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PREFACE 

The r epor t  on the  Molten-Salt Reactor Experiment (MSRE) has been 

arranged i n t o  twelve major p a r t s  as shown below. Each of these  covers 

a p a r t i c u l a r  phase of t he  p ro jec t ,  such as the  design, s a f e t y  ana lys i s ,  

operat ing procedures, e t c .  An at tempt  has thus been made t o  avoid much 

of the  dupl ica t ion  of ma te r i a l  t h a t  would r e s u l t  i f  separa te  and inde- 

pendent r epor t s  were prepared on each of these  major a spec t s .  

Detai led references t o  supporting documents, working drawings, and 

o the r  information sources have been made throughout the  r epor t  t o  make 

it of maximum value t o  ORNL personnel.  Each of the  major d iv i s ions  of 

t he  r epor t  contains  the  b ib l iog raph ica l  and o the r  appendix information 

necessary f o r  t h a t  p a r t .  

The f i n a l  volumes of t he  repor t ,  Pa r t  X I I ,  conta in  r a t h e r  ex tens ive  

l i s t i n g s  of working drawings, spec i f i ca t ions ,  schedules, t abula t ions ,  

e t c .  These have been given a l imi t ed  d i s t r i b u t i o n .  

Most of the  re ference  ma te r i a l  i s  ava i l ab le  through the  Division 
of Technical Information Extension, Atomic Energy Commission, P.O. Box 

62,  Oak Ridge, Tennessee. For mate r i a l  no t  a v a i l a b l e  through t h i s  source, 

such as inter-Laboratory correspondence, e t c  . , s p e c i a l  arrangements can 

be made for those having a p a r t i c u l a r  i n t e r e s t .  

None of the  information contained i n  t h i s  r epor t  i s  of a c l a s s i f i e d  

na tu re .  

A l l  the  r epor t s  a r e  l i s t e d  below. 

ORNL- TM- 72836 MSRE Design and Operations Report, Pa r t  I, Descrip- 
t i o n  of Reactor Design, by R .  C .  Robertson 

ORNL- TM- 729 MSRE Design and Operations Report, Part 11, 
Nuclear and Process Instrumentation, by 
J .  R .  Tallackson 

Nuclear Analysis,  by P. N .  Haubenreich, 
J .  R .  Engel, B. E .  Prince,  and H. C .  Claiborne 

Chemistry and Mater ia ls ,  by F. F .  Blankenship 
and A. Taboada 

ORNL- TM- 730* MSRE Design and Operations Report, Pa r t  111, 

ORNL- TM- 731 MSRE Design and Operations Report, Pa r t  IV,  
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ORNL-TM-732* MSRE Design and Operations Report, Part V, 
Reactor Sa fe ty  Analysis Report, by S .  E .  Beall ,  
P. N .  Haubenreich, R .  B. Lindauer, and 
J .  R .  Tallackson 

Operating Sa fe ty  L i m i t s  for t he  Molten-Salt 
Reactor Experiment, by S .  E .  Bea l l  and 
R .  H.  Guymon 

Fuel  Handling and Processing Plant ,  
by R .  B. Lindauer 

Operating Procedures, by R .  H.  Guymon 

Sa fe ty  Procedures and Emergency Plans,  
by A.  N .  Smith 

Maintenance Equipment and Procedures, 
by E .  C .  Hise and R .  Blumberg 

Test  Program, by R .  H. Guymon and 
P. N .  Haubenreich 

MSRE Design and Operations Report, Fart X I I ,  
L i s t s :  Drawings, Spec i f i ca t ions ,  Line Schedules, 
Instrument Tabulations ( V o l .  1 and 2)  

ORNL- TM- 73 3* MSRE Design and Operations Report, Part V I ,  

ORNL- TM- 907.X MSRE Design and Operations Report, Part V I I ,  

ORNL- TM- 908 MSRE Design and Operations Report, Part V I I I ,  

ORNL- TM- 90 9 MSRE Design and Operations Report, P a r t  I X ,  

ORNL- TM- 910 MSRE Design and Operations Report, P a r t  X, 

ORNL- TM- 911 MSRE Design and Operations Report, Part X I ,  
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SECTION 5 

REACTOR STARTUP 

9/7/65 

After  t he  a u x i l i a r y  s t a r t u p  check l i s t s  have been completed, there  

i s  s t i l l  a considerable number of operations t o  be done p r i o r  t o  power 

operat ion.  

l o g i c a l  order .  

what i s  t o  be done, what precautions a r e  necessary and suggests cor rec t ive  
a c t i o n  i n  case of d i f f i c u l t y .  

The d e t a i l s  of these a r e  given i n  t h i s  sec t ion  i n  chrono- 
I n  each sec t ion  a general  descr ip t ion  i s  given as t o  

This i s  followed by d e t a i l e d  check l i s t s .  
Sect ion 5K describes the normal operat ion of the  p l a n t .  Znformation 

i s  given as t o  what equipment should be operated and i n  general  how it 
i s  t o  be operated. The operat ional  l i m i t s  are covered by the  Building 

Log. (1%-2.A o r  12A-2B) 
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AND MOISTURE FROM THE SALT SYSTEMS 

5A-1 
8/3/65 

After  any appreciable amount of atmospheric contamination has occurred, as 

when a system i s  opened f o r  maintenaxrce, it w i l l  be necessary t o  purge out most 

of t he  oxygen and moisture before  heat-up. 

By evacuation and r e f i l l i n g  the  coolant system with helium, the  oxygen and 

moisture content can be reduceii t 3  a t o l e r a b l e  (-100 ppm) l e v e l .  However, evacu- 

a t i o n  cannot be used on t h e  f u e l  o r  fue l  dra in  tank systems because f i s s i o n  gases 

would be released from the  charcoal beds.  

from t h e  f u e l  system by purging a s u f f i c i e n t  amourrt of h e l i m r - w k e  mixing with 

the  f u e l  pump. 

f u e l  dra in  tenks, a l t e r n a t e  pressure-vent cycles w i l l  be used. 

Oxygen and moisture w i l l  be removed 

Since mixing diuing a contfn7;ais purge i s  mt possible  i n  t h e  

1 PURGING !THE FUEL SYSTEbrI I n i t ,  Date & Time 
Purging of t h e  f u e l  system a f t e r  maintenance will 

cons is t  of introducing helium i n t o  as many openings 

as possible ,  c i r c u l a t i v g  it with the  f u e l  pump, and 

venting continuously through the  main charcoal beds.  
A minimum of 9 f u e l  system volumes (-675 f t  3 ) of helium 

w i l l  be required t o  lower the oxygen concentration from 

atmospheric t o  < 100 ppm. 

1.1 

Deta i l s  a r e  given below: 

Close o r  check tha t  t ke  following valves a r e  
closed: 

(High Bay Area) 

9 -- Sampler-enricher operat ional  valve 

(Mair, Board) 
F P vent HCV 533 ? 

Bypass valves HCV 544 9 

-3 HCV 545 
HCV 546 , 

(Vent Rouse) 

Sample S t a t i o n  IE 518A 9 and 1 7 - 5 ~ 8 ~  
( Coolant Drain Cel l )  

--? WOR V 723A and V 72GB 

4 

V 525A and V 525B _ 9  

TX- 3545 
(7-64) 
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( E l e c t r i c  

1 . 2  

1 . 3  

I n i t .  Date & Time  
Service Area) 

V- 519A 
Check t h a t  f reeze  valves 104, 105, and 106 
a r e  deep frozen . 
Se t  up maximum helium flows through the  fou r  

bubble tubes and the  pump (FP) as fol lows:  
(Diesel  House) 

1.3.1 Check helium supply of 40 p s i g  on l i n e s  
501 and 516 . - 

1.3.2 S e t  PCV-522 t o  5 p s ig .  - (Main Board) 

1.3.3 S e t  FP bubbler s e l e c t o r  switch s-36 
"both bubbler" pos i t i on  . 

(Vent House) 
1.3.4 Open V-522B and V-557B . - 
1.3.5 Oper, two of t he  following p a t r s  of 

valves  and c lose  the  o ther  two p a i r s :  
v- 620 and v-624 
v- 621 and v-625 
v- 622 and v-626 
v- 623 a.nd V-627 

9 

9 

9 

1.3.6 Open o r  check open t h e  fol lowing:  
(Spec ia l  Equipment Room) 

V- 524A ? 

(Transmitter Room) 
v- 59% , v - 6 0 0 ~  J 

9 V- 5 96A , v-599A 
v - 5 9 9  ) v-589A 

1.3.7 Adjust bubbler t h r o t t l e  valves  to ob- 

t a i n  flows as given i n  bui ld ing  log .  
(Transmitter Room) 

FP bJ5bler-s: 

V-592B f o r  FT-592 , 
V - 5 9 6 ~  f o r  FI-596 , 
V-593B f o r  FI-593 

4 

. 
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I n i t .  Date & Time 

OFT bubblers : 

V 600~ f o r  F I  600 Y 

V 599B f o r  F I  599 J 

v 589B f o r  F I  589 
NOTE: 
of a frozen hee l  of s a l t .  This w i l l  be ind ica ted  

by a high pressure on F I  599 and F I  600 (alarms 

on XA 4006-6) and a f a l s e  high l e v e l  i nd ica t ion  

on L I  599 and L I  600 (alarm on XA 4007-2). 
t h i s  event c lose  block valves HV 599 and W 600. 
It would then be necessary t o  r e l i e v e  t h e  pressure 

by turn ing  t e s t  switch s-38 momentarily t o  

"equal izer  No. 1" and then t o  "equ i l i ze r  No. 2" 

pos i t i ons .  Wait u n t i l  t h e  OFT temperature i s  

above sal t  l i qu idus  before  placing plugged bubblers 

back i t o  se rv i ce .  Ind ica te  condi t ion of bubblers:  

The OFT bubblers may be plugged because 

In  

1 .3 .7  
I n  preparat ion for running the  f u e l  pump t o  a i d  

Set  FIC 516 t o  maximum flow (-5 l / m ) .  

1 . 4  
i n  mixing t h e  purge gas, check the  following: 

(Control Room) 
1 .4 .1  O i l  l e v e l  on LI-OT-1 > 50 $ Y 

c PIC 513 s e t  f o r  7 ps ig  Y 

F, 0 P No. running ? 

Shie ld  o i l  flow 8 gpm on F I  704 
Sea l  o i l  flow of 4 gpm on F I  703 

? 

(Water Room) 

-- 1 . 4 . 2  

(Control Room) 

Motor cooling water 5 gpm on FI  830 

1.4.3 S t a r t  f u e l  pump. 

Determine t h e  required purge time requi red  1 . 5  
before  heat  up i s  begun as follows: 
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I n i t .  Date & Time 

1.5.1 Determine t o t a l  helium flow being i n t r o -  

duced i n t o  t h e  f u e l  system. Refer t o  c a l i b r a t i o n  

curves a v a i h b i e  t o  convert i nd ica to r  readings 

t o  l /min. 

(Transmit ter  Room) 
l/m, 

P 
FI  592 paig = 

FI 596 ps ig  = 

FI  593 ps ig  = 

ps ig  = urn, 
1/mY 

1 /% 

__L 
FI 600 

-- FI 599 ps ig  = 

FI  589 ps ig  = -- 
(Main Beard) 

FI 516 $ =  l / m ,  
T o t a l  Flow 1 / m .  

1 .5 .2  Determine time requi red  t o  purge 7 system 

volm.es a t  t h e  flow es t ab l i shed  i n  s t e p  1 . 5 . 1  by: 

h r s .  248 3 75 f t  /Val x 7 vol  
0 = F G q Z =  Time ( h r s )  = 

Flow l/m x --& 2 - 3  

Furging helium a,L t h e  rate i n  1 . 5 . 1  while mixing 
with t h e  f u e l  pmp,  Per  t h e  t.ime above should 

refiuce oxygen c o n t m i n a t i o c  t o  < $00 ppm. - 
1.6 After  purging f o r  t h e  length  of time determined 

above (approx 30 h r s ) ,  reduce t h e  purge t o  normal 
flow r a t e  ( s e e  sec t ion  5 .I.2.8 and 5 . I . 2 . 9 ) .  __ 

1.7 Continue t h e  norzal  purge r a t e  ( t o t a l  approx 
4.2 l / m )  dix5.ng r eac to r  s t a r t u p  t o  f u r t h e r  

reduce oxygen concentrat ion i n  t h e  gas t o  below 

100 ppm which would represent  < 1 ppm oxide i n  
8,800 l b s  of sa l t .  

2 PURGING THE FUEL DRAIN TMKS 
Purging of a f u e l  s y s t e n  drain tank a f t e r  it has been 

opened t o  atmosphere f:)r any reason cons i s t s  of a l t e r -  

na t e ly  pressur iz ing  and vent ing of h e l i u ? .  Pressure 

8 

. 
4 
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t - - 
Line 109 Line 108 Line 107 
FV log FV 108 FV 107 
Line 106 Line 1.05 Line 104 

I- 

FV 105 FV 104 
P 

FV 106 

Init. 
changes of 5 psi will be made by alternately pressurizing 
to 7.psig and venting to 2 psig. 

concentration from atmospheric to < 500 ppm before heat 
up is begun will require 24 cycles. 
cycles will be performed during heat up to lower oxygen 

concentration to < 100 ppm. 
require in excess of an hour due to flow limitations 

of FE 517. 
reduce oxygen concentration to any desired value may be 

determined by : 

To reduce the oxygen 

An additional 6 

Each pressure cycle will 

The theoretical number of AP cycles to 

co In - C N = -  
p2 

p1 
In - 

where N = number of 

Co = beginning 

2.1 

2.2 

( Control 

2 - 3  

2.4 

pressure cycles purge gas required 

concentration 0 in ppm 
2 

5A-5 
8/3/65 

Date & Time 

C = desired or end concentration 0 

1 

in ppm 2 
P = end vent cycle pressure, psia 

p = end pressure cycle, psia. 

Check that the cover gas system is in operation. 

Check that the drain tank, associated fill and 

2 

- 
transfer piping, and freeze valves, to be purged 

are at room temperature (Mark through tank(s) 

not to be purged). 

Close the bypass valve(s). 

- I HCV 544 I HCV 545 I HCV 546 
Close the vent valve(s). 
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Close HCV 576 - '  Close HCV 572 - Close HCV 574 _I 

Open X V  575 I_ Open HCV 577 __ - Open HCiT 573 

5A-6 
8/3/65 

I n i t .  Date & Time 

2 .5  Set  PIC 517 t o  8 p s i g .  Note t h a t  f u e l  system 

pressure must be < 2 ps ig  for  t h i s  valve t o  open. 

Open tafik supply valve by checking t h a t :  2 .6  
2 . 6 . 1  Receiver s e l e c t o r  S-4 i n  FST pos i t i on  , , . 
2.6.2 FV 2-11, FV 107, F'V 108, FV 109 are 

frozen 

2 .6 .3  Two Jumpers placed i n  c i r c u i t  l l 5  - Permission t o  i n s e r t  jumpers 
2 .6 .4  Request open valve: 

- -  ECV 572 I H W  574 I BCV 576 

2 .7  CoEplete pressure-vent cycles  of 7 ps ig  t o  2 ps ig  

2 . 7 . 1  When pressurc i n  t m k  reaches 7 ps lg ,  c lose  

supply valve and open vent valve.  

vent valve and open suppiy vsl-ve: 

1 Open HCIT 572 - I Open HCV 574 - Open HCV 576 - I . 
2.8 Repeat above cycle  ( s t e p  7) 24 times before  hea t  

up i s  begm.  
Coritinue above during r eac to r  s t a r t u p  (Sect ions 

Eecoril da t a  in Table > A - I .  

2.9 
5A and 5 B ) .  There should be a total of a t  least 

30 cyc le s .  Record- da t a  ir, t a b l e  5A-2. 
2.10 Remove j -mpers  i n  c i r c u i t  l l 5  

k 

. 

4 

* 
1 
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TABLE 5A-1 DRAIN TANK PURGE CYCLES BEFORB HEATUP 
4 

5A-7 
8/3/65 

Pressure Qcle, Step 2.7.1 Vent Cycle, Step 2.7.2 

Date and Time M a x .  Pressure Date and Time Min. Pressure 
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TABLE 5 ~ - 2  DRAIN TANK PURGE CYCLES DURING HEATUP 

5 ~ - a  
8/3/65 



. 
& 

3 PURGING OF THE COOLANT PIPING AND DRAIN TANK 
Purging of the coolant piping system and coolant drain 

5A-9 
8/3/65 

tank will consist of evacuation of 0.5 psia or less 
and refilling with helium. Provisions will be made 

for the prevention of beryllium contamination from 

the vacuum system. 

If the coolant system or coolant drain tank system 

are to be purged separately, the applicab,le portions 

of this procedure will be used. 
3.1  Check that the entire coolant system, coolant Init. Date & Time 

drain lines, FV 204 and FV 206 are at room 
temperature. 

Check that the drain tank (CDT) is: 

emptied of salt and cold 

or, full of frozen salt 

3.2 

P 

(Vent House) 

3.3 Install a vacuum pump at v 560~. The vacuum 
pump is to be either fitted with an absolute 

filter on the exhaust or connected to building 

exhaust. 

contaminated. 

Tag the pump as being beryllium 

Include a vacuum gauge to 

indicate system pressure. 

(Control Room) 

3.4 Turn the CP bubbler selector S-39 to "off ." c__ 

HCV 595 B4 and B5 .) 
(This closes HCV 595 B1, B2, B3 and opens 

Close or check closed the following valves: 
L__ 

3.5 
(Coolant Drain Cell) 

V 511A , v 770 , 9 

V 529 ? 

V 594A 9 V 595A > V 598A J 

? V 512 
(Transmitter Room) 

(High Bay) 

coolant sampler valve H W  998 
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- I n i t .  Date & Time 

(Spec ia l  Equipment Room) 

3.6 
3.7 Open t h e  following valves:  

Check t h a t  l i n e  203 i s  blanked. 

(Coolant Drain Ce l l )  

v 5 1 1 ~  v 526 J 

(Control Room) 

HCV 511A , FIC 512 -’ HCV 527 , 
PCV 528 -’ -’ HCV 536 HCV 511B , 

HCV 547 . 
(Vent House) 

- 3.8 Close V 560B 

(Vent House ) 
3.9 Turn on vacuum pump and t h r o t t l e  open V 5 6 0 ~  

according t o  capaci ty  of t h e  pump. 

drops, open valve completely. 

As p ressure  

- 
3.10 Evacuate t h e  system t o  -0.5 p s i a  and hold f o r  

4 hours.  

s t a r t e d  -’ stopped 

Record time &hour per iod 

- 
(Diesel  House) 

3.11 

3.12 

(Coolant 

(Control 

3 -1-3 

Check o r  i n s t a l l  a temporary l i n e  from V 5OOC 

t o  V 597B t o  bypass FCV 500 i f  fast  purge i s  
des i r ed .  
S t a r t  coolant pump, cover gas purge and coolant  

d ra in  tanks,  purge as follows: 

D r a i n  C e l l )  

3.12.1 Open V 512 and V 511 A 
Room) 

3.12?2 S e t  FIC 512 t o  0 .6  l / m .  

3.12.3 Thro t t l e  KCV 5 l l B  open s l i g h t l y  ( t h e r e  
i s  no flow indica5or  on t h i s  l i n e )  so t h a t  

t h e r e  i s  a small purge through t h e  d ra in  tank 

Purge for two hours, then c lose  V 560A 

and s t o p  vacuum pump L o  

. 

. 
d 



5~-11 

8/3/65 
- Init. Date & Time 

3.14 Continue purge during remainder of reactor startup. 
. Open v 5603 - Remove bypass around FCV 500 

when system reaches atmospheric pressure 

3.15 Remove vacuum pump from vent house. Handle as 
- 

if it were beryllium contaminated equipment 

until it has been cleared by Industrial Hygiene. 

Drain the oil and have a sample analyzed for 

beryllium content. 

clean oil. Dispose of all used oil in approved 

Flush out the pump with 

beryllium containers marked for burial. 

Oil sample contains pg/cc beryllium. 



4 

4 

t 

d 

c 
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5B STARTUP OF COVER GAS AND OFFGAS SYSTEMS 

The cover and offgas  systems may remain e s s e n t i a l l y  i n  f u l l  operation 

during shutdown periods.  

each s t a r t u p  a l l  valves, equipment, and instrumentation w i l l  be checked. 
However, they are important enough t h a t  a t  

The following d e t a i l e d  procedure i s  designed t o  provide a supply t o  a l l  

necessary loca t ions  and put  each system i n  a standby condi t ion.  

NOTE:  Posi t ion of valves marked "*" may depend upon conditions of the  

system. 

v i s o r  should approve deviat ion.  

If possible ,  s e t  these as indicated.  If not,  s h i f t  super- 

I n i  t . Date /Time 
1. Put two sec t ions  of t he  main charcoal beds on 

stream. 
are t o  be used. 

1.1 

S h i f t  supervisor should decide which two 

Open two of the following p a i r s  of valves and 

c lose  the o ther  two p a i r s .  

valves and note t h e i r  pos i t ion .  
Tag a l l  e i g h t  

(Vent House) 

v-620 and 624 
v-621 and 625 
v-622 and 626 
v-623 and 627 
Se t  the  following valves as shown: 

V-522A tag  open 
V-522B t ag  open 
v - 5 1 8 ~  tag  closed 

V - 5 1 8 ~  t ag  open 
V-518~1  tag  closed 

v-518~2 t ag  closed 

V-518B3 t a g  closed 

v-518~1 t ag  closed 

V-524B t ag  closed 

1 .2  

v-518~2 t ag  closed 
V-518C3 t ag  closed 
v - 5 1 8 ~  t ag  closed 
V-518~ t a g  closed 
V-518~ t ag  closed 

V-557A tag  closed 

V-557B t ag  open 

V-537 t a g  closed 

V-538A and B t a g  closed 

v-566~ and D t a g  closed 
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I n i t .  Date/Time 

2 Put the a u x i l i a r y  charcoal bed on stream by s e t t i n g  

hand valves as follows: 

v-56u Tag open 

V-57U Tag closed 
V-571B Tag closed 

v - 5 6 2 ~  Tag open 

V - 5 6 2 ~  Tag closed 

v-562c Tag open 

3 S e t  up valves for the  coolant system and o i l  

systems as follows: 

v -560~  Tag closed 

V - 5 6 0 ~  Tag open 

(Service Tunnel) 

V-534A Tag open 

V-534B Tag open 

V-535A Tag open 

V-535B Tag open 
*V- 5 1 3  Closed 

V-513B Tag open 
*V-5lOA Closed 

V-5 lOB Tag open 
NOTE: ??le s e t t i n g  of a l l  evacuation valves i n  l i n e  

565 a r e  covered i n  Sect ion 4E. 
4 Check t o  see t h a t  the offgas  monitor RIA-557 and 

s t a c k  monitor RIA-S-1 a r e  i n  serv ice .  

5 S e t  the  f u e l  dra in  tank valving as follows: 

(NESA) 
V-519A Closed 

*HCV-573 Closed 
(Main Control Room) 

*HCV-575 c losed 

*HCV-577 c losed 

"HCV-544 c losed 

c 

I *  

J 

r 
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*HCV 545 closed 

*HCV-546 c losed 

*HCV-572 c losed 

*HCV- 574 closed 

*HCV-576 c losed 

*HCV-533 c losed 

NOTE: V-572, 574, and 576 a r e  opened on containment 
check l i s t .  

S e t  f u e l  system valves as follows: 6 
WCV-516 CJosgd 

FCV-522 closed 

(Special  Equipment Room) 
V-524A t ag  open 

V-5OOJ t ag  open 

V-554 tag  closed and cap l i n e  

(Transmitter Room) 
scV-592.A closed ~ - 5 8 9 ~  open 

V-592B open V-599A closed 

V-593B open v-600~ closed 

*V-593A closed V-599B open 

*V-596A c losed V-600~ open 

V-596B open V-501  t ag  open 

V-589A closed 

NOTE: V-516, V-592C, 593C, 596C, 58gC, 59%, GOOC, 

and 519B are opened on containment check l i s t .  
V-523 i s  i n  the reac tor  c e l l  and should be opened 
before  c e l l  i s  sealed. 

7 S e t  coolant system valves as follows: 

*V- 594A 
V- 5 94B 

*v- 5 95-4 
V- 595B 

*v- 5 98A 
V- 598B 

closed 

open 

closed 

open 

closed 

open 

5B- 3 
7/26/65 

I n i  t . Date /Time 

a 
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7 (continued) 

(Coolant Ce l l )  

5B- 4 
7/26/65 

I n i t .  Date/Time 

V - 5 9 4 ~  tag  open 

V-595C t a g  open 

V - 5 9 8 ~  t ag  open 
V-512 t ag  open 

V-glUl t a g  open 

V - 5 l l B  t a g  open 

(Main Control Room) 

*HCV- 5 l l A  c losed  

*FCV- 512 closed 

*HCV- 527 c losed  

++HCv-536 closed 

*HCV-547 c losed  

8 Valves t o  f u e l  sampler enr icher  should be set as 

follows : 

(High BY) 
v-509 t ag  open v-650 c losed  

*v-672 closed V-645 closed 

* ~ - 6 6 4  closed V-646 closed 

*~-666  c losed  V-655 open 

V-671 c losed  V-668 open 
'A.v-657 c losed  v-670 open 
*v-683 c losed  v-669 open 

V-644 closed 
S e t  valves  t o  coolant  system sampler a s  fol lows:  

V-515  open and tagged 

IT-650 c losed  

vc-651 closed 

vc-670 closed 

9 

f 

c 

8 

i 

I 

J 

c 
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I n i t .  Date /Time 
10 S e t  chemical processing valves as follows: 

V-530 open 

FCV-530 set a t  20 p s i g  
*v-611 closed 

*v -607~  closed 

*v-607c closed 

*v -608~  closed 

*v-610~ closed 

v - 6 0 3  closed 

(Main Control Room) 

HCV- 530 closed 

*HCV-692 closed 

11 Valves i n  supply t o  leak-de tec tor  system are set 

as follows: 

(Diesel House) 

V-514A t ag  open 

(Transmitter Room) 

V-514B t ag  open 

*V-514C c losed 

PCV-514 s e t  a t  100 ps ig  
Connect helium trailer La l i n e  5 O O . l  

Open a l l  valves on t r a i l e r .  
S e t  valves i n  helium supply headers as fol lows:  

V-FHS open 
V-5OOA open 
V-5OOD open 

V-5OOE t ag  open 

12 

13  

*V- 5OOF closed 

*V- 597A c losed  

V-597B t ag  closed 

*~-549 open 

*v -605~  closed 

V-500 N - 1  c losed  

'Helium T r a i l e r  l i cense  number - USN 120761 
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13  

1 4  

1 

16 

17 

I n i t .  Date /Time 

(continued) 

V-500 N-2 closed 

V-500 N - 3  c losed 

Check t o  see t h a t  helium dryer and oxygen removal 

u n i t  No. 2 are ready t o  operate but  valved o f f  and 

i n  standby. 

V-5OOB open 

V-504 tag  closed 

V-503 tag  open 

V-503B tag  closed 

V-503C t ag  closed 

TIC-DR2-1 set a t  zero 

TIC-PH2-1 s e t  a t  800"~ 
TIC-02R2-1 s e t  a t  800"~ 
Put helium dryer and oxygen remova, un 
i n  se rv ice .  

1 5 . 1  S e t  valves as follows: 
V-5OOC t ag  closed 

V-5OOD t ag  open 

V-505A t ag  closed 

V-505B closed 
15.2 S e t  hea te r  con t ro l l e r s  as follows: 

TIC-DR1-1  set a t  zero 

TIC-PH1-1 s e t  a t  800"~ 

TIC-02R1-1 s e t  a t  1200°F 

t No. 

15.3 
Check t o  see t h a t  a l l  emergency cy l inders  a r e  

connected t o  headers and headers a r e  above 1500 ps ig .  

Tag closed V-50% and V-5O2B. 

Check t o  see t h a t  the pressure i n  the  normal 

helium supply header is  above 500 ps ig  and i s  i n  

serv ice  (P I -500~) .  

Per iodica l ly  open V-549 t o  vent pressure.  



. 
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20 

21 

22 

23 

24 

25 
26 

5B-7 
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- I n i t .  &te/Time 

S e t  x v - 5 0 0 ~  a t  250 p s i g  (PI-500~).  
S e t  FIC-500 a t  0.35 cfm. This w i l l  l i m i t  t he  

helium flow t o  the  capac i ty  of the  dryer  and 

02 removal u n i t s .  

Continue t o  purge through l i n e  549 u n t i l  t he  

moisture content  i s  l e s s  than 1 ppm 02 and 

6 ppm H20. 

a t  100 cc/min. 

When the  No. 1 dryer  and 02 removal u n i t s  are 
funct ioning s a t i s f a c t o r i l y ,  set up remaining 

valves  as fol lows:  

V-597A t a g  open 
v - 6 0 5 ~  open 

V - 6 0 5 ~  open 

V-5OOF c losed  

V-5OOH t ag  open 

S e t  pcv-605 a t  35 ps ig .  
If pcv-605 does not  func t ion  properly,  have it 

repa i r ed  and recheck operat ion.  
When pcv-605 does funct ion properly,  s e t  valves  

as fol lows:  

S e t  f low t o  oxygen and H20 analyzers  

V - 6 0 5 ~  t ag  closed \ 

V - 6 0 5 ~  t ag  c losed  

V-5OOF t ag  open 
V-5OOG t a g  open 

S e t  pCV-5OOC a t  35 ps ig .  
Check t o  see  t h a t  RIA-500D i s  i n  se rv i ce .  



t 
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5 C  HEATlTP OF DRAIN TANK SYSTEM 

This s ec t ion  covers the  heatup of FD-1, FD-2, FFT, and a s scc i a t ed  

l i n e s .  In  general ,  whenever a tank i s  heated, the  l i n e s  w i l l  be heated 

and kept hot  from t h i s  d ra in  tank t o  the  f i rs t  f r eeze  valves .  From t h i s  

po in t  t he  l i n e s  can be heated o r  cooled depending on the  operat ion i n  

progress .  

5D; heatup of  t he  f u e l  and coolant  systems and the  f i l l  l i n e s  w i l l  be 
covered i n  5F, and heatup of t he  t r a n s f e r  l i i e s  and f u e l  s torage tank 

w i l l  be CGvered i n  lX. 

I n  t h i s  procedwe, the  d e t a i l s  of t he  heatup of each tank a r e  l i s t e d  

Heatup of  l i n e s  necessary f o r  sa l t  add i t ion  w i l l  be covered i n  

separa te ly ;  however, ai; can be heated simultaneously i f  des i red .  When 

poss ib le  the  TE's on l i n e s  and vesse ls  which are being heated should be 

monitored continuously.  

a t  l e a s t  twice per  s h i f t  t o  prevent overheating o r  f reez ing .  

Equipment previously heated should be monitored 

I n  normal operat ion FD-1, FD-2, FFT and CDT w i l l  be mair,tai3ed a t  

The FST may be cooled i f  des i red .  1100 t o  1200°F. The t r a r s f e r  f r eeze  

valves and o ther  pockets of sa l t  loca ted  i n  a high gamma f i e l d  s h a l l  be 

maintained a t  400°F t o  6 0 0 " ~  t o  prevent t he  excessive evolut ion of f luo r ine .  

The empty l i n e s  may be cooled t o  ambient temperature. 

It i s  assumed t h a t  t he  tanks and l i n e s  being heated may c o i t a i n  sa l t .  

To prevent rupture  due t o  the  expansion of t he  s a l t  as it i s  heated, the  

tank w i l l  be heated f i r s t  followed by the  sec t ion  of pipe next  t o  the  tank 

and continued i n  t h i s  order  u n t i l  the  l i n e  is  heated t o  the  f r eeze  valve.  
The maximum permissible  heatup o r  cooldown r a t e  i s  100°F per  hour. 

1 HEATUP OF FD-1 AITD ADJACENT LInsES 
This s ec t ion  covers the  heatup of FD-1, l i n e  106 t o  FV-106, and 

l i n e  lo9 from FD-1 t o  t h e  surge pot neares t  FD-1. 

I n i  t e Date /Time 

1.1 Check t h a t  the  following FV's a r e  switched t o  

f r eeze  and t h a t  temperatures ind ica t e  t h a t  

they a r e  frozen.. 
FV-104 - FV-107 __ FV-110 - 
FV-105 - FV-108 __ Fir-111 - 

FV-109 __ 
FV-106 __ 
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I n i t .  I h t e / T i m e  

1.2 Unplug the  thermocouples l i s t e d  i n  Table 5 C - l  

and plug them i n t o  the  s p e c i a l  recorders  so 
the  heatup may be c l c s e l y  followed. F in i sh  

f i l l i n g  out  Table 5C-1. 
scanner "C" po in t s  which are removed and plug 

d i f f e r e n t  thermocouples i n t o  the  recorders  

i n  p lace  of the  ones pu t  on the  s p e c i a l  r e -  

corders .  Keep the  thermocouple t abu la t ions  

up t o  da te .  

Swing l i n k  the  

1 .3  Close the  following valves .  
HCV- 544 HCV-572 
Depending upon operation, it is  poss ib l e  

t h a t  jumpers may be needed i n  c i r c u i t s  20 

and 21  i n  order  t o  c lose  HCV-544. 
t o  i n s e r t  jumpers 

Approval 

1.4 A s  the  tank hea ts  up, keep a c a r e f u l  watch 

on PR-572B t o  prevent overpressurizing the  

tank.  Pe r iod ica l ly  vent through HCV-573 
when necessary t o  keep the  pressure  between 

3 and 7 ps ig .  

If they a r e  not  on, push the  "start" but ton  

on the  following induct ion r egu la to r  blowers. 
1.5 

G5 BB- 2 T1B- 1 

1.6  If FD-1 i s  a l ready  hot, s tar t  heat ing up 

l i n e s  106 and 109 by turn ing  on H-106-1 and 

H-109-1 t o  give a heatup r a t e  of 100"F/hr on 

TE-106-1 and TE-109-1 then sk ip  t o  s t e p  1.8. 
If t h e  tank i s  cold, t u rn  on hea te r s  FD1-1 and 

FD1-2 t o  75% of t h e i r  1200'F cur ren t  s e t t i n g  

(!amperage) and continue with s t e p  1.7. 
1 .7  The tank temperature should be followed 

pr imar i ly  by watching the  po in t s  l i s t e d  i n  

Table 5C-1. Addit ional  tank temperatures a r e  

ind ica ted  on scanner "C". When the  tank 

a i  

c 



t 

i 
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Approved 

1.7 

1.8 

1.9 

I n i t .  
( continued ) 
temperature i s  approximately 400°F, t u rn  on 

2-106-1 and H-109-1 t o  50% of t h e i r  1200°F 

cu r ren t  s e t t i n g .  Af te r  they a r e  turned on, 
make any adjustment necessary t o  keep the  

pipes  under these hea ters  lagging the  tank 

by - 200°F u n t i l  the  thawing temperature is  
exceeded ( 8 5 0 " ~ ) .  H-FD1-1 and H-FD1-2 should 

be increased t o  t h e i r  1200°F s e t t i n g  when 

the  tank g e t s  t o  6 0 0 " ~  or whenever the  heat-  

up r a t e  starts l eve l ing  o f f .  

When TE-106-1 reaches 400"F, star t  f i l l i a g  

out  Table 5C-4 and turn  on hea te r  H-106-2. 

Keep TE-106-2 about 200°F l e s s  than TE-106-1. 

Also s e t  H-FD1-1 and H-FIX-2 t o  t h e i r  1200°F 

s e t t i n g s .  

When TE-109-1 reaches 400°F, t u rn  on hea ters  

H-109-2 and H-109-3. Due t o  the  hea ter  

arrangement on l i n e  109, it w i l l  be impos- 

s i b l e  t o  heat  it up i n  a step-wise manner. 

Keep a l l  of t he  thermocouples under hea te r s  

H-109-2 and H-109-3 as c lose  toge ther  as 
poss ib le  and lagging TE-109-1 about 200°F. 

1.10 Continue the  procedure o f  tu rn ing  on successive 
hea te r s  on l i n e  106 out  t o  the  f reeze  valve.  

The las t  hea ter  turned on should be H-FV-106-3. 
Keep the  temperature under each successive 
hea te r  about 200°F lower than the  ad jacent  
hea te r  t o  it on the  tank s ide  u n t i l  8 5 0 " ~  

i s  exceeded. 

1.11 Level the  temperatures out  between 1100°F 

and 1200°F. 

9 , x  
Ea t e  /Time 
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1.12 Af ter  the  l i n e s  a r e  heated, place the  thermo- 

couples l i s t e d  i n  Table 5 C - l  back on t h e i r  

normal readouts .  

up t o  da te .  

Keep the  thermocouple logs 

1.13 If jumpers were in se r t ed  i n  s t e p  1.3, 
remove them. 

2 HEATUP OP FD-2 AND AUACENT LIlvES 
This sec t lon  covers t he  heatxp cf FD-2, 

l i n e  lo5  t o  FV-1.05, ar,d l i n e  108 from FD-2 t o  the  

surge po t  neares t  PD- 2. 

2 .1  Check t h a t  t he  following FV's a r e  switched 
t o  f r eeze  and t h a t  temperatures ind ica t e  t h a t  

they a r e  f rozen .  

FV- 104 FV- 108 
FV- 105 FV-109 

FV-106 FV- 110 

FV- 107 FV- 111 
2.2 Unplug the  thermocouples l i s t e d  i n  Table 

5C-2 and plug them i n t o  the  s p e c i a l  recorders  

so t he  heatup may be c lose ly  followed. 

f i l l i n g  out  Table 5C-2. 
scanner "C" po in ts  which a r e  removed and 

plug d i f f e r e n t  thermocouples i n t o  the  recorders  
i n  place of the  ones put  02 t he  s p e c i a l  

recorders .  Keep the  thermocouple t abu la t ions  

Filclisb 

Swing l i n k  the  

up t o  da t e .  

2.3 Close the  following valves .  

HCV- 5 45 HCV- 574 
Depending upon operation, it is  poss ib l e  

t h a t  jumpers may be needed i n  c i r c u i t s  20 and 

21 i n  order  t o  open HCV-545. 
i n s  e r t j mip e rs 

Approval t o  

c 
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I n i t .  Date/Time 
2.4 A s  t he  tank hea ts  up, keep a c a r e f u l  watch 

on PR-574B t o  prevent overpressurizing the  

tank.  Per iodica l ly  vent through HCV-575 
when necessary t o  keep the pressure  be- 
tween 3 and 7 ps ig .  

2.5 If not  a l ready  on, p-xh  the "start" but ton 

on following induct ion regula tor  blowers. 

G'jBB-2 T1B- 1 

If FD-2 i s  a l ready  hot, s tart  heat ing up 

l i n e s  lo5 and 108 by t;lrning on H-105-1 and 

H-108-1 t o  give a heat-up rate of iOO"F/hr on 

TE-105-1 and TE-108-1 then sk'ip t o  s t e p  2.8.  

If the  tank i s  cold, t u rn  on hea ters  FD2-1 

and FD2-2 t o  75% of t h e i r  1200°F cu r ren t  

s e t t i n g  (amperage) and continue with s t e p  

2.6 

2.7. 
2.7 The tank temperature should be followed 

pr imar i ly  by watching the  po in t s  l i s t e d  i n  

Table 5C-2. Addit ional  tank temperatures 

a r e  ind ica ted  on scanner "C". When the  tank 

temperature i s  approximately 4130"F, t u rn  on 

H-105-1 and 11-108-1 t o  50% of t h e i r  1200°F 

cu r ren t  s e t t i n g .  Af t e r  they a r e  turned OP, 

make any adjustment necessary t o  keep the  

pipes  under these hea ters  lagging the  tank 

by N 200°F u n t i l  the  thawing temperature i s  

exceeded ( 8 5 0 " ~ ) .  

be increased t o  t h e i r  1200°F s e t t i n g  when 

the  tank ge t s  t o  600"~ or when the  heat-up 

r a t e  starts l eve l ing  o f f .  

H-FD2-1 and H-FD2-2 should 

2.8 When TE-105-1 reaches 400°F, s tar t  f i l l i n g  

out  Table 5C-5 and tu rn  on hea ter  H-105-2. 

Keep TE-105-2 about 200°F l e s s  than TE-105-1. 

Also s e t  H-FD2-1 and H-FD2-2 t o  t h e i r  1200°F 

s e t t i n g s .  

. 



* 
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I n i t .  DQte/Time 

2.9 When TE-108-1 reaches 400°F, t u rn  on hea te r s  
H-108-2 and H-108-3. 

arrangement on l i n e  108, it w i l l  be impossi- 
b l e  t o  hea t  it up i n  a stepwise manner. 

a l l  of t he  thermocouples under hea te r s  E-108-2 

and 2-108-3 as c lose  toge ther  as poss ib le  and 

lagging TE-108-1 about 200°F. 

Due t o  t he  hea te r  

Keep 

2.10 Contillue the  procedure of t w 3 i n g  on successive 

hea te r s  on l i n e  lo5 out t o  the  f r eeze  valve.  

The las t  hea te r  turned on should be H-FV-105-3. 

Keep the  temperature under each successive 

hea te r  about 200°F lower than the  ad jacent  

hea te r  t o  it on the tank s ide  u n t i l  8 5 0 " ~  

i s  exceeded. 

. 

2.11 Level a l l  temperatures out  between 1100°F 

and 1200°F. 

2.12 Af ter  the  l i n e s  a r e  heated, place the  thermo- 

couples l i s t e d  i n  Table 5C-2 back on t h e i r  

normal readouts .  Keep the  thermocouple 

logs  up t o  da t e .  

2.13 If jumpers were i n s e r t e d  i n  s t e p  2.3, remove 
them. 

3 HEATITP OF FFT AND ADJACENT LIKES 

This sec t ion  covers the heatup of FFT, 

l i n e  104 t o  FV-104, and l i n e  lo7 from FFT t o  the  
surge pot  nea res t  FFT. 

3.1 Check t h a t  the  following FV's a r e  switched 

t o  f r eeze  and t h a t  temperatures ind ica t e  t h a t  

.) 

they a r e  f rozen.  
FV- 104 FV- 108 

FV-105 FV- 10 9 
FV- 106 FV- 110 

FV- 1-07 FV- 111 
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I n i  t . Date /Time 
3.2 Unplug the  thermocouples l i s t e d  i n  Table 

5C-3 and plug them i n t o  the  spec ia l  recorders  

so the  heatup may be c lose ly  followed. 

f i l l i n g  out Table 5C-3. 
scanner "C" po in t s  which a r e  removed and plug 

d i f f e r e n t  thermocouples i n t o  the  recorders  

F in ish  
Swing l i n k  the  

i n  place of the  ones put  on the  s p e c i a l  r e -  

corders .  Keep the thermocouple tabula t ions  

up t o  da t e .  
3.3 Close t he  following valves.  

HCV- 546 HCV-576 
Depending upon operation, it is  poss ib le  

t h a t  jumpers may be needed i n  c i r c u i t s  20 

and 21  i n  order t o  open HCV-546. Approval 
t o  i n s e r t  jumpers 

3.4 A s  the  tank hea ts  up, keep a c a r e f u l  watch 
on PR-576B t o  prevent overpressurizing the  

tank. Per iodica l ly  vent through HCV- 577 
when necessary t o  keep the  pressure between 

3 and 7 ps ig .  
3.5 If not  a l ready  on, push the  "start" but ton 

on the  following induction regula tor  blowers. 

G5 BB- 2 T1B- 1 

3.6 If FFT i s  a l ready  hot, start  heat ing up l i n e  

104 by turning on H-104-1 and H-107-1 t o  give 
a heat-up r a t e  of 100"F/hr on "E-104-1 and 

TE-107-1 then sk ip  t o  s t e p  3.7. If the  tank 

i s  cold, t u rn  on hea ters  FFT-1 and FFT-2 t o  

75% of t h e i r  1200°F curren t  s e t t i n g  (amperage) 

and continue with s t e p  3.7. 
3.7 The tank temperature should be followed 

pr imar i ly  by watching the  po in t s  l i s t e d  i n  

Table 5C-3. Addit ional  tank temperatures 

a r e  ind ica ted  on scanner "C". When the tank 
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3.7 (continued) 
temperature i s  approximately 400"F, t u rn  on 

H-106-1 and H-109-1 t o  50% of t h e i r  12OC"F 

cu r ren t  s e t t i n g .  

make any adjustment necessary t o  keep the  

pipes  under these hea ters  lagging the  tank by - 200°F u n t i l  t he  thawing temperature i s  

exceeded ( 8 5 0 " ~ ) .  

be increased t o  t h e i r  1200'3 s e t t i n g s  when 

the  tank g e t s  t o  6 0 0 " ~  or when the  heatup 

r a t e  starts l eve l ing  o f f .  

Af te r  they a r e  turned on, 

H-FFT-1 a& 11-FFT-2 should 

3.8 When TE-104-1 reaches 400"F, s tar t  f i l l i n g  

out  Table 5c-6 and tu rn  on hea te r  H-104-2. 

Keep TE-104-2 about 200°F l e s s  than TE-104-1. 

Also set H-FFT-1 and H-FFT-2 t o  t h e i r  1200°F 

s e t t i n g s  if the  tank i s  not  a l ready  hot .  

3.9 When TE-107-1 reaches 400°F, t u r n  on hea te r s  

H-107-2 and H-107-3. Due t o  the  hea te r  

arrangement on l i n e  107, it w i l l  be impossible 
t o  hea t  it up i n  a stepwise manner. Keep 

a l l  of t he  thermccouples under hea ters  
H-107-2 and H-107-3 as c lose  toge ther  as 

poss ib le  and lagging TE-107-1 about 200°F. 

3.10 Continue the procedure of tu rn ing  on 
successive hea ters  on l i n e  lo7 out  t o  the  

f r eeze  valve.  The l a s t  hea t e r  turned on 

should be H-FV-107- 3. Keep the  temperature 

under each successive hea ter  about 200°F 

lower than the  adjacent  hea te r  t o  it on the  

tank s ide  u n t i l  850"~ i s  exceeded. 

3.11 Level of f  a l l  temperatiires between 1100°F 

and 1200°F. 

. 

c 
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3.12 Af te r  t he  l i n e s  a r e  heated, place the  thermo- 

couples l i s t e d  i n  Table 5C-3 back on t h e i r  

normal readouts .  Keep the  thermocouple 

logs up t o  da te .  

3.13 If jumpers were in se r t ed  i n  s t e p  3.3, 
remove them. 

4 HEZATUP OF CDT 
This sec t ion  covers t he  heatup of CM'and 

l i n e  204 t o  the  shoulders of FV-204 and FV-206. 

4 .1  Check t h a t  f reeze  valves 204 and 206 a r e  

switched t o  f r eeze  and t h a t  temperatures 

ind ica t e  t h a t  they a r e  f rozen.  

4.2 Unplug the  thermocouples l i s t e d  i n  Table 

5C-7 and plug them i n t o  a s p e c i a l  recorder  so  
the  heatup may be c lose ly  followed. F in ish  

f i l l i n g  out  Table 5C-7. Swing l i n k  the  scan- 

ner "C" po in t s  which a r e  removed. Keep both 

thermocouple logs up t o  da te .  

4.3 Close the  following valves .  

HCV- 511 HCV- 5 47 
Depending upon operation, it i s  poss ib le  

t h a t  jumpers may be needed i n  c i r c u i t s  140 

and 141  i n  order t o  c lose  HCV-547. 
t o  i n s e r t  jumpers 

Approval 

4.4 A s  the  tank heats up, keep a c a r e f u l  watch 

on PR-511D t o  prevent overpressurizing the  
tank. Pe r iod ica l ly  vent through HCV-527 
when necessary t o  keep the  pressure between 

3 and 7 p3ig.  

4.5 I f  the  CDT i s  a l ready  hot, s tar t  heat ing up 

l i n e  204 by turning on H-204-2 t o  give a 

heat-up r a t e  of - 100"F/hr on TE-204-8A and 

TE-204-BTA then sk ip  t o  s t e p  4.7. If the  tank 
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4.5 (continued) 

is cold and empty, turn on heaters CDT-1 ,  

2, and 3 to 75% of their 1200°F current 

setting and contiaue with step 4.6. 
The tank heat-up may be followed by watchilng 

the points listed in Table 5C-7. Additional 

tank temperatures may be observed on scanner 

4.6 

1 1 0  1 1  . WheG the tank temperature is approxi- 

mately 400"F, turn on H-204-2. Keep the line 

temperature less than the tank temperature. 

When the temperature under heater 204-2 

reaches - 400°F, turn on heater FV-204-3. 

Keep the temperature of the freeze valve pot 

about 200°F less than the temperatures under 

H-204-2 until the pot exceeds 8 5 0 " ~ .  
4.8 The coolant drain tank heaters should be 

4.7 

set to their 1200°F settings when the coolant 

drain tank heat-up rate begins to level off. 

Turn on H-FV-204-2 when TE-FV-204-5B reaches 

400°F. 

above TE-206-7 until TE-206-7 exceeds 8 5 0 " ~ .  

4 .9  
Keep TE-FV-294-5B at least 200°F 

4.10 Make adjustments necessary to level the 

temperatures out at 1200°F. However, do 

not exceed the 1200°F setting on H-FV-204-2. 

Since this heater is next to a section of 

frozen salt, it may not reach 1200°F until 

the freeze valve heaters are turned on. 

4.11 If jumpers were inserted in step 4.3, re- 

move them. 

4.12 After the tank and lines are heated, place 

the thermocouples listed in Table 5C-7 back 
to their normal readout. Keep t,he thermo- 

couple logs up to date. 

4 

c 
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TABLE 56-1 

HEAT[JP OF F3-1, L I l E  106 t o  FV-106 
and 

LINE 109 t o  FV-109 

TE No. Heater No. 

FD1-1B FD1- 2 

FD1-3B FIX-1 

FIX-5 FD1-1 
? ~ i - 6  FD1- 2 

m - 9  Fill- 2 

-06-1 106-1 

-06-2 106-2 

F D ~ - 1 8 ~  FD1-1 & FD1-2 

'v -106-5~ 

NORMAL " N P W A R Y  
READOS-T REFLm-J?~ 

Rea doc t P t .  
I 

Scanner "C 

11 
J 

I 1  6 
None None 

1 5  
16 

17 
18 

Scanner " C  ' I  

I I  

1 1  

1 1  



Approved b 

TABLE 5c-2 
HEATUP OF FD-2, LINE 105 TO FV-105 

and 

L T ~  io8 to FV-108 

5c -13. 
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TABLE 5 C - 3  
HEATUP OF FFT, LINE 104 t o  FV-104 

and 

L I ~  107 t o  FV-107 

Heater No. 

. 
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A p p r o v e d  

TABLF: 5 C - 4  

RECORD THE FOLLOWING TI?ERMOCOUPLES TEMPERATURES 

WHEN TE-106-1 IS AT THESE TEMPERATJRES 

5c - zi 
9/7/65 

1000 F 1200 O F  

I 

T A B U  5C-5 

RECORD THE FOLLOWIXG THERM0COUPI;E 

TEMPERATURES WHEN TE-105-1 IS AT THE INDICATED TEDIPERATURES 

. ,  

TABU 5c-6 
RECORD THE FOLLOWING THERMOCOUPLE 
W N  m-104-1 IS AT THE INDICATED 

TEMPERATURES 
TEMPERATURES 

1200 F + 

. 
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TABLE 5C-7 
HEATUP OF CDT AND LINE 204 to FV-204 and 206 

52-15 
9/7/65 
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5D A D D I T I O N  OF FUEL, FLUSH AND COOLANT SALT 
TO THE DRAIX TAJ!KS 

NOTE: If no s a l t  is t o  be added, s ec t ion  5 D  can be ommitted. 
Fuel,  f l u s h ,  and coolant  s a l t  w i l l  be prepared by t h e  Reactor Chemistry Division 

and w i l l  be s to red  as a s o l i d  under a helium blanket  u n t i l  it is  charged t o  t h e  system, 

Nonuranium sa l t  w i l l  be handled i n  cans holding 250 t o  300 l b  each. 

charged as t h e  UF4-LiF4 eu tec t ic  ( 2 7  mole % UF ) from smaller cans containing 30 t o  

50 lb. 

Uranium w i l l  be 

4 

Two por tab le  furnaces and con t ro l  u n i t s  furnished by t h e  Reactor Chemistry Divi- 
s ion  w i l l  be used f o r  heat ing t h e  s a l t ,  Each can w i l l  be weighed, heated,  pressur- 

ized t o  t h e  system, cooled and reweighed. 
1 

Fuel or f lu sh  s a l t  can be charged d i r e c t l y  t o  t h e  f u e l  d ra in  tanks,  f u e l  f l u s h  

tank, o r  t o  t h e  f u e l  s torage  tank from the  charging s t a t i o n  i n  t h e  high bay, 

ing af ter  c r i t i c a l i t y  w i l l  be done v i a  t h e  f u e l  s torage  tank t o  provide an add i t iona l  

f r eeze  valve between t h e  r e a c t o r  and t h e  charging s t a t i o n ,  The charging l i n e  w i l l  be 

blanked o f f  a t  t h e  852-ft e leva t ion  when not  i n  use. 

d i f f e r e n t  sa l ts ,  l i n e s  t o  a l l  o the r  tanks w i l l  be p r e f i l l e d  before  addi t ion  and w i l l  

be emptied afterward, 

Charg- 

* 

To minimize intermixing of  

Special  i n s t ruc t ions  w i l l  be issued when needed, 

Coolant sa l t  w i l l  be charged d i r e c t l y  t o  t h e  coolant  d ra in  tank from t h e  coolant 

sa l t  charging s t a t i o n ,  located above t h e  s p e c i a l  equipment roomo 

and con t ro l  u n i t s  used f o r  charging f u e l  w i l l  be used f o r  t h e  coolant  sa l t .  
charge l i n e  w i l l  be blanked off  a t  t h e  coolant d ra in  tank when not  i n  use.  

The same furnaces 

The 

Details of both charging operat ions follow.. 

Fuel and Flush S a l t  Charging (Fig,  5D-1) 

(Note: 
salt and oxygen has been purged from t h e  system,) 

This procedure assumes t h a t  t h e  f reeze  valves  have been f i l l e d  with 

1,l 

1.2 

1,3 

1,4 

S e t  up two por tab le  furnaces and cont ro l  u n i t s  I n i t .  Date and T i m e  
a t  t h e  fuel-charging s t a t i o n .  

Check t h a t  rece iv ing  tanks,  t r a n s f e r  l i n e s ,  sa l t  
addi t ion  l i n e s  and purge l i n e  610, a r e  heated 

above 1000°F (Sect ion 5C, llAl and llA15). 

P r e f i l l  s a l t  l i n e s  as required.  

i n s t ruc t ions  w i l l  be i ssued , )  

Place a weighed s a l t  can i n  each furnace,  Check 

t h a t  a11 openings on t h e  can a r e  plugged when 

received 
Connect helium jumpers between t h e  con t ro l  u n i t  

(A1 and A2) and a vent connection on t h e  top  of 

- 

(Spec ia l  

. 
TX-3554 
(7-64) 
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FIG. 5D-I  SALT ADDITION STATION 

HELIUM SUPPLY 

. 
9 

TO TANK 
I 



Approved 
4 

1.6 

10 7 

1 , 8  

1.9 

1.10 

loll 

1.12 

1.13 

1,14 

each can (B1 arid B21, 

t a i n  an e l e c t r i c  i n su la t ing  sec t ion  s o  t h a t  t h e  

s a l t  can i s  not  grounded through con t ro l  u n i t s  

Connect a KOH bubbler and a back siphon r e l i e f  

t r a p  to t h e  con t ro l  u n i t  as shown a t  C ,  

Close HV 61lA, G L I B ,  613A, 612A9 612B and 614A, 

Open HV 613B and 6P4B0 

Connect helium supply t o  con t ro l  u n i t  a t  D1 and D2, 

Open V 611 and se t  PCV 611 and 612 a t  8 psig.  

Se t  furnace temperature c o n t r o l l e r s  a t  13OO0F, 

and heat  up t h e  s a l t ,  
and thermocouples are i n t e g r a l  p a r t s  of  t h e  

charging u n i t , )  

Attach a 4-in, d i a ,  f l e x i b l e  hose t o  V 978 i n  

t h e  absorber cubic le  f o r  use as a por tab le  vent ,  

Turn on t h e  adsorber blower a t  t h e  f u e l  processing 

con t ro l  panel,  Always have t h e  suc t ion  of  t h i s  

h m e  near any s a l t  containing l i n e s  which are 

open 
Check t h a t  FV 111 is frozen, 

Se t  PCV 604 a t  2 psfg and open V 610A and 610B, 

Flow should b6 stopped by FV 111 

These jumpers should con- 

(Temperature c o n t r o l l e r s  

GAS MASKS ARE REQUIRED FOR MOST OF THE FOLLOWING OPERATIONS, 

BERYLLIUM SAMPLER SHOULD BE I N  OPERATION, 

1,15 

1,16 

1.17 

1,18 

1,19 

1,20 

1,21 

Remove t h e  blank from l i n e  111 and i n s t a l l  
weighed adapter f lange  a t  E, 

I n s t a l l  weighed sa l t  addi t ion  jumper a t  F. 

Purge jumper, t h r u  L610 and then cap l i n e  at G1, 

Attach r e s i s t ance  hea te r  lugs  t o  heat  sa l t  

addi t ion  jumper, 

a t  F,  

I n s t a l l  purge jumper a t  J1, crack open V 611A 

and purge a i r  from l i n e  and then cap l i n e  a t  H 

When sa l r  can i n  furnace No, 1 is a t  1000 t o  12OO0F, 

and can is a t  atmospheric pressure ( P I  SCl), remove 

blanks a t  H - 1 ,  

I n s t a l l  weighed d i p  tube t o  bottom of can and 
a t t a c h  t o  purge jumper a t  H - l o  

Ground connection should be 

1" 

5D- 3 
712 316 .I 

I n i t ,  Date and T i m e  
P 
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1 . 2 2  

1.23 

1.24 

1.25 

1,26 

1,27 

1.28 

1,29 

1.30 

1 , 3 1  

1.32 
1 ,33  

1,34 

lo 35 

1,36 

1,37 

1,38 

Open V 611A and bubble helium through t h e  sal t  
i n  Can No, 1 f o r  approximately 5 min a t  a r ap id  

ra te  as ind ica ted  by t h e  KOH bubbler,  

mixes t h e  sa l t  and assures  t h a t  it is  completely 

melted 

Close V 611A0 

Check t h a t  pressure i n  s e l ec t ed  r ece ive r  tank is 
equal  t o  or less than atmospheric, 

Record d r a i n  tank inventory (FD-1, FD-2, FFT, and 

FST) 

A t  G - 1 ;  remove cap from sa l t  addi t ion  jumper (purge 

w i l l  be provided by l i n e  610) ,  remove con t ro l  u n i t  

purge l i n e ,  J1 t o  H1, and a t t a c h  d i p  tube t o  s a l t  
addi t ion  jumper (H1 t o  G l ) ,  

Using r e s i s t a n c e  hea te r ,  heat  sa l t  addi t ion  jumper 

t o  cherry red.  

Thaw FV 111 and FV t o  se l ec t ed  receiver tank. 

Open vent valve on se l ec t ed  r ece ive r  tank,  

Close V 613B and open V 611B t o  t r a n s f e r  s a l t  
i n  furnace 110, 1. 

When t r a n s f e r  is complete as indicated by P I  SC1 

and r ece ive r  tank weight, c lo se  V 611B, NOTE: 

Record weight ind ica t ion  when probe l i g h t  l e v e l  
i nd ica to r  or r ece ive r  tank  comes on, 
Turn o f f  heat  t o  s a l t  addi t ion  jumper. 

When r ece ive r  tank pressure is equal  t o  or is  l e s s  
than atmospheric, open V 613B, 

When P I  SC1 is a t  approximately atmospheric 

pressure,  c lose  V 613B and disconnect vent a t  B-1 ,  

Disconnect s a l t  addi t ion  l i n e  a t  G - 1  and plug ends 

a t  G 1 ,  Fa and Fbo  

Remove s a l t  can from furnace No, 1, Reweigh when 

cool ,  If d i p  tube is  removed before  weighing, be 

su re  t o  note  t h i s  and record i ts  weight a l s o ,  

Place a new weighed sa l t  can i n  furnace No, 1 and 

connect t o  vent Line a t  B-1, 

Open V 613B, 

This 

5D-4 
7/29/6, 

I n i t .  Date and T i m e  - 

. 
- 

6 - 
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I n i t .  Date and T i m e  1.39 Connect purge jumper a t  5 2  and crack open V 612A - 
i - t o  purge l i n e .  

* 1,40 When salt  can i n  furnace No. 2 is  a t  1000 t o  120OOF 

and can is a t  atmospheric pressure (PI  SC2), remove 

- i blank a t  H-2 ,  

1.41 I n s t a l l  weighed d i p  tube t o  bottom of  can and a t t a c h  

I . 
1 

I 

* 

i . 

- t o  purge l i n e  a t  H-2, 

Open V 612A and bubble helium through t h e  s a l t  i n  

can No, 2 for approximately 5 min a t  a r ap id  ra te  
as indicated by t h e  KOH bubbler,  

s a l t  and assures  t h a t  it is  completely melted, 

1,42 

This mixes t h e  

1,43 Close V 612A0 

1,44 Check t h a t  pressure i n  se l ec t ed  receiver tank is  
less than atmospheric, 
Record d r a i n  tank inventory (FD-1, FD-2, FFT, and 

FST), (Check List E B 5 )  
A t  G - 1 ,  remove cap from sa l t  addi t ion  jumper and 

1.45 

1,46 

remove con t ro l  u n i t  purge l i n e ,  Attach d i p  tube 

t o  sa l t  addi t ion  jumper (G-2 t o  H-21, - 
1.47 Using r e s i s t ance  hea ter ,  heat  sa l t  addi t ion  jumper 

t o  cherry red .  - 
i n  furnace No. 2 ,  - 
and r ece ive r  tank weight, 

1.48 Close V 614B and open V 612B t o  t r a n s f e r  sa l t  can 

1,49 When t r a n s f e r  is complete as indicated by P I  SC2 

c lose  V 612B. 

NOTE: Record weight i nd ica t ion  when probe l i g h t  l e v e l  i nd ica to r  changes. 
_I 

1 , 5 0  Turn o f f  heat  t o  sa l t  addi t ion  jumper, - 
atmospheric, open V 614B. - 

1.51 When rece iver  tank pressure is equal  t o  or less than 

1.52 When P I  SC2 is a t  atmospheric pressure,  c lose  V 614B 

and disconnect vent a t  B-2. 
Disconnect sa l t  addi t ion  l i n e  a t  G-2 and plug ends 

- 
1,53 

( G  and Fa Fb)” - 
1,54 Remove sa l t  can from furnace No, 2. Reweigh when cool ,  

If d i p  tube i s  removed before  reweighing, be s u r e  t o  

note  t h i s  and record i t s  weight a l so .  
Place a new weighed sa l t  can i n  furnace No, 2 and 

connect t o  vent l i n e  a t  B-2,  

1.55 

I 
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1.56 Open V 614B, 
1.57 Repeat Step 1 , l O  t o  Step 1.56 u n t i l  a l l  

sa l t  has been added,, 

1 ,58  After las t  sa l t  has been added, t u r n  of f  hea t  

t o  furnace and s a l t  addi t ion  l i n e ,  

1 ,59  Remove s a l t  addi t ion  l i n e  a t  G-1 (or G-2) and 

F, and reweigh, 

Cap l i n e  111 a t  F or E ,  1,60 

1,61 Turn of f  V 610A and B o  

1 ,62 Flush the  s a l t  addi t ion  l i n e ,  ( A  s p e c i a l  

I n i t ,  Date and T i m e  3 - 

- procedure w i l l  be i s sued , )  

Turn of f  helium supply t o  charging u n i t  and d i s -  

connect u n i t  

1 ,63  

- 
- 1,64 Have a rea  smeared f o r  beryll ium contamination, 

1.65 Blow out  t r a n s f e r  l i n e s  per  Sect ion 5G, 

Coolant S a l t  Charging (F ig  ,, 5D-1.) 

(Note: 

and oxygen has been purged from t h e  system,) 

- 
This procedure assumes t h a t  t h e  freeze valves  have been f i l l e d  with sa l t  

2,1 

2.2 

2,3 

2,4 

2,s 

2,6 

2,7 

2.8 

2 ,9  

I n i t ,  Date and Time - Set  up two por tab le  furnaces and con t ro l  u n i t s  

a t  t h e  fuel-charging s t a t i o n ,  

Check t h a t  sa l t  addi t ion  l i nes ,  purge l i n e  630, 

and coolant  d r a i n  tank are connected and heated 

above 1000°F (Sect ion 5C and llA17). 
Place a weighed s a l t  can i n  each furnace,  Check 

t h a t  a l l  openings on t h e  can are plugged when 

received 
Connect jumpers between t h e  con t ro l  u n i t  (A1 and 
A2) and a vent connection on t h e  top  of each can 

(B1 and B21, 

e l e c t r i c  i n su la t ing  sec t ion  s o  t h a t  t h e  s a l t  can 

i s  not  grounded, 

Connect a KOH bubbler and a back siphon re l ie f  t r a p  

t o  t h e  con t ro l  u n i t  as shown a t  C 1 ,  

Close IIV 611A, 611B, 613A, 612A, 612B and 614A, 

- 

These jumpers should conta in  an 

- 
- 
- 
I 

Open HV 613B and 614B, 

Connect cy l inder  helium supply t o  con t ro l  u n i t  a t  

D 1 ,  D2, and D3, 

Open V 615 and se t  PCV 6 1 1  and 612 a t  8 psig.  
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2,lO 

2 0 1 1  

2.12 

2,13 

Se t  furnace temperature c o n t r o l l e r s  a t  13OO0F, and 
heat  up t h e  s a l t ,  (Temperature c o n t r o l l e r s  and 

thermocouples are i n t e g r a l  p a r t s  of t h e  charging 

u n i t  

Attach a 4- inO f l e x i b l e  hose t o  L934 ou t s ide  bui ld-  

ing f o r  use as a por tab le  vent ,  
suc t ion  of t h i s  hose near  any s a l t  containing l i n e s  

which are open, 

Check t h a t  FV204 and 206 are frozen,  

- I n i t ,  Date and Time 

- 
Always have t h e  

- 
- 
- Check B 60, Flow should be stopped by FV 111, 

GAS MASKS ARE REQUIRED FOR MOST OF THE FOLLOWING OPERATIONS, 

BERYLLIUM SAMPLER SHOULD BE I N  OPERATION, 

2,14 

2.15 

2.16 

2,17 

2,18 

v 

I 

2,19 

2,20 

2,21 

2 * 2 2  

2,23 

2,24 

2,25 

2.26 

Remove t h e  blank from l i n e  203 and i n s t a l l  weighed 

adapter  f lange  a t  E ,  

I n s t a l l  weighed sa l t  add i t ion  jumper a t  F, 

Purge jumper t h r u  L 630 and cap jumper l i n e  a t  G 1 ,  

Open vent valve on se l ec t ed  r ece ive r  tank ,  

Attach r e s i s t a n c e  hea te r  lugs  t o  hea t  s a l t  
add i t ion  jumper, Ground connections should 

be a t  F, 

I n s t a l l  purge jumper a t  J-1, crack open V 611A 
and purge a i r  from l i n e  and then cap l i n e  a t  H 

When sa l t  can i n  furnace No, 1 is a t  1000 t o  12OO0F, 

and can is a t  atmospheric pressure  (PI  SCl),  remove 

blanks a t  H - 1 ,  

I n s t a l l  weighed d i p  tube t o  bottom of can and 
a t t a c h  t o  purge jumper a t  H - l o  

Open V 611A and bubble helium through t h e  s a l t  i n  

Can No, 1 f o r  approximately 5 min a t  a r ap id  ra te  
as ind ica ted  by t h e  KOH bubbler, This mixes t h e  

s a l t  and assures  t h a t  it is  completely melted, 

Close V 611A0 

Check t h a t  pressure  i n  s e l ec t ed  r ece ive r  tank is  
equal  t o  or less than atmospheric. 

Record CDT inventory, 

A t  G - 1 ;  remove cap from sa l t  addi t ion  jumper (purge 

w i l l  be provided by l i n e  610), remove con t ro l  u n i t  

purge l i n e ,  J1 t o  H I ,  and a t t a c h  d i p  tube t o  s a l t  
addi t ion  jumper ( H 1  t o  Gl), 

1" 



2,27  

2 ,28  

2,29 

2 ,30  

2 , 3 1  

2 ,32  

2 , 3 3  

2 , 3 4  

2 , 3 5  

2 ,36  

2 ,37  

2 , 3 8  

2.39 

2,40 

2 , 4 1  

2,42 

2 , 4 3  

Using r e s i s t ance  hea te r ,  hea t  sa l t  add i t ion  jumper 

t o  cherry red.  

Close V 613B and open B 611B t o  t r a n s f e r  sa l t  i n  

furnace No, 1. 

When t ransfer  is  complete as ind ica ted  by P I  SC1 

and r ece ive r  tank weight, c lo se  V 611B. NOTE: 

Record weight i nd ica t ion  when probe l i g h t  l e v e l  

i nd ica to r  CDT comes on, 

Turn o f f  heat  t o  sa l t  addi t ion  jumper, 

When r ece ive r  tank pressure is  equal  t o  or less 

than atmospheric, open V 613B, 

When P I  SCI is  a t  approximately atmospheric pressure,  

c lose  V 613B and disconnect vent a t  B-1 ,  

Disconnect s a l t  addi t ion  l i n e  a t  G-1 and plug 

ends a t  G 1 ,  F and F 

Remove sa l t  can from furnace No. 1, Reweigh when 

cool ,  

su re  t o  note  t h i s  and record i t s  weight a l so .  

Place a new weighed s a l t  can i n  furnace No, 1 and 

connect t o  vent l i n e  a t  B-1. 

Open V 613B. 

Connect purge jumper a t  5-2 and crack open V 612A 

t o  purge l i n e ,  When s a l t  can i n  furnace No, 2 i s  
a t  1000 t o  12OOOF and can i s  a t  atmospheric pres- 
sure  ( P I  SC2),  remove blank a t  H-20 

I n s t a l l  weighed d i p  tube t o  bottom of can and 
a t t ach  t o  purge l i n e  a t  H - l 0  

Open V 612A and bubble helium through t h e  s a l t  i n  

can No, 2 for approximately 5 min a t  a r ap id  ra te  
as ind ica ted  by t h e  KOH bubbler,  This mixes t h e  

s a l t  and assures  t h a t  it is  completely melted, 

Close V 612A, 

Record CDT inventory 

A t  G-1, remove cap from sa l t  add i t ion  jumper and 

remove con t ro l  u n i t  purge l i n e ,  Attach d i p  tube 

t o  s a l t  add i t ion  jumper (Cileck GW to HZ). 
Using r e s i s t a n c e  hea ter ,  heat  s a l t  add i t ion  jumper 

t o  cherry red ,  

b o  a 

If d i p  tube is removed before  reweighing, be 

5D-8 
7/29/65 

I n i t .  Date and T i m e  - 
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2 ,44  

2.45 

NOTE : 

2.46 

2 ,47  

2.48 

2,49 

2.50 

2 .51  

2 0 5 2  

2 , 5 3  

2.54 

2 ,55  

2 ,56  

2 ,57  

2.58 

2 ,59  

2,60 

2 , 6 1  

2.62 

2.63 

2.64 

I n i t ,  Date and Time 
__.1 

Close V 614B and open V 612B t o  t r a n s f e r  s a l t  
can i n  furnace No, 2 ,  

When t r a n s f e r  is  complete as indicated by P I  SC2 

and r ece ive r  tank weight, c lo se  V 612B, 

Record weight i nd ica t ion  when probe l i g h t  l e v e l  i n d i c a t o r  changes, 

- 
P 

Turn off  heat t o  sa l t  add i t ion  jumper, 

When r e c e i v e r  tank pressure fs equal t o  o r  less than 

atmospheric, open V 614B, 

When P I  SC2 is a t  atmospheric pressure,  c l o s e  V 614B 

and disconnect vent a t  B-2, 

Disconnect sa l t  add i t ion  l i n e  a t  G-2 and plug 

ends (G and FaFb)" 

Remove sa l t  can from furnace No, 2 ,  Reweigh when 

cool ,  If d i p  tube is removed before reweighing, 

be sure  t o  note  t h i s  and record i t s  weight a l s o ,  

Place a new weighed sa l t  can i n  furnace No, 2 

and connect t o  vent l i n e  a t  B-2, 

Open V 614B, 

Repeat 

been added. 
After last salt  has been added, t u r n  off hea t  t o  

furnace and s a l t  add i t ion  l i n e ,  

Remove sa l t  add i t ion  l i n e  a t  G - 1  (or G-2) and F, 

and reweigh, 

Cap l i n e  203 a t  F or E,  
Turn off V 630. 

Flush t h e  s a l t  add i t ion  l i n e .  

w i l l  be i s sued , )  
Turn o f f  helium supply t o  charging u n i t  and d i s -  

connect u n i t ,  

Have area smeared f o r  beryll ium contamination, 

Turn o f f  hea t e r s  on L 203 and CTD, Table 5C4 and 

t a g  o f f ,  

Disconnect L 203 from CDT and i n s t a l l  blank flange 

on CDT. Blank o f f  each end of L 203, 

Leak check f lange on CDT with po r t ab le  LD u n i t ,  
Remove t a g  on CDT hea te r s  Table 5C4 and t u r n  

h e a t e r s  on. 

Step 2 , 9  t o  Step 2 ,52  u n t i l  a l l  sa l t  has 

( A  s p e c i a l  procedure 

8 
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5E STARTUP OF LUBE O I L  SYSTEMS 
f o r  t h e  

FUEL AND C00LA.N" CIRCULATING PUMPS 

5 ~ - 1  
9/16/65 

The lube o i l  systems must be i n  operat ion before  t h e  f u e l  and cool- 

The pressure on t h e  lube  o i l  s t o r -  a n t  pumps are s t a r t e d  and/or heated. 

age tank should be maintained a t  2 t o  8 p s i  above t h e  pump pressures .  

Normally, FOP-2 and COP-2 w i l l  be i n  operat ion with FOP-1  and COP-1 i n  

standby. 

therefore ,  have no block valves t o  i s o l a t e  them from t h e  c e l l .  There- 

fore ,  no valve from t h e  o i l  systems t o  t h e  atmosphere should be opened 

while t h e  r eac to r  i s  i n  operat ion without wr i t t en  approval of t h e  opera- 

t i o n  ch ief .  

The lube o i l  systems are considered t o  be closed systems, and 

To start  up t h e  lube o i l  systems, o i l  i s  added t o  t h e  supply tank, 

t h e  tanks are purged and pressur ized  with helium, t h e  valves are set ,  
t h e  pumps s t a r t e d  and flows adjusted.  

t h e  o i l  from t h e  o i l -ca tch  tanks.  

1 DETAILS FOR STARTUP OF LUBE O I L  SYSTEMS 

It may be a l s o  necessary t o  d ra in  

I n i t .  Dat e/Time 

(Auxiliary Control Room) 

1.1 Check both OCT l e v e l s :  

- % *  LI-526 
(Coolant Drain Tank Cel l )  

1.2 Drain o i l  from OCT-1 and OCT-2 i n t o  WOR-1 
or 2 u n t i l  t h e  l e v e l  i s  5 t o  10%. 

(Auxiliary Control Room) 

1 .3  Record LI-524 %, 
LI-526 % *  

1.4 Calculate  and record i n  console l o g  and on 

WOR-1, WOR-2 inventory cards  t h e  amount of 

o i l  drained from OCT-1 t o  WOR-1 and 

from E T - 2  t o  WOR-2 

1.5 Drain o i l  f r o m  syphon pot  i n t o  WOR-1 

. 
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- I n i t .  Date/Time 
1.6 Calculate  t h e  amount of o i l  drained from 

syphon pot  t o  WOR-1. 

po t  and WOR-1 inventory cards  and i n  console 

Record t h i s  on syphon 

log.  

1.7 I s o l a t e  WOR-1. ard 2 by tagging t h e  following 

valves  closed: 

v - 7 2 0 ~  , ~ - 5 2 5 ~  - 
v-529 7 V - 7 2 0 - 2 ~  -- 
v-72013 , v - 5 2 5 ~  
v-770 , v-720-2s . 

(Service T m n e l )  

1.8 F i l l  t h e  o i l  supply tanks (OT-1 and OT-2) 

with Gulfspin-35 o i l  through V-7ll and 761. 
Normal s t a r t i n g  l e v e l  as ind ica t ed  by 

LI-OT-l-A3 and LI-OT-2-A3 i s  55 t o  60% i f  

l i n e s  are f u l l  and 80 t o  90% i f  l i n e s  are 
empty. Record t h e  following: 

LI-OT-l-A3 before  f i l l i n g  , 
LI-OT-2-A3 before  f i l l i n g  , 
LI-OT-l-A3 a f t e r  f i l l i n g  , 
LI-CT-Z-A3 a f te r  f i l l i n g  , 
O i l  added t o  OT-1 (measured) , 
O i l  added t o  OT-2 (measured) _c 

NOTE: Do not allow a i r  t o  g e t  i n t o  t h e  o i l  catch tanks.  
Check t h a t  a l l  f langes removed for mainte- 
nance are l e a k t i g h t  and a l l  leak-de tec tor  

1 .9  

l i n e s  are capped. 
1.10 Remove cover from t h e  o i l  f i l t e r s ,  OF-1 

and OF-2; t u r n  handle t h r e e  f u l l  tu rns ,  

, 

t hen  replace cap. 

OF-1 
OF-2 

P 

c 



. 

t C  

I E i t .  Date/Time 
1.11 Leak check f langes by pressur iz ing  l e a k  

de tec to r  t o  100 ps ig .  Allowable pressure 
drop i s  1- p s i  per  hour for an 8-hour 

period.  

- -  OF-1 OF-2 

- -  Time s tar t  
Pressure s tar t  - -  

- -  Time s top  

Pressv-re s top  

P r e s s w e  drop, ps i /hr  

LKD l i n e  capped 

- -  
- -  
- -  

1 . 1 2  Se t  o i l  valves as follows: 

V-7lZA t a g  closed , 
V - 6 0 1 ~  t a g  closed , 
V - 7 6 2 ~  t a g  closed , 
v-762a t a g  closed 

v-762c t a g  closed , 
-, 

Fuel O i l  System 

V-703A t a g  open 

V-702 t a g  open 

V-701 t a g  open 

V-713 t a g  open 

V-714 t a g  open 

V-715 open 

V-703B closed 

V-704 closed 

- V-703C t a g  closed 

V-703D t a g  closed 
V-590 t a g  open 

v-706 t a g  open 

V-7U t a g  closed - 
v-716 t a g  closed 

- 

- 

Coolant O i l  System 

V-753A t a g  open 
V-752 t a g  open 

V-751 t a g  open 

V-763 t a g  open 

V-764 t a g  open 

V-765 open 

V-753B closed 
V-754 closed 

V-753C t a g  closed - 
V-753D t a g  closed - 
V-591 t a g  open 

V-756 t a g  open 

v-761 t a g  closed - 
- -- v-766 t a g  closed 
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Lni t .  Date/Time 
1.13 Pressurize  the  systems with helium as follows: 

- V - 5 l O A  t a g  ope= 

V - 5 l O B  t a g  open 

V - 5 l O C  t a g  open 

V - 5 l O D  t a g  open - 
V-534A t a g  open __ 
V-534B t a g  open - 

V-513A t s g  open - 
- V - 5 1 3  t a g  open 

V - 5 1 3 C  t a g  open __ 
V-513D t a g  open __ 

- 

V-535A t a g  open - 

V - 5 3 1  t a g  open - 
V-535B t a g  oper. __ 

V - 5 5 1  t a g  open - 
V-532 t a g  open - V-552 t a g  open 

1.14 Check t o  be sure  FI-821 and FI-823 read 7 t o  

10 gpm. 

(Main Control Room) 

Se t  PIC-513 on Auto a t  7 ps ig  - 
Set  PIC-510 on Auto a t  7 ps ig  - . 

sure (PI-702) %O psig.  

- 
1.15  S t a r t  FOP No, 2, and note that  discharge pres- 

1.16 S t a r t  COP No. 2, and note t h a t  discharge pres-  

sure  (PI-752) %O ps ig .  

(Service Tunnel) 

1.17 Open V-704 t o  f u l l  open pos i t ion .  

1.18 Throt t le  V-703B t o  give a flow of 3.5 gprn on 

FI-703. 

1.19 Simultaneously t h r o t t l e  V-715 and V-703B t o  

give a flow of 3.5 gpm on FI-703 and 6.5 gpm 

on FI-704 (as V-715 i s  t h r o t t l e d  down, flows 

on FI-703 and FI-704 w i l l  increase) .  

1 . 2 0  Readjust V-703B i f  necessary. 

1 . 2 1  Notify s h i f t  supervisor i f  V-715 needs t o  be 

t h r o t t l e d  down more than 3 3/4 turns  from f u l l  

open pos i t ion .  

1 . 2 2  open V-754 t o  full open pos i t ion .  

1 . 2 3  Thro t t le  V-7533 t o  give a flow of 3.5 gprn on 

FI-753 

. 

. 



. 

. 

1.24 Simultaneously t h r o t t l e  V-765 and V-753B t o  

give a f l o w  of 3.5 gpm on FI-753 and 6.5 gpm 
03 FI-754 (as V-765 i s  t l irot-t led down, flow 

on FI-753 and FZ-754 w i l l  i nc rease ) .  

1.25 Readjust V-7533 i f  necessary. 

1.26 Notify s h i f t  supervisor  i f  v-765 needs t o  be 

t h r o t t l e d  down more than  3 7/8 tuims from f u l l  

ope2 pos i t i on .  

1.27 Stop FOP-2 and CQP-2 by open:;% breakers  FOP-2 

acd COP-2 in t h e  se rv i ce  t .~nnc l  al;d note t h a t  

FOP-1 and COP-1 stal-t. - -___ 
1.28 Rese-L End c lose  breakers  F3P-2 agd COP-2. 

(Switch House) 

1.29 Stop FOP-1 and COP-1 by opening breakers  G 3 - 1 1  
and G4-11 a?id note  t h a t  FOP-2 and COP-2 stert. 

1.30 Reset arid c lose  breakers (23-11. ar,d Gk-11. 
(Service Tunnel) 

1 .31 Readjust flows if necessary (Steps 17  through 

24). 
1 .32  The o i l  s u p p l j  tank l e v z l s  should be 50 t o  60%. 

Record : 

LI-W-L-A~ , 
- LI - m- 2 - ~ 3  

1.33 Set LI-OT-l-Aj and CT-2 t o  alarm at  1% below 

t h e  operat ing l e v e l  and t o  c lose  FSV-703 and 

FSV-753 a t  1% below t h e  operat ing l e v e l .  

Record the following : 

Level Alarm Valve Control 
Readi r,g Setp c i n t  Se t p  o i r t  

A IS - m -1 - ~ 3  
LI - OT - 2 - ~ 3  -- 

. 
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1.34 Check t h a t  t h e  oil tank r a d i a t i o n  monitors 
a r e  i n  place and i n  operation: 

RIA-OT-1 , 
RIA- OT - 2 - 

I 

. 

0 

. . 
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5F HEATUP OF FUEL AND COOLANT SYSZESIS 

i 

The heatup rate of t h e  f u e l  and coolant systems shovld not exceed 

changer, t h e  temperature range of a l l  po in ts  on both systems should be 

kept  as c lose  as i s  p r a c t i c a l .  The c i r c u l a t i n g  pumps will run dar ing 

heatup, and t h e  helium purge flow will be kept a t  t h e  normal ra te .  
i s  t o  a i d  i n  hea t ing  up t h e  graphi te  and help purge out any remaining 

oxygen. 

100 0 F pe r  hour, and s ince  t h e  two systems are connected a t  t n e  hea t  ex- 

This 

To minimize thermal stresses, t h e  component coolant a i r  flow should 

Details of t h e  operat ion are given below. 

be flowing t o  t h e  con t ro l  rods and r eac to r  neck during t h e  heatup. 

1 PREPARATION FOR HENUP 
(Main Control Room) - I n i t .  Date/Time 

1.1 Open HCV-523, v-961~, and V-961~  t o  pro- 

vide a vent  f o r  t h e  overflow tank and r eac to r  

neck annulus. 

Se t  FIC-516A and FIC-512 p e r  bu i ld ing  l o g  
t o  purge system during heatup. 

Se t  PRC-5ZZA and PRC-528A on automatic a t  

1.2 

1 . 3  
- 5 Ps ig*  

(Coolant C e l l )  

1 .4  Phys ica l ly  check t h a t  t h e  r a d i a t o r  doors 
are closed. 
Phys ica l ly  check t h a t  t h e  bypass dampers are 

closed. 

- 
1.5 

1.6 Close t h e  hatch between t h e  coolant d ra in  

tank c e l l  and t h e  r a d i a t o r  duct  (Downstream 

of r a d i a t o r ) .  

Close both doors between t h e  blower house 

and t h e  r a d i a t o r  duct. 

r ad ia to r ) .  

1.7 
(Upstream of t h e  

. 

. 

(Main Control Room) 
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I n i t .  Date/Time - 
1.8 P e r f o m  operations necessary t o  make up 

C i r c u i t  134 ( P r e f i l l  mode). - 
1.9 Check t h a t  No. l a i d  No. 3 blowers a r e  

o f f .  - 
1.1G Fully i n s e r t  a l l  t h r e e  col?trol rods. 

CR-1 

CR-2 

CR-3 
1.11 S t a r t  tZne coolant panp while l i s t e n i n g  

f o r  unusual noises on t h e  mike (Xdb E CP D ) .  
1 .12  Record t h e  following: 

FSI-CP-D (should be 19 amps) 

EWI -CP -D 
SI-CP-G (should be 1.750 rpm) 

(should be 1750 r p m )  

(should be 2 Kw) 

(Transmitter Room) 

S I  - CP - G l  
SI-CP -G2 (should be 1750 r p m )  - 

NOTE: Taps t o  t h e  flow i n d i c a t o r  FR-201 w i l l  be frozen, 

and therefore ,  t h i s  instrument wLl .1  EO% be i n  operation. 
(Main Control Room) , 

1.13 Start t h e  f u e l  pump w h i l e  l i s t e n i n g  f o r  
unusual noises on t h e  mike. (Xdb E FPF). - 

1.14 Record t h e  following: 

EiI -FP -D 

EWI -FP -D 
SI-FP-E (should be 1150 q m )  

SI-FP-E1 (should be 1150 r p m )  

(should be l9 amps) 
(should be 2 Kw) 

(Transmitter Eoom) 

SI-FP-E2 (sliould be 1150 rpm) - 
1.15 Check t h a t  t h e  -t;l?emocouples l i s t e d  i n  

Table 5F-1, 5F-2, a ld  5F-3 are plpgged 
intG t h e  readout j-nstru;nerits l i s t e d  and 

. 
1 

t he  ins-Lnments a r e  i n  serv ice .  

. 



. 
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I n i t .  Da te /Z ime  
1.16 S t a r t  t h e  a i r  flows t o  t h e  con t ro l  rods 

and t h e  r eac to r  neck. 
bu i ld ing  log .  

Set as per tk-e 

Control r o d s  HIC-915 
Reactor Neck 1irc-961 

HIC-962 

UIC-963 
1.17 Pdsk t h e  s tar t  b d h i s  on d l  t h e  indinc- 

t i o n  regula'cor blowers a i d  check t o  see 
t h a t  they  start. 

TIC -1 5'2C-2 

TIA-1 TIA-2 

2 HEUUP 

2 . 1  Set 

TIB-1 TIB - 2 

G.5-SB-2 -- ~5 -m-i 
65-2"-1 T2 -Y-1  

t h e  r eac to r  hea te r s  (R-1, R-2, and 

R - 3 )  a t  50% of t h e i r  1200'3' cur ren t  se t -  
t i ng .  

The r eac to r  ves se l  w i l l  be t h e  most slowly 

heated component due t o  i t s  l a r g e  m a s s .  

Turn on and ad jus t  t ne  remaiider of t h e  

hea te r s  l i s t e d  i n  Tables 5F-1, 5F-Z, and 

53'-3 s o  as t o  keep t h e  temperatures under 
these  hea ters  more than  t h e  r eac to r  bu t  
wi th in  150°F of t h e  reac tor .  

c a l i b r a t i o n  curves may be used as a guide 

i n  making hea te r  adjustments. 

2.2 

The hea te r  

NOTE: P a r t  of t h e  method of monitoring t h e  radia- 

t o r  heatup w i l l  be Scanners "D" and "E." Note 
t h a t  t hese  have va r i ab le  references and w i l l  need 

t o  be ad jus ted  as t h e  hcatr;ip progresses .  

. 
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2.3 Each t i m e  t h e  r eac to r  heatup r a t e  begins 

t o  slacken, increase  t h e  r eac to r  h e a t e r s '  

currelzt s e t t i n g s .  The s e t t i n g s  should 

be increased from 50% t o  75%; from 75% 
t o  go$, alzd f r o 3  90% t o  105% of t h e i r  

1200°F amperage s e t t i n g s .  
I l z L t .  Date/Time 

Increased t o  75% 
Increased t o  90% 

Increased t o  105% 

2 .4  A s  t h e  heatup progresses,  t h e  temperature 

of t h e  pene t ra t ions  should be given s p e c i a l  
a t t e n t i o n .  T r y  t o  keep t h e  p ip ing  tempera- 

t u r e  on both s ides  of t h e  pene t r a t ion  as 
c lose  t o  t h e  pipe temperature i n  t h e  pene- 

t r a t i o n  as i s  poss ib le .  Record t h e  tempera- 

t u r e s  as indica ted  i n  Table 5F-5. 

When t h e  temperatures ind ica ted  by TE-CR-124 

and TE-CR-122 (poix ts  34 and 35 on Scanner 

B) a r e  above 900°F, t h e  flow element should 
be heated. The following s t e p s  should be 

2.5 

used. 

2 . 5 . 1  Record t h e  following temperatures:  

F 

F 

F 

0 

0 

0 

TE-CR-124 (Scanner B p t , 3 4 )  

TE-CR-123 (TI -3200 P t  - 7 )  
TE-CR-122 XScanner B P t .  35) 

2.5.2 I f  CR-124 and CR-122 i n d i c a t e  tem- 
0 pera tures  above 900 F, t u r n  on t h e  

flow element hea te r s .  These a r e  l i s t e d  

i n  Table 5F-4. 

2.5.3 Adjust t h e  hea te r s  t o  g ive  a heatup 

rate of - 200°F/hr. 

temperatures of tlie tbermocouples 

Try t o  keep t h e  

. . 
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2.5 e 3 (continued) 

l i s t e d  i n  Table 5F-4 within k 100°F 

of each other .  

2.5.4 When t h e  temperature of t h e  flow 

elements reaches t h a t  of l i n e  201, 

l e v e l  off  t h e  heatup r a t e  of t h e  

flow elements and keep a t  t h e  same 

tempezature as l i n e  201. 

When t k e  temperature ind ica ted  by 

TE-103-13 i s  abo-<e 900 F, start  
heat ing t h e  shor '~  sec t ion  of l i n e  

106 as follows. 

2.6.1 Plug t h e  thermocouples l i s t e d  

i n  Table 5~-6 i n t o  one of t h e  

s p e c i a l  recorders  s o  heatup of t h i s  

s ec t ion  of l i n e  may be c lose ly  f o l -  

lowed. F in ish  f i l l i n g  out  Table 

5 ~ - 6 ~ .  Keep thermocouple logs  

up t o  date .  

2.6 
0 

2.6.2 When TE-103-13 i s  above 900°F, 

t u r n  on H-106-4. 
heatup r a t e  of <LOO°F/hr. - 
sec t ion  of l i n e  must be heated very 
c a r e f u l l y  due t o  t h e  l i k e l y  p re s -  
ence of salt  i n  t h e  l i n e s .  Do not 

a l l o w  t h e  temperature of TE-106-5A 
t o  exceed TE-FV-105-6B. Table 5F-7 
should be f i l l e d  i n  t o  a i d  t h e  oper- 

a t o r  i n  keeping up with t h e  tempera- 

t u r e s  of t h e  thermocouples. 

Adjust t o  give a 
T'iis 

2.6.3 Do not exceed t h e  1200°F s e t t i n g  

on hea te r  106-4. The temperatures 

of TE-106-5A o r  TE-FV-105-6B may 

5F-5 
9/9/65 

I n i t .  Date/Time 

- -- 
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2.6.3 (continued) 

n e i t h e r  come up t o  t h e i r  normal valve 
u n t i l  t he  f reeze  valve shoulder h e a t e r s  
a r e  turned on. Leave t h e  thermocouples 

l i s t e d  i n  Tabie 5~-6 readingout on t 5 e  

s p e c i a l  recorder u n t i l  t h e  f reeze  valve 

shoulder hea ters  a r e  turned on and/or 

t he  temperatme of a l l  t5ermocouples 

i n  5~-6 a r e  above 1100 F. 0 See Pro- 

cedure 51 f o r  f reeze  valve heatup. 

Level all temperatures i n  t k e  loops a t  1100 

t o  1200'F. 

sary t o  accomplish t h i s  (such as lowering 

t h e  r e a c t o r  hea te rs  from 105% t o  100% of 

t h e i r  1200°F s e t t i n g ) .  

2.7 
Make hea ter  adjustments neces- 

G E N E L U  NOTE: 
out t o  t h e  f reeze  valves i s  covered i n  Procedure 5C. 

Heatup of t he  f reeze  valves shoulders i s  covered i n  
the  fill Procedure (51). 

The heatup of t h e  d r a i n  tanks and l i n e s  

J 

I 

c 

. . . 
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TABLE 5 ~ - 1  
THEEMOCOUF'LES AND HEATERS FOR REACTOR CELL COMPONENTS 

Q 

Page 1 of 5 a 

Scanner "A" 
I I  I I  

11 I t  

I t  11 

I I  I t  

1 1  I I  

11 I t  

11 I I  

I t  I t  

I t  I I  

11 1 1  

11 I t  

1 1  I 1  

I I  1 1  

I t ! !  

I I  11 

I 1  9 1  

I t  1 1  

I1 S I  

f !  I 1  

1 

2 

3 
4 
5 
6 
7 
8 
9 

10  

11 

1 2  

13 
1 4  
15  
16 
17 
18 
19 
ZC 

R - 1  

R-3  
R-4B 

R- 5B 
R-6B 

R - 1 1  

R-12  

R-13 

R - 1 5 ~  
R-16 
R-18~  

R - 1 4  

R - 1 9  

R-ZOB 
R - 2 1  

52-22 

R - 2 3 3  

R-2513 

R - 2 4  

R-263 

R-2  

R - 1  

d v OTHER HEATERS 
CONTROLLER CONTROL ON THIS TE HEATER 

NUMBER rJuMBER PANEL CONTROLLER READOUT POINT NUMBER 

R-1, R-2, R-3  

R-2 

R - 1  

R - 3  
R-2  

R-2, R - 3  

R - 1  

R - 3  
R-2  

R- 2 

R-2, R - 3  

R - l  

R - 1  

E-3 

R-2  

E-1, R-2, R - 3  

R - 2  

R - 1  

R-1, R-2, R - 3  

R-2 

R - 1  

R - 3  
R-2 

R-2, R - 3  

R - 1  

R-3  
R - 2  

R-Z 

R-2, R - 3  

R - 1  

R - 1  

R - 3  

R-2 

R-1, R-2, 52-3 

HCP-7 

HCP-7 

HCP - 7 
H 6 P - 7  

HCP-7 

HCP -7 
HCP -7 
HCP-7 

HCP-7 

HCP -7 
HCP-7 

HCP-7 

HCP-7  

HCP-7 
HCP-7 

HCP-7 

E C P - 7  

BCP-7  

XCP-7 

H E  -7 
_I- 

=---_ _- 

f 



8 
TABLE 5F-l (continued) Y 

2 
OTm HEATERS d 

w 
0 _____ Page 2 of 5 a 

Y 

- -- 
TE HEATER CONTROLLER CONTROL ON THIS 

READOUT POIrn NlTMBER NITMBER NUMBER PAJIEL C ONTROUER 
- 

Scanner "A" 2 1  R - 2 7 ~  R-1, R-2, R - 3  R-1, R-2,  E-3 HCP-7 

2 2  R-28B 3-1, R-2,  R - 3  R-1, R-2,  R - 3  HCP-7 

2 3  R - 2 9 ~  R-1, R-2, R - 3  R-1, R-2, R - 3  HCP-7 

I 1  I 1  

f l  I !  

2 4  R-30B R-1, R-2, R - 3  R-1, R-2, R - 3  HCP-7 

2 5  R-31B R-1, R-2, R - 3  R-1, R-2, R - j  HCP-7 

1 1  I t  

f l  f l  F 
R e f e r e n c e  R-3ZB R-i, R-2, R - 3  R-1, R-2, R - 3  HCP-7 

2 6  1 0 0 - 1 B  

2 7  

I 1  f l  

1 0 0 - 2 B  H 100-1 E 100-1 HCP - 5 
I t  f f  2 8  1 0 0 - 3 ~  E 1 0 0 - 2  H 1 0 0 - 2  HCP-6 

I 1  I t  

100-4 FP-1, F P - 2  FP-1, F p - 2  HCP - 7 2 9  

30 
31 
3 2  

33 
34 
35 

11 11 

100-5 FP-1, F P - 2  FP-1, m - 2  HCP-7 

FP -7B FP-1, F p - 2  FP-1, F P - 2  HCP-7 

E? -8B FP-1, FP-2 FP-1, F p - 2  HCP -7 

I t  1 1  

11 1 1  

I 1  1 1  

OFT-2A FP-1, F P - 2  FP-1, F P - 2  HCP-7 11 1 1  

OFT-3 FP-1, m - 2  FP-1, FP-2 HCP -7 
OFT-5 FIP-1, FP-2 FP-1, F P - 2  HCP -7 

I 1  11 

I 1  11 

11 11 36 101 -1 H 101-1 RCH-7 HCP-7 E - 1 0 2  -3 ul 
\ 

101 - 2 B  H 1 0 1 - 2  H - 1 0 1 - 2  HCP -6 sy 
U C O  

37 
38 
39 

f l  I 1  

101 - 3 ~  H 101-3 H 101-3 HCP-6 

HX-3B H 101-3 H 101-3 HCP -6 
I 1  11 40 HX-6 HX-1 Hx-1 HCP -7 

11 1 1  

I 1  I 1  

- 
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TABLE 5F-1 (continued) 
Page 3 of 5 0 

2 
TE HEATER CONTROLLER CONTROL ON THIS r 

a 
d 

OTHER HEATERS 

POIKC wmm mmER wmm PAl!EL coNTRoI1LER READOUT 

HX-1 HX-1 HCP-7 

HX- 2 Hx-2 HCP-7 

Hx-2 Hx- 2 HCP-7 

Scanner ”A” 
11 11 

I I  1 1  

I f  I I  

I 1  11 

I1 11 

11 11 

I 1  11 

I I  11 

11 I t  

I I  I1  

I 1  I I  

11 11 

I I  I t  

I I  I 1  

11 I I  

I I  I I  

l l  I1 

1 1  I I  

I 1  I I  

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51  
52 

53 

54 
55 
56 
57 
58 
59 
60 

HX-7B 

Hx-a 

HX-gB 

Hx-10 

HX-2B 

Hx-5 
102 -lB 

102 -A2 

102 -B2 

102-3~ 

102 -A4B 

102 -B4B 

102 - 5~ 

200 - A ~ A  

~ O O - B ~ A  

200AS-KLA 

200-10 

200-llA 

200-12 

200-13 

HX-2 

HX-3 

Hx-3 
H 102-1 

H 102-2A 

H 102-2B 

H-102-3 

H-102 -4 
H-102 -5 

H-200-16 

H-200-1, 16 
H-200-1 

H-200-2 

H-ZOO -3 

H-200-5 

H-200-4 

Hx-2 

Hx-3 

Hx-3 
H 102-1 

H 102-2 

H 102-2 

RCH-7 

H-102 -4 
H-102-5 

H-200-16 

H-200-6 

H-200-1, 16 

RCH-1 

RCH-1 

RCH-1 

RCH-2 

HCP-7 

HCP-7 

HCP-7 

HCP -7A 

HCP-7 

HCP-7 

HCP -7 
HCP-7A 

HCP -7A 

HCP-7A 

HCP-5, 7A 
HCP - 5 

H-101-1 

HCP-6 

HCP-6 

HCP-6 

HCP-6 H- 201 -8 



* td 
Y 
o 

a 
d 

TR3LE 5F-l (continued) 'd 

2 
T E  HEATER COI!KCROUER COTuTROL ON THIS Y 

P a . p  4 nf C; 

OTHER HEWEXS 

READOUT POINT mER NUMBER NUMBER PANEL CONTROLLER 

Scanner "A" 61 2 00 - 1 4 B  E-200-6  RCH-3 HCP -6 
6 2  200 -15 H-200-7  RCH-3 HCP-6 

63 2 0 0 - 1 6 ~  E- 200 -8 RCH-3 HCP-6 

11 11 

11 I I  

64 2 0 0 - ~ 7  H - 2 0 0 - 9  RCH-4 HCP -6 H - 2 0 1 - 4  
I I  I 1  

65 200-BJ-7 11-200-9 RCH-4 HCP -6 H- 2 01 -4 1 1  I I  

66 ~OC-18 H - 2 0 0  -10 RCH- 5 HCP-7 E- 2 0 1  - 3 I I  11 

67 200-lgB H - 2 0 0 - 1 1  H - 2 0 0 - 1 1  HCP - 5 
68 2 0 0 - 2 0 B  K-ZOO -12 H - 2 0 0 - 1 2  HCP - 5 
69 HX-1B HX-1 HX-1 HCP-7 

! I  I1  

l l  I I  

I I  I1  

2 0 1 - 1 A  H - 2 0 1 - 1  H - 2 0 1 - 1  BCP-5 I 1  1 1  

72 2 0 1 - 2 A  E- 201 - 2 H- 201 - 2 HCP - 5 
73 2 0 1 - 3  H - 2 0 1 - 3  RCH- 5 HCP -7 

! I  1 1  

! I  11 

74 2 0 1 - A 4  H - 2 0 1 - 4  RCH-4 HCP -6 ! I  I I  

75 201 -B4 H - 2 0 1 - 4  RCH-4 HCP-6 
I t  I I  

H- 2 0 0  -10 

2 - 2 0 0 - 9  

3- zoo - 9 
76 2 0 1 - 5 ~  H- 201 - 5 RCH-6 HCP -7 
77 201-6 H - 2 0 1 - 6  RCH-6 HCP-7 

I I  I1  

11 I I  

\o 
\vl 
\or 
\ I  

uo 

78 2 0 1 - 7 ~  H - 2 0 1 - 7  RCH-6 HCP-7 
1 1  11 

79 201-8 H - 2 0 1 - 8  RCH- 2 HCP -6 11-200 - 5 ml-J I I  I I  

80 2 0 1  - A ~ A  E- 201 -9 11-201-9 HCP - 5 I 1  I I  



b , 

& TABLE 5F-l (continued) Fd 

I$ 

.cd 

Y 
Pa.Trp 5 nf 5 0 

OTHER HEATERS a 
TE HEATER COrJTROLLER CONTROL ON THIS 

NUMBER PANEL CONTROLLER R W W T  POINT m E R  NLTMBER 

Scanner "A" 81 2 0 ~ ~ 9 ~  H-201-9, 14  H-201-9, 1 4  HCP-5, 7A 
11 l l  8 2  201AS-AlA H-201-14 H-201-14 HCP -7A 
11 11 83 103 -MA H-FV-103 H-FV-103 HCP-8 

I1 11 84 103 - ~ 1  H 103 H 103 HCP -8 
I 1  I t  85 103-2 H 103 H 103 HCP-8 
I I  I 1  86 103-3 H 103 H 103 HCP -8 
11 11 87 103 -4 H 103 H 103 HCP-8 
11 11 88 103 -A5 H 103 H 103 HCP -8 
11 I t  89 103 -B5 H 103 H 103 HCP-8 
11 11 90 103 -7 H 103 H 103 HCP-8 

HGP -8 
11 11 92 103 -io H 103 H 103 HCP-8 

! I  1 1  93 103 -mi H 103 H 103 HCP -8 

I t  I1  91 103 -9 H 103 H 103 

I 1  !I  94 103 -12 
I I  I T  95 103 -13 H 104-7 H 104-7 HCP-10 

R 104-7 HCP -10 I I  I 1  96 103 - 1 4 ~  H 104-7 
1 1  I 1  97 104-B6 H 104-7 H 104-7 HCP -10 

I I t l  98 104 -A6 H 104-6 H 104-6 HCP - 9 
11 I I  99 104-5A H 104-5 H 104-5 HCP - 9 
I t  1 1  100 R - 3 2 ~  R-1, R-2, R-3  R-1, R-2, R-3  HCP-7 

Reference 
--_I - 



TABLE 5F-2 
T/C's  AND HEATERS FOR COOLANT SYSTEM OUT OF REACTOR CELL 

$ 

CONTROL Y 

a 
d 

Page 1 of 4 -- ----- 
TE HEATER CONTROLLER 

DUMBER NUMBER Numm PANEL READOUT POINT 
--__I---- 

1 CP-6B CP1 CP1 HCP-4 
2 

3 CP - 9B CP2 CP2 HCP-4 
LE-Al LECP - 2 LECP - 2 HCP - 3 4 

5 LE-A3 LECP -1 LECP -1 HCP-3 

6 200-1 H- 200 -13 H-200-13 HCP-1 

H-200-13 H-200-13 HCP-1 7 200-2 

200-3 H-200-13 H- 200-13 HCP-1 8 

9 200-4 H-200-13 H- 200-13 HCP-1 

200-5 1-1-200-13 H- 200 -13 HCP-1 

S c a n n e r  "B I '  

I 1  11 

11 11 

1 1  1 1  

1 1  11 

1 1  I 1  

11 1 1  

1 1  11 

I t  I 1  

10 

11 

1 2  200 - A ~ A  H- 200  -14 H-200-14 HCP - 2 

13 Z O O - B ~ A  H- 200 -14 H- 200 -14 HCP - 2 

1 4  2 0 0 - C ~ B  €I-200-14 H-200-14 HCP - 2 

15 2 00 - D ~ A  H-200-14 H- 200-14 HCP - 2 

16 200-A8A H-200-15 H-200-15 HCP - 2 
17 2 0 0 - B A  

18 200-C8A 

19 

I t  11 

200-6 H-200 -13 H-200-13 K C P - 1  
1 1  I1  

I 1  I 1  

1 1  11 

1 1  I 1  

1 1  I t  

I t  I 1  

I 1  I t  

w 
\vl wor 
\ I  

W N  

I 1  11 

2 01 -AlOA CnP 
1 1  1 1  

20 201  -BlOA 1 1  11 

* . .) 
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8 
% TABLE 5F-2 (continued) Y 

Page 2 of 4 
0 2 a CONTROL 73 

PANEL r 
HEATER CONTROLLER TE READCUT POINT m m  NUMBER NUMBER 

Scanner "B" 
I1 I 1  

I 1  I t  

1 1  I t  

I t  I1  

I I  1 1  

I t  11 

11 I 1  

I 1  I t  

I1  11 

11 1 1  

11 1 1  

I 1  I 1  

I 1  I I  

1 1  I1  

I I  1 1  

I 1  I t  

1 1  I I  

1 1  1 1  

1 1  1 1  

I I  1 1  

2 1  

22 

23 
24 

2 5  
26 

27 
2 8  

29 
30 
31 
32 

33 
34 
35 
36 
37 
38 
39 
40 
41 

201 -ClOA 

2 0 1 - A l l A  

201 -B11A 

2 01 - C l l A  

2 01 - D l l A  

201-12 

2 0 1 - 1 3  

2 0 1 - 1 4  

2 0 1 - 1 5  

2 0 1 - 1 6  

201-17 

2 0 5 - 1  

205-2 

CR-124  

CR-122 

CR-128 

CR-126 
CR-127 
CR-130 
CR-131 

CR-129  

H- 2 0 1  -10 

H- 201  -11 

H - 2 0 1 - 1 1  

H - 2 0 1 - 1 1  

H - 2 0 1 - 1 1  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H- 2 01 -12 

H- 2 0 1  -12 

H - 2 0 1 - 1 2  

H-205-1 

H-205-1 

H-201-13 

H-201-13 

CR-7 
CR-7 

CR-1, 2, 3, 4, 5, 6 
CR-1, 2, 3, 4, 5, 6 
CR-8 

CR-8 

H - 2 0 1 - 1 0  

H- 2 01 - 11 
H- 2 0 1  -11 

H - 2 0 1 - 1 1  

H - 2 0 1 - 1 1  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H - 2 0 1 - 1 2  

H-205-1 

H-205-1 

H-201-13 

H- 2 01 -13 

(3-7 
CR-7 

CR-1, 2, 3, 4, 5, 6 
CR-1, 2, 3, 4, 5, 6 
CR-8 

CR-8 

HCP - 2 

HCP-2 

HCP-2 
HCP - 2 

HCP-2 

HCP -1 

HCP -1 

HCP-1 

HCP-1  

HCP -1 

HCP -1 

HCP - 3 
HCP - 3 
HCP - 2 

HCP - 2 

HCP -1 

HCP -1 

u) 
1U- l  
u)%l 
\ I  
CnP 

HCP-1 

HCP -1 

HCP-1 u; w 

HCP -1 



TABLE 5F-2 (cont inued)  47 
Page 3 of 4 0 

2 
KEATER CONTROLLER CONTROL a 

'6d 

w 
Y 

TE 
READOUT POINT NUMBER NUMBER NUMBER PANEL 

42 CR-125A H-202 -1 H-202-1 HCP - 3 
HCP-1 43 CR-132 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5 ,  6 

44 CR-133 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5, 6 HCP -1 

45 CR-134 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5, 6 HCP-1 

46 CR-135 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5, 6 HCP-1 
47 CR-136 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5, 6 HCP-1 

48 CR-137 CR-1, 2, 4, 5, 6 CR-1, 2, 4, 5, 6 HCP -1 

49 CR-138 CR-1, 2, 3, 4, 5, 6 CR-1, 2, 3, 4, 5, 6 HCP -1 

Scanner "B" 
I1 11 

I 1  11 

11 11 

11 11 

1 1  11 

1 1  11 

1 1  11  

52 CR-141 CR-1, 2, 3, 4, 5, 6 CR-1, 2, 3, 4, 5, 6 HCP -1 

53 CR-142 CR-1, 2, 3, 4, 5, 6 CR-1, 2, 3, 4, 5, 6 HCP -1 

11 I 1  

I !  I 1  

62 202 -BZ H-202-2 H-202-2 HCP-1 
11 11 
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TABLE 5F-2 (continued) 

Page 4 of 4 
TE HEATER COBTROLLER CONTROL 

READOUT POINT mER NUMBER Numm PANEZ 

Scanner “B ” 
I1  11 

I 1  11 

1 1  I 1  

TU-3500 
I I  I 1  

I1  I 1  

I1  I 1  

11 11 

I t  I I  

I 1  I1 

I I  I1  

I I  I 1  

I 1  I1  

I 1  11 

11  I I  

63 
64 
65 
66 

1 

2 

3 
4 

5 
6 
9 
10 

11 

12 

13 
14 

202 -3 

202 - ~ 5  
202 -6 

202 -A4 

204-1B 

204-2B 

204-3B 

204-4B 

204 - 5B 
204-6B 

206 -lB 
206-2~ 

206-3~ 

206-4B 
206-5B 

206-6~ 

H-202-2 

H-202-2 

H-202-2 

H-202 -2 

204-1 

204-1 

204-1 

204-1 

204-1 

204-1 

206-1 

206-1 

206 -1 

206-1 

206 -1 

206-1 

H-202-2 

H-202-2 

H-202-2 

H-202-2 

204-1 

204-1 

204-1 

204-1 

204-1 

204-1 

206-1 

206 -1 

206 -1 

206-1 

206-1 

206-1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP-4 

HCP-4 
HCP-4 
HCP -4 
HCP-4 
HCP -4 
HCP - 4 
HCP -4 
HCP-4 

HCP-4 
HCP -4 
HGP-4 



A p p r o v e d  by 5F-16 
9/9/6 5 

TABLE 5F-3 
T/C 's AND HEXTERS AT RADIATOR R I S E R S  

Page 1 of 8 
SCANNER TE HEATER CONTROLLER CONTROL 

L OC AT I ON POINT NUMBER mMBER NLTMBER PANEL 

R i s e r  -15 
1 1  1 1  

1 1  1 1  

I1 1 1  

1 1  ' 1  

R i  s er-16 
1 1  I1 

11 I1  

1 1  11 

1 1  11 

tt tt 

R i s e r - 1 7  
1 1  I 1  

1 1  1 1  

1 1  1 1  

11 1' 

1 1  1 1  

R i s e r  -18 
I t  1 1  

1 1  11 

11 1 1  

1 1  11 

I 1  1 1  

R i s e r  -19 
11 I 1  

Ri s er- 11 

~-1, D-61 
D-2, D-62 

D-3, D-63  

D-4, D-64 
D-5, D-65  
D-6, D-66 
D-7, D-67  

D-8, D-68  

D-9, D - 6 9  
D-10, D-70 
D-11, D-71 
D-12, D-72 
D-13, D-73  

D-15, D-75  
D-16, 
D-17 

D-19 

D-14, D - 7 4  

D-18  

D- 20 

D - 2 1  

D-22 

D-23 
p-24 
D-2 5 
D-26, D-86 

CR- 51 

CR-53 

CR-55 

CR-57 

CR-59 
CR-61 
CR-63 
CR-65 
CR-67 
CR-69 
CR-71 
CR-73 

(33-75 
CR-77 

CR-79  
CR-81 
CR-83 
CR-85 
CR-87 
CR-89 
CR-91 
CR-93 

CR-95 

(33-97 
CR-99 
CR-1  

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR -8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP-1 

HCP -1 
HCP -1 
HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP-1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

*Although H e a t e r  H-CR-8 will be m o s t  i m p o r t a n t ,  t h e  other heaters on the 

radiator w i l l  have a s i g n i f i c a n t  effect  on the  temperatures of the  t h e r m o -  

couples l i s t e d  i n  t h i s  Table. 

, 
- 1  

. 



a 

Approved b m+%m 5F-17 
9/9/65 

* 

Page 2 of 8 
d 

SCANNER TE HEATER CONTROLLER C OKCROL 
LOCA!rION POIrJT NJITMBER mmER NUMBER PAJYEL 

R i  s e r  -11 
1 1  I1  

11 1 1  

1 1  1 1  

Riser-12 
I f  I 1  

. 

. 

. 

TABLE 5F-3 (continued) 

I f  1 1  

I1  11 

11 I 1  

1 1  1 1  

R i s e r  -13 
1 1  11 

I 1  I 1  

1 1  1 1  

1 1  I1  

I1  1 1  

R i s e r  -14 
11 1 1  

I 1  1 1  

1 1  I t  

I1  11 

R i s e r  -15 
R i s e r  -13 

I 1  1 1  

I1  I t  

D-27, D-87 

D-29, D-89 
D-30, D-90 
D-31, D-91 
D-32, D-92 
D-33, D-93  
D-34, D-94  

D-35, D-95  
D-36, D-96  

D-37, D-97  

D-39, D-99  

D-41, D-51 
D-42, D-52 

D-28, D-88  

D-38, D-98  

D - 4 0  

D-43, D-53  
D-44, D-54 

D-45, D-55  
D-46, D-56 

D-47, D-57  
D-48, D-58  

D-49, D - 5 9  
D-50, D-60 
D-51, D-41 
D-52, D-42 

D-53, D-43  

CR-3 

CR-5 

CR-7 

CR-9 

C R - 1 1  

CR-13 
CR-15 
CR-17 
CR-19 

CR-21  

CR-23 
CR-25 
CR-27 
CR-29 
CR-31 
CR-33 

CR-35 

CR-37 

CR-39  
CR-41  

CR-43 

CR-45 

CR-47 

CR-49 

CR-31 
CR-33 

(33-35 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

c3-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

HCP-1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

*Although H e a t e r  H-CR-8 will be m o s t  important, the other heaters on the  

radiator  w i l l  have a s i g n i f i c a n t  e f fec t  on the  temperatures of the t h e r m o -  

couples l i s t e d  i n  t h i s  Table. 



5 ~ 4 8  
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TABLE 5F-3 (continued) 
Page 3 of 8 

~~~ ~~ 

SCANNER TE HEATER CONTROLLER CONTROL 
LOCATION POINT m E R  wmER NiJmm PANEL 

R i s e r  -13 
R i s e r  -14 

1 1  1 1  

I 1  1 1  

1 1  I t  

I t  1 1  

R i s e r  -15 
I 1  1 1  

1 1  I1 

I I  I t  

11 I1  

I f  ! I  

R i s e r  -16 
1 1  1 1  

I1 I t  

1 1  1 1  

1 1  1 1  

I t  I t  

Riser -17 
1 1  1 1  

I 1  11 

1 1  1 1  

I1  I1  

1 1  I! 

I1  I t  

1 1  1 1  

R i s e r  - 2 0 
1 1  1 1  

I1  1 1  

D-54, D-44  

D-55, D - 4 5  

D-57, D-47  

D-59, D - 4 9  

D-56, D-46 

D-58, D-48 

D-60, D-50 

D-61, D - 1  

D-62, D-2 

D-63, D-3 

D-64, D-4 

D-65, D-5 

D-66, D-6 

D-67, D-7 

D-68, D-8 

D-69, D-9  

D-70, D-10 

D-71, D-U 

D-72, D-12 

D-73, D-13  
D-74, D-14  

D-75, D-15  
D-76 
D - 7 7  
D-78 

D - 7 9  
D-80 
D-81 
D-82 

c3-37 
(33-39 
C R - 4 1  

CR-43 

CR-45 

CR-47 

CR-49 

CR- 51  
CR- 53 
(3-55 
CR-57 

CR-59  
CR-61 
CR-63 
CR-65 
CR-67 
CR-69 
CR-71 
CR-73 

(3-75 
CR-77 

(33-79 

CR-103 
CR-105 

CR-107 
CR-109 

CR-113 

C R - 1 0 1  

C R - 1 1 1  

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8.3(- 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

C R - B  

CR-8* 

CR-8* 

CR-8* 

CR-8* 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCF-1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

HCP-1  

HCP -1 

HCP-1  

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1  

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

. 

. 

*Although H e a t e r  H-CR-8 will be m o s t  i m p o r t a n t ,  t he  other heaters on the 

radiator  w i l l  have a s i g n i f i c a n t  effect  on the  t e m p e r a t u r e s  of t h e  thermo- 

couples l i s t e d  i n  t h i s  Table. 
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. 
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TABLE 5F-3 (cont inued)  

Page 4 of 8 

LOCATION POINT wmm NUMBER TJUME3ER PANEL 
SCANNER TE HEATER CONTROLLER COKPROL 

R i s e r  - 2 0  
I I  I I  

11 1 1  

R i s e r  -11 
I I  I I  

l l  11 

11 I I  

I t  I 1  

I1 I1  

R i  s 6 r -12 
t l  I I  

11 I1 

I t  I I  

I I  I I  

( 1  I I  

R i  s e r -13 
11 I1 

I I  l l  

R i s e r - 1 5  
I f  I I  

I t  I I  

I1 l l  

I I  1 1  

R i s e r  -16 
1 1  11 

I I  I1 

1 1  t t  

I1 t I  

D-83 
D-84 
D-85 

D-87, D-27 
D-86, D-26 

D-88, D-28  

D-89, D-29 

D-90, D-30 
D-91, D-31 
~ - 9 2 ,  D-32 
D-93, D-33  
D-94, D-34 

D - 9 5 ~  D-35  
D-96, D-36 

D-97, D-37 
D-98, D-38 

D-99J D-39 
D - 1 0 0  

E-1, E-61 
E-2, E-62 

E-3, E-63 
E-4, E-64 
E-5, E-65 
E-6, E-66 
E-7, E-67 
E-8, E-68 
E-9, E-69 
E-10, E-70 

CR-115 
CR-117 
C R - 1 1 9  

CR-1 

CR-3 

CR-5 

CR-7 

CR-9 

CR-11  

CR-13 
CR-15 
CR-17 
CR-19  

CR- 2 1  

CR-23 

CR-25 

CR-27 

CR-52 

R e f e r e n c e  

CR-54 
CR-56 

CR-58 

CR-60 

CR-62 

CR-66 

CR-68 

CR-64 

CR-70 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

HCP-1 

HCP -1 

HCP-1 
HCP-1  

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP-1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1  

HCP -1 
HCP -1 

HCP -1 

HCP -1 
HCP -1 

HCP -1 
~~ ~ 

*Although H e a t e r  H-CR-8 w i l l  be m o s t  i m p o r t a n t ,  the  o the r  heaters on the  

radiator w i l l  have a s i g n i f i c a n t  e f fec t  on the  t e m p e r a t u r e s  of -the t h e r m o -  

couples l i s t e d  i n  t h i s  Table. 



.. 

TABLE 5F-3 (cont inued)  
Page 5 of 8 

TE HEATER COWROLLER COhTROL SCANNER 
LOCATION POINT WdMBER rJuMBER NUMBER PANEL 

* 

R i s e r  -16 
R i s e r - 1 7  

II 11 

I! If 

11 I I  

I T  I I  

l l  I t  

R i s e r  -18 
I I  I f  

11 ( 1  

I I  I t  

11 I! 

11 I I  

R i s e r - 1 9  
I f  I t  

R i s e r  -11 
I I  I I  

11 I t  

11 I !  

I I  f f  

I I  I! 

R i s e r - 1 2  
If f f  

11 11 

11 1 1  

I 1  I !  

11 11 

E-ii, E-71 
E-12, E-72 

E-13, E-73 
E-14, E-74 
E-15, E-75 
E-16, 
E-17 

E-19 
E-18 

E-20 

E-21 
E - 2 2  

E-23 

E-25 

E-27, E-87 

E-24 

E-26, E-86 

E-28, E-88 
E-29, E-89 
E-30, E-90 
E-31, ~ - 9 1  
E-32, E-92 
E-33, E-93 

E-35, E-95 
E-36, E-96 
E-37, E-97 

E-34, E-94 

CR-72 

CR-76 
CR-78 

CR-74 

CR-80 

CR-82 

C ~ - 8 4  

CR-86 

CR-88 

CR-90 

CR-92 
CR-94  

CR-$ 

CR-98 
CR-100  

CR-2 

CR-4 

CR-6 
CR-8 
CR-10 

CR-12 

CR-14 

CR-16 
CR-18 

CR-20 

CR-22 

CR-24 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR -8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

GR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

ECP -1 

HCP -1 

HCP -1 

HCP-1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 
HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 
HCP -1 

HCP-1 

HCP-1 

HCP-1 

HCP -1 
HCP-1 

HCP-1 

HCP -1 

HCP -1 

IICP -1 

HCP -1 

HCP-1 

HCP -1 

"Although H e a t e r  2 -CR-8  will be most i m p o r t a n t ,  the  other heaters on the  

radiator  will have a s i g n i f i c a n t  e f fec t  on t h e  t e m p e r a t u r e s  of t h e  t h e r m o -  

couples listed i n  t h i s  Table. 

8 

. 

. 
t 
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TABLE 5F-3 (continued) 

5 ~ - 2 1  
9/9/65 

Page 6 of 8 
SCANNER TE HEATER CONTROLLER CONTROL 

LOCATION POINT NUMBER lWMBER NUMBER PANEL 

Riser -13 
11 I 1  

1 1  1 1  

1 1  1 1  

I1 1 1  

I 1  11 

Riser  -14 
11 I1  

1 1  I t  

I I  I t  

I I  1 1  

11 11 

Riser-15 
R i  ser-13 

I 1  I1  

1 1  1 1  

Riser -14 
11 11 

I1  1 1  

I I  1 1  

I1  I I  

I I  1 1  

R i  s e r -15 
I I  11 

1 1  1 1  

I1  I I  

11 11 

11 I 1  

Riser -16 

E-38, E-98 
E-39, E-99 
E-40, 

E-41, E-51 
E-42, E-52 

E-43, E-53 

E-45, E-55 

E-47, E-57 

E-44, E-54 

E-46, E-56 

E-48, E-58 
E-49, E-59 
E-50, E-60 

E-51, E-41 
E-52, E-42 

E-53, E-43 
E-54, E-44 
E-55, E-45 
E-56, E-46 
E-57, E-47 
E-58, E-48 
E-59, 33-49 
E-60, E-50 

E-61, E-1 
E-62, E-2 

E-63, E-3 
E-64, E-4 
E-65, E-? 
E-66, E-6 

CR-26 

CR-28 

CR-30 

CR-32 

CR-36 
CR-38 

CR-34 

CR-40 

CR-42 
CR-44 
CR-46 
CR-48 
CR- 50 

CR-32 
CR-34 
CR-36 
CR-38 
CR-40 

CR-42 

CR-44 
CR-46 

CR- 50 

CR- 52 

CR-48 

CR- 54 
CR-56 
CR- 58 
CR-60 

CR-62 

CR-8* 
CR-83c 

CR-8* 

CR-8* 

CR -8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 
CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 

CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 
CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

HCP-1 

HCP-1 

HCP -1 

HCP-1 

HCP -1 
HCP -1 
HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCF-1 

HCP -1 

*Although Heater H-CR-8 w i l l  be most important, t h e  other hea ters  02 t h e  
r ad ia to r  w i l l  have a s i g n i f i c a n t  e f f e c t  on t h e  temperatures of t h e  thermo- 
couples l i s t e d  i n  t h i s  Table. . 



A p p r o v e d  by 

* 

c 

TABLE 5F-3 (continued) 

Page 7 of 8 
SCANNER TE HEATER CONTROLLER CONTROL 

LOCATION POIlUT NUMBER IVJMBER NUMBER PANEL 

? 

R i s e r  -16 
1 1  11 

I 1  I I  

11 I t  

11 I 1  

R i s e r  -17 
I I  I I  

11 I 1  

11 I1  

R i s e r - 1 9  
11 11 

I I  ( 1  

11 I I  

R i  s e r  - 20 
I t  11 

11 I1 

11 l l  

11 I I  

I 1  11 

R i s e r  -11 
I1  11 

11 I1  

11 11 

11 11 

1 1  I I  

R i s e r - 1 2  
I 1  11 

E-67, E-7 
E-68, E-8 

E-69, E-9 
E-70, E-10 

E-71, E-11 

E-72, E-12 

E-73, E-13 

E-75, E-15 
E-76 
E-77 
E-78 
E-79 
E-80 
E-81 

E-83 
E-84 
E-85 

E-87, E-27 

E-74, E-14 

E-82 

E-86, E-26 

E-88, E-28 

E-89, E - 2 9  

E-90, E-30 
E-91, E-31 
E-92, E-32 
E-93,  E-33 

CR-64 
CR-66 

CR-68  

CR-70 

CR-72 

CR-76 
CR-78 
CR-80 

CR-74 

CR-102 

CR-104  

CR-106 
CR-108 
CR-110 

CR-112  

CR-114  

CR-116 
CR-118 
CR-120  

CR-2 

CR-4 

CR-6 

CR-8 

CR-10 

CR-12 

CR-14  

CR-16 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-B+k 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8-x 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 
CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

CR-8* 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP-1 

HCP -1 

HCP -1 
HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 
HCP -1 

HCP-1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

HCP -1 

*.Although H e a t e r  H-CR-8 w i l l  be m o s t  i m p o r t a n t ,  t he  o the r  heaters on the  

r a d i a t o r  w i l l  have a s i g n i f i c a n t  e f fec t  on the  t e m p e r a t u r e s  of the  t h e r m o -  
couples l i s t e d  i n  t h i s  Table. 

. 

. 
" 



R i s e r - 1 2  E-94,  E-34 CR-18 CR-8* CK-8* HCP -1 
E-95, E-35 CR-20 CR-8* CR-8* HCP -1 11 I I  

E-96, E-36 CR-22 CR-8* CR-8* KCP -1 1 1  I I  

E-97, E-37 CR-24 CR-8* CR-8* HCP -1 

R i s e r  -1 3 E-98,  E-38 CR-26 CR-8* CR-8* HCP -1 

E-99, E-39 CR-28  CR-8* CR-8* HCP -1 

E-100 Reference CR-8* CR-8* HCP -1 

11 I 1  

11 11 

1 1  I 1  

. 
f 
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TABLE 5F-3 (continued) 
Page 8 of 8 

SCA.NrnH TE HEATER CONTROLLER CONTROL 
.---..--.-LI--c--~I1lI- 

LOCAYION P 01 WTI pJUMBEl3 WMBER NUMBER PANEL 

~~ 

*Although Heater H-CR-8 w i l l  be  most important, t h e  o the r  h e a t e r s  on t h e  

r a d i a t o r  w i l l  have a s i g n i f i c a n t  e f f e c t  on t h e  temperatures of t h e  themo-  

couples l i s t e d  i n  t h i s  Table. 

. . 
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TABLE 5F-4 
THERMOCOUPLES AND HEATERS 

FOR 
HEA!I'UP OF THE COOLAW? SYSTEN F'LOW VEKKJRI 

TR-3400 TE HEATER CONTROLLER CODTROL 
LOCATION POIrn NU&WER NLTMBER NUMBER PlUJEL 

Stem 

Body 

Body 

Stem 

Body 

Body 

Stem 

Body 

Body 
Stem 

Body 

Body 

1 

2 

3 
4 
5 
6 
7 

9 
10 

11 

1 2  

a 

FT-'201A-1A 

FT-201A- 2A 

FT - 2 0 1 ~ -  3~ 

m-201~- 5~ 
E - ~ o ~ A - ~ A  

FT - 201A-4A 

FT- 201B-1A 

FT - ZO1B - 2A 

FT-201B-3A 

FT - 201B-4A 

FT-201B-5A 

FT - 2 0 1 ~ -  5~ 

* 
FT-201A-1 

FT-ZOlA-2 
-% 

FT - 2 0 1 ~ - 3  
FT -201A-4 
* 
FT-201B-1 

IT -201B- 2 
It 

m - 20113 - 3 
M! - 201B -4 

MI-201A-1 

FT -2018- 2 

F T - ~ o ~ A - ~  

FT - 201A-4 

FT - 2 01B -1 
FI' - 201B - 2 

FT - 2 01B -3 
FT - 201B-4 

HCP - 3 
HCP-3 

HCP-3 

HCP-3 

HCP - 3 
HCP - 3 

HCP -3 
HCP - 3 

*The thermocouples loca ted  on the stem are heated by both H-201-13-1 

( con t ro l l e r  no. H-201-13) and t h e  body h e a t e r  neares t  them. 

b 

2 

(. 

. 

c 

(. 



4 

REACTOR VESSEL 
TWEFUWRE . 

THESIMOCOWLE 
NUMBER 500°F 1000°F i 1 READOUT 

TE 

. 

E W E R  
CONTROLLER 

I 

2 0 1 - ~ 9 ~  

2 0 ~ ~ 9 ~  

ZOlAS-ALA 

4 

1 Scanner "A" . Poin t  80 H-201-9 

t Scanner I ~ A ~ I  j Poin t  81 ! H-201-14 
i I 

1 Scanner "A" 1 Poin t  8 2  ! H-201-14 

201-AlOA 

201-B10A 

2 0 1  -ClOA 

201-B11A 

2 0 1  -D11A 

i 201-12 
I 

1 ZOO-SPA 

~ ZOO-APA 

~ 200AS-AlA j 

1200-B8A i 
200-A8A I i 200 -C7B 

I 1 ~ O O - A ~ A  

~ 200-6 

Scanner "B I '  

Scanner "B" 

Scanner "B " 

Scanner "B 

Scanner "B 

Scanner "B ' I  

Scanner "A" - 
Scanner "A" 

Scanner "A" 

Scanner "B I '  

Scanner "B" 

Scanner "B 

Scanner "B" 

Scanner "B 

1 
7 
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TABLE 5 ~ - 6  
FOR HEATUP OF STIORT SECTIOM OF L I ~  106 

5~-26 
9/9/65 

I I -- 

"E 

Recommended Iiecozding Frequency - 1 3ov.r 

. 

0 

t 

! 
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, 
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5G PREPARE DRAIN TANK SYSTENS FOR REACTOR STARTUP 

5 ~ - 1  
8 -13 -6 5 

Before s t a r t i n g  t o  f i l l  t h e  f u e l  o r  coolant  system, t h e  gas valving 

and f reeze  valves i n  t h e  d ra in  tank  systems should be  checked. 

f reeze  valves i n  t h e  f u e l  d ra in  tank t r a n s f e r  l i n e s  w i l l  be deep frozen 

during operation. Nomially FD-1, FD-2, FFT and CDT w i l l  be  maintained 

a t  1000 t o  1200 degrees F, t h e  equal iz ing valves (HCV-544, HCV-545 and 

HCV-546) w i l l  be open, and t h e  vent valves on t h e  tanks (HCV-573, HCV-575 
and HCV-577) w i l l  be closed. 

All 

Details of s t a r t u p  preparat ions are given below: 

Blow S a l t  Out of Transfer Lines as Follows: 1 

NOTE: If t r a n s f e r  l i n e s  are known t o  be f ree  of salt,  proceed t o  s t e p  

5G-2. 

1.1 

1.2 

1 . 3  

1 . 4  

1 . 5  
1.6 

I n i t .  - Date/Time 
Vent FST t o  15.7 p s i a  (PR-608) through 

HCV-692 and l eave  t h e  valve open. - 
Close t h e  following hand valves i n  t h e  f u e l  

processing system: 

V - 6 0 8 ~  

V - 6 0 7 ~  
v-609 

V - 6 1 0 ~  
v -690~  - 

Blank l i n e  111 o r  have a charging can a t tached  
and valved off .  - 
Check t o  see t h a t  t h e  sal t  i n  t h e  t r a n s f e r  
l i n e s  i s  molten and FV-104 , FV-105 

FV-108 
are frozen. - 
Thaw FV-110 and FV-111 _L 

Close PCV-604. - 

FV-106 , FV-107 ,, 
FV-109 , FV-112 

Open V-610~  t o  blow out  l i n e s  110 and 111 

I 

c 

. 



1.7 (continued) 

5G-2 
8 -13 -65 

I n i t .  Date/Time 

by increas ing  PCV-604. 
should be observed t o  determine when l i n e s  

a r e  f r e e  of sa l t .  

PI-604 and PR-608 

- 
1.8 Close V - 6 1 0 ~ .  Increase pressure  on FST 

- - 1/2 p s i  and f reeze  FV-110. 

- and 1 .9  Vent FD-1 , FD-2 - FFT 
FST t o  l e s s  than 1 5  p s i a  by opening 

HCV-577 , and - HCV-573 - HCV-575 

- . Leave these  valves open. - HCV-692 

I F  FUEL HAS BEEN TRANSFERRED PRIOR TO STARTUP PROCEED AS 

FOLLOW: If f l u s h  sal t  has been t r ans fe r r ed ,  use t h e  

a l t e r n a t e  p lan  below. 

1.10 Thaw FV-108 o r  lo9 t o  a l low t h e  salt  t o  be 

blown from t h e  l i n e s  t o  t h e  tank containing 

f u e l  sa l t  ( i . e .  FD-1 or FD-2). 

- 1.11 Close PCV-604. 
1 . 1 2  Open V - 6 1 0 ~  t o  blow out l i n e  108 or 109 

1.13 Close HV-61OB. Increase pressure  on FD-1 

by increas ing  PCV-604. 

o r  FD-2 - 1/2 p s i  and f r eeze  FV-108 or 109. 
Jumpers approved 

(FV-109 or 108). 
1.14 Thaw f reeze  valve t o  o ther  d ra in  tank 

1 .15  Repeat s t e p s  1.11 through 1.14.  
1.16 Thaw FV-107. 

1.17 Open V - 6 1 0 ~  and a d j u s t  PCV-604 
t o  blow out l i n e  107. 

pressure  (PI-576B) should be observed t o  
determine when t h e  l i n e  i s  f r e e  of salt .  

PI-604 and FFT 

- 
1.18 Close V - 6 1 0 ~  and B. Increase  pressure  on 

FFT - 1 / 2  p s i  and f r eeze  FV-107. 

a . 

* 

. 

. 
. 
V 
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I n i t .  Date/Time 
1.19 Pressur ize  through v-610 t o  determine t h a t  

FV's are frozen. 

- 1 . 2 0  Freeze FV-111. 

I F  FLUSH SALT HAS BEEN TRANSFERRED PRIOR TO THE STARTUP, 

USE THE ALTERNATE PROCEDURE GIVEN BELOW: 

1.10 Alternate:  Thaw FV-107 t o  a l low salt  t o  be 
blown from t h e  l i n e s  t o  t h e  f u e l  f l u s h  tank. 

1.11 Alternate  : C l o s e  PCV-604. - 
1 . 1 2  Alternate:  Open V - 6 1 0 ~  and a d j u s t  PCV-604 

t o  blow out l i n e  107. PI-604 and FFC 

pressure  (PR-576B) should be observed t o  

determine when t h e  l i n e  i s  free of sa l t .  

1.13 Alternate:  Close V-610~.  Increase FFT 

pressure  N 1/2 p s i  and f reeze  FV-107. 
Jumpers approved 

1.14 Alternate  : Thaw FV-108. 

1 .15 Alternate:  Close PCV-604. 
1.16 Alternate:  @en V-610~ and ad jus t  PCV-604 

t o  blow out l i n e  108. 
should be observed t o  determine when the  

l i n e  i s  f ree  of sa l t .  

PI-604 and PR-574-B 

1.17 Alternate:  Close V-610~.  Increase  FD-2 

pressure  - 1 / 2  p s i  and freeze FV-108. 
Jumpers approved 

1.18 Alternate:  Thaw FV-109. 
1.19 Alternate:  Close PCV-604. 
1 . 2 0  Alternate:  Open V-610~ t o  ad jus t  PCV-604 

PI-604 and PR-572B t o  blow out l i n e  109. 

should be observed t o  determine when t h e  l i n e  
i s  f ree  of sa l t .  

1 . 2 1  Alternate:  Close V-610A and B. Increase  

pressure  on FD-1 - 1/2 p s i  and f r eeze  FV-109. 

Jumpers approved 
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1 . 2 2  Alternate:  Pressur ize  through l i n e  610 t o  
t e s t  FV's are frozen. 

1 . 2 3  Alternate:  Freeze FV-111. 

Deep f reeze  t h e  t r a n s f e r  f r eeze  valves and l i n e s .  

Switch FV-lC7, 108, 109, 110, 111, 1 1 2  t o  f reeze .  
Turn o f f  a l l  hea te r s  t h a t  are given i n  Tables 1 1 A  

1 t o  4. 
Check t o  see t h a t  I'D-1, FD-2, FFT and CIXF are a t  

1000 t o  1200 degrees F and tbat  t h e  TE's given i n  

Tables 5 C  1, 2, 3 and 4 are being scanned. 

The thermocouples i n  Table 5 G l  monitor por t ions  of 

5G-4 
8-13-65 

I n i t .  Date/Tirne 

t h e  l i n e s  which are f i l l e d  with sal t  during operat ion 

and a l s o  are needed t o  d ra in  t h e  f u e l  or coolant  

systems. 

degrees F a t  any t ine  dv-ring operation. 

t h e  thermocouples are plugged i n t o  t h e  readout 

instrument l i s t e d .  

should be tagged open. 

The f u e l  s torage  tank may be cooled and pu t  i n t o  

deep f reeze  condition. ( i . e . ,  a l l  hea te r s  o f f )  or 
it may be heated. FV-110 and 1 1 2  should be  frozen. 
The l i n e s  between t h e  tank and these  f r eeze  valves 

should be maintained a t  approximately t h e  same 

temperature as t h e  tank. I f  t h e  tank  i s  t o  be 
heated t h e  thermocouples l i s t e d  i n  Table l l A 2  

should be monitored. 

Close o r  check closed helium supply valves HCV-572 

Do not allow these  t o  cool  below 950 

Check t h a t  

The bypass switch on TRA 3500 

- 

- 

f 574 ? 576 2 and 511 . If 
FST i s  not being used,close V - 6 0 8 ~  

. Ind ica t e  condi t ion 
, 6 0 9 ~  - 

- and 6 9 0 ~  - 
To prevent poss ib le  Sack d i f fus ion  of oxygen i n t o  

t h e  salt,  a11 vents  on t h e  tanks should be closed. 

Close HCV-573 2 575 j and 577 . If FST 
i s  not being used, c lose  HCV-692 

. 

. 
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TABLE 5 ~ - 1  
THERMOCOUPLE READOUT FOR DRAIN LINES 

5G-5 
8-13-65 

T E  TE Jack Panel P y r o m e t e r  Panel I n s t r u m e l l t  and 
No. No. No. Po in t  No. 

204-1B 830 207 TR 3500-1 
204-ZB 832 208 TR 3500-2 

834 209 TR 3500-3 204-3B 
ZO4-4B 836 210 TR 3500-4 
204-5B 838 211 TR 3500-5 
204-6B 840 212 TR 3500-6 

927 213 TR 3500-7 
204-8B 842 214 TR 3500-8 
206 - 1 ~  846 215 TR 3500-9 
206-2~ 848 216 TR 3500-10 
206-3~ 850 217 TR 3500-11 
206-4B 852 218 TR 3500-12 
206 - 5~ 854 219 TR 3500-13 
206-6~ 856 220 TR 3500-14 

402 2 2 1  TR 3500-15 
106 - 5~ 420 222 TR 3500-16 

204-BTB 

103 -14B 

FV-105-Ab 274 27 TR 3300-3 
275 28 TR 3300-4 
286 29 TR 3300-5 

FV-105-Bk 
FV-106 -A4 
FV-106 -B4 287 30 TR 3300-6 

FV - 2 04 - A4 713 42 TR 3300-18 
FV- 2 04 -B4 71-4 43 TR 3300-19 

723 44 TR 3300-20 

FV-206-B4 724 45 TR 3300-21 
FV-206-Ah 

. 
* 
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5 H  ROUTINE PFESSURE TEST 

5H-1 
7/29/65 

The f u e l  -system w i l l  be pe r iod ica l ly  t e s t e d  (approximately every 

year )  a t  65 ps ig  and 1200°F and a f t e r  opening any system. 
system w i l l  be t e s t e d  a t  65 ps ig  and 12OO'F. 
signed t o  provide (1) a s t r eng th  t e s t  of the  r e a c t o r  piping and equipment, 

(2)  a rough ind ica t ion  of any leakage from the  r eac to r  piping, and (3) an 

operat ing check of pressure switches which a r e  ac tua ted  during the  course 

of  t he  t e s t .  

The coolant  
The t e s t  procedure i s  de- 

In  order t o  thoroughly tes t  the  hea t  exchanger, t he  f u e l  system w i l l  
be pressur ized  t o  65 ps ig  with the  coolant  system a t  e s s e n t i a l l y  atmos- 
pheric  pressure,  and the  coolant  system w i l l  be pressur ized  t o  65 p s i g  

a f t e r  the  f u e l  system i s  a t  atmospheric pressure .  

FFT w i l l  be connected t o  the f u e l  system during operation, they w i l l  be 
included i n  the  tes t .  The FST w i l l  no t  be included but  w i l l  be t e s t e d  

p r i o r  t o  any chemical processing.  

coolant  system i s  t e s t e d .  

the lube o i l  systems w i l l  be pressur ized .  

offgas  l i n e s  upstream of t he  charcoal  beds, thus i s o l a t i n g  them from the  

t e s t .  

s tar tup. 

Since FD-1, FD-2, and 

The CDT w i l l  be included when the  

To avoid excessive pressure on the  pump sea l s ,  

Valves w i l l  be c losed i n  the  

The f u e l  and coolant  samples w i l l  be t e s t e d  during the  sampler 

Pr ior  t o  s t a r t i n g  the  t e s t ,  the  salt  piping and equipment must be a t  
1200°F, the  r eac to r  and d ra in  c e l l  must be sea l ed  and evacuated t o  12.7 p s i a .  
To prevent t r a n s f e r  of salt,  the  necessary f r eeze  valves w i l l  be frozen, 
and the  gas spaces of the  var ious systems w i l l  be interconnected. 

t e s t  may be run with the  systems empty o r  with coolant  sa l t  i n  the  coolant  

system and f l u s h  sa l t  i n  the  f u e l  system. 

The 

Details of the  procedure a r e  given below: 
1. Check t h a t  a l l  a u x i l i a r y  systems s t a r t u p  operat ions l i s t e d  i n  

Sect ions 4A through 41  have been completed, or the  Operations 

Chief has approved items omitted.  

Operations Ch ie f ' s  approval t o  proceed with system empty o r  

with s a l t  c i r c u l a t i n g .  

B t e  

. 
I .  



5 ~ -  2 
7/29/65 

I n i  t . Ea t e  /Time 

(Main Control Room) 

2. Open the  following valves  t o  equal ize  pres -  
sure  between the  f u e l  and FDT systems. 

HCV-544 , HCV- 545 -J HCV-546 . 
3.  Open HCV-527 t o  equal ize  pressure  between the  

coolant  system and the  CD;7 system. 

4. Close the  following: PCV-517, , 

5 .  Close 3 - 6 0 5 ~  and 605s. Replace pcv-605 with 
HCV- 572 -7 HCV-574 , HCV-576 -. 

a FCV with a t  l e a s t  65 p s i g  capac i ty  and a 

70 p s i g  r e l i e f  valve downstream of  t he  PCV. 

S e t  t he  new regu la to r  a t  40 p s i g  and s t a r t  6. 
regula t ing  through it .  

(Water Room) 

7. Remove cap from l i n e  upstream of PX-508 and 

a t t a c h  a helium cyl inder  with low-pressure 

r egu la to r .  S e t  t he  pressure  a t  zero. 

8. Close the  following t o  prevent helium add i t ion  

t o  t he  coolant  system. 
(Transmit ter  Room) 

V- 5 94A 
v- 595A 
v- 598A 

(Coolant Drain C e l l  ) 
v- 512 

(Main Control Room) 

HCV- 51l.A 
FCV- 512 

(Vent House) 

9. Close HCV-547 and HCV-536 t o  prevent moisture 

. 

i 

from OT-1 or 2 g e t t i n g  i n t o  coolant  system. 

e 



. 
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10. Close the  following: 

v-561 v- 522v 

V- 534A v- 5 35A 
v- 5 1 8 ~  

(Special  Equipment Room) 

V- 524A 
(Main Control Room) 

11. Check t h a t  FV-103 i s  frozen. 

10. Close the  following: 

v-561 v- 522v 

V- 534A v- 5 35A 
v- 5 1 8 ~  

(Special  Equipment Room) 

V- 524A 
(Main Control Room) 

11. Check t h a t  FV-103 i s  frozen. 

If tes t  is t o  be made with sal t  c i r c u l a t i n g  

(See Step 1) it w i l l  be necessary t o  i n s t a l l  

c l i p  l ead  jumpers around the  following poin ts :  

SClC3 t o  SClD3 and SC2E3 t o  SC2F3. Permission 

t o  i n s e r t  jumpers . This w i l l  

prevent emergency dra in  on high pump bowl 

pressure (25 ps ig )  from thawing FV-103. 

Check t h a t  the  following freeze valves are 12. 

5H- 3 
7/29/65 

I n i t .  Date /Time 

deep frozen.  

FV- 107 FV-109 

FV- 108 FV- 110 

FV- 111 

FV-112 

(Diesel  House) 

13. Increase the  back pressure on the  rupture  
d isc  i n  l i n e  508 t o  35 ps ig .  It w i l l  be 

necessary t o  increase the  flow u n t i l  t he  ex- 

cess  flow valve 508 c loses .  

Increase KV-605 t o  65 ps ig .  14 .  
(North E l e c t r i c  Service Area) 

15 .  If the  t e s t  i s  t o  be made with sal t  c i rcu-  

l a t i n g  (See approval a t  s t e p  1) check t h a t  FP 

i s  on and coolant  pump i s  o f f .  

Approval t o  i n s e r t  p r e f i l l  jumper i n  ECC-147. 

. 
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16. Start adding helium to the fuel system at 

maximum rate through Line 519 and the fuel 
bubblers. Set s-36 on Position 2. Open 

V-592, 593, 596, 589, 599, and 600 A and 
Do not allow PI -5OOM to drop below 30 psig. NOTE: 

Throttle HV-519A if necessary. 
than fuel system (within 5 psig), keep the fuel 

system pressure (PRC-522), and the drain tank 

pressures (PH 572, 574, and 576) within 5 psi of 
each other. 

nor FST pressure (PR-608) should increase. 
may be necessary to close V-5lOA to keep OT-2 

from pressurizing. 

17. 

Keep OT-1 less 

Neither coolant pressure ( PR-528) 
It 

Record alarms and control actions that occur 

as indicated in Table 5H-1. 
NOTE: When pressure gets to 45 psig stop pressurizing 

and put a 20 psig back pressure on PT-522. 

will give PR-522 a range of 20-70 psig. 
PR-522 with Caution Tag. 
false signal to all 522 Pressure switches. 

ever action of all switches should have been 

checked in Table 4H-1 before 45 psig is reached. 
Do not check further switch action until back 

pressure is removed. 

18. When pressure reaches 63-65 psig, in all 
systems, close off helium supply. Close 

This 

!Ng 
This will also feed a 

How- 

9 V-519.A , v - 5 9 a  , v - 5 9 9  
V-596A , V-589A , V-599A 9 

and v - 6 0 0 ~  . 
(If necessary to vent v-561 or V - 5 2 2 ~  will 

5H-4 
7/29/65 

Init. Date/Time . 

, 

. 

. 

need to be opened.) - 
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Init. &te/Time 

19. Record time and pressures at 5-min intervals 

as follows: 

Record Discharge pressure of p u p  which is not in 
service. 

20. Data is satisfactory. Shift Supervisor's 

21. 

initials : 

Lower the pressure in the fuel system; set 

valves as follows: 

(Vent House) 

V-561 Tag open 

V-522B Tag open 

(Special Equipment Room) 

V-524A Tag open 

Throttle V-535A to keep OT-1 pressure 5 psig 
less than fuel system. 

?TOTE: Keep pressure on OT-1, fuel system (PR-522), 

and FDT system (PR-572, 574, and 576) within 5 psi 
of each other. 

remove the back pressure from PR-522. 

cause 522 pressure switches to go into alarm 

condition. 

When pressure gets to 45 psig 
This should 

8 . 
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22. 

23 - 

24. 

25 

I n i t .  IBte/Time 
A s  pressure decreases from t h i s  po in t  on, 

record alarms and con t ro l  ac t ions  t h a t  occur 

a s  ind ica ted  i n  Table 5H-1 .  When 20 p s i g  

i s  reached remove jumpers if  they were i n s e r t e d  

i n  s t e p  11. 

When f u e l  system reaches 5 p s i g  s top  vent ing 

f u e l  system. 

nance valves a t  sampler, and lower "1C" 

p ressure  t o  0 ps ig .  

switch i n  con t ro l  room. 

If t h e  tes t  i s  t o  be made w i t h  sa l t  c i r cu -  

l a t i n g  (see approval a t  s t e p  1) t u r n  the  FP 

of f  and s tar t  the  CP. 

Close Valve 560~, star t  p re s su r i z ing  coolant  

system a t  maximum r a t e  through pCV-511, 
FCV-512, and the  coolant  bubblers .  

t o  Pos i t i on  2. 

and B, and V-512. 

Close opera t iona l  and mainte- 

Turn o f f  permissive 

S e t  S-39 

Open V-594, V-595, and ~ -598A 

NOTE: Do not  a l low PI-5OOM t o  drop below 30 ps ig .  

Thro t t l e  FCV-512 and HCV-511B if necessary.  Keep 

OT-2 pressure, coolant  system pressure  (mc-528),  
and the  coolant  d ra in  tank pressure (PR-511D) 

within 5 p s i  of  each o the r .  

26. Record alarms and con t ro l  a c t i o n s  that  occur 
as ind ica t ed  i n  Table 5H-2. 

When coolant  system pressure g e t s  t o  30 psig,  

HCV-511 w i l l  c lose  due t o  a c t i o n  of PSS-5llDl. 
Af t e r  t h i s  a c t i o n  has been v e r i f i e d ,  have 

instrument mechanic increase s e t t i n g  on t h i s  

pressure  switch.  

Continue adding helium u n t i l  p ressure  

reaches approximately 40 ps ig .  

27. 

This w i l l  reopen HCV-511.  

. 



. 

. 

Approved b m 5H-7 
7 /2 9/ 65 

Init. Date/Time 

28. When 40 psig is reached, FCV-512 should close. 
At this point stop adding pressure and put a 

back pressure of 30 psig on PT-528. 
will give PR-528 a range of 30-80 psig and 

This 

allow the system pressure 'GO be monitered all 

the way to 65 psig. Attach caution tag to 

PR-528. Note that all 528 pressure switches 
will see a false signal and no actions need 

be recorded until the back pressure is re- 

moved from PT-528. Instrument mechanic may 

need to continue increasing set point on 

PSS-511D1 to allow flow through HCV-511. 
When coolant system pressure reaches 65 psig, 29. 
close off helium supply. Close pCV-511 , 
FCV-512 , V-512 , V-594A , 
v- 5 95A , V-598A ' 

(Do not overpressurize due to heatup of 

helium. 

Record PR-528 at 5-min intervals for 
15 minutes. 

If necessary to vent, use v - ~ ~ o B . )  
30. 

Clock 
Time Interval 

3 
PI-751 Initials 
or PR- 528 

Start 

5 min 

10 min 

* 
Record discharge pressure of pump which is not 
in service. 

31. Data is satisfactory. Shift supervisor's initials. 



(Vent House) 

32 - 

33 

34. 

35 

36 
37 * 

38 * 

39 

40. 

5 ~ - 8  
7/29/65 

I n i t .  Date/Time 

S t a r t  lowering the  coolant  system pressures  

'by opening V - 5 6 0 ~  (Tag open).  

on OT-2, coolant  system (PR-528) and CDT 

(PR-5llD) within 5 p s i g  of each o the r .  

Thro t t l e  through V-535A t o  lower OT-2 

pres  sure .  

AS coolant  system pressure i s  lowered, lower 

the  s e t t i n g  on FSS-5llDl u n t i l  40 p s i g  i s  
reached. Reset t he  pressure  switch a t  40 

p s i g  by a l t e r n a t e l y  r a i s i n g  and lowering the 

pressure  i n  the  coolant  system u n t i l  a 

40 p s i g  s e t t i n g  i s  obtained. 

When pressure  g e t s  t o  40 psig,  remove back 

pressure  from PT-528. 

Record alarms and con t ro l  ac t ions  which occur 

as ind ica t ed  i n  Table 5H-2 u n t i l  5 p s ig  i s  
reached. 

S t a r t  CP and remove jumper i n  ECC-147. 
Lower s e t p o i n t  on EV-605 t o  40 p s i g  a s  i nd i -  

ca t ed  by PI-5OOM. 

Remove helium cyl inder  from PA-508 and r e i n -  
s t a l l  PX-508. 

before  r e i n s t a l l i n g . )  

Replace FCV-605 with o r i g i n a l  X V  and put  

spare  p a r t s  i n  spare  p a r t s  cab ine t .  
Open bubbler valves,  A and B. 

Keep pressure  

(Check PX-508 and XA-4028-6 

9 v-589 , v-593 , v-598 

v-595 J v-600 J v-596 
V-592 V-594 , V-599 7 

. 

(I 

. 
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7/29/65 
Init. Date/Time 

41. Check t h a t  V-534A and V-535A have been 

opened. 

Reset pressures and flows i n  a l l  systems t o  

values which are compatible t o  the  present  

42. 

s i t u a t i o n .  

. 

I 

. 



Table 5 H . l  PJEL SYSTEM ANNUNCIATIONS AND CONTROL ACTIONS 

CAUSE CIRCUIT ACTION AN3 AFFECTED CIRCUIT 
INDICATION OR OPERATOR CHECK €DIN+ 

PRESSURF INCREASING PRESSURE DECREASING 

Fuel Pump >2 psig 
Overflow Tank >2 psig 
FD 1 >5 w i g  
FD 2 >5 w i g  

FFT >5 psig 
FDT 1 >3O psig 

FD 2 >3O psig 

FFT >3O psig 

Fuel pump >40 
H i  Press RDL508 
Hi-Lo Fuel Fump Press. 
Hi-Lo OT-1 Press. 
H i  FD 1 Press 
H i  FD 2 Press 
H i  FFF Press. 

Cover Gas Pressure 
Lo He Treated Pressure 
H i  Lo He Pressure 
FP 2 5  psig 

20 
21 

89 
90 

91 
109 

110 

131 

129 
AOB3 
m 8  
MB 10 

MB 11 
MB 11 
MB 11 
MB 11 
AB- 3 
AB- 3 

Open HCV 544, 545, 546. 
Circuit  131, 132, 133, 127, 115, and 116 
Closes HCV 572, FV lo9 permissive off, Circuit  115, A-720 
Close 2 of 3 HCV 574, FV 108 permissive off 

Circuit  115, A 709 
close 2 of 3 Fv 107 permissive off, Circuit  115, A-698 
Close HCV 572, Open HCV 573, 

Close HCV 574. Open HCV 575 

Close HCV 576. open HCV 577 

Close FCV 516. Circuit  129 
XA4028-6 - 10 p s i  Common on MB-2 XA-4001-1 Alarm 

XA-4006-5 .-. 1 - 10 p s i  Alarm 

Xn-4008-4 - 5 - 15 p s i  Alarm 
XA 4009-2 25 psig Alarm 

XA 4009-1 25 psig Alarm 

XA 4009-3 25 psig Alarm 

XA 4009-6 
XA 4028-4 (100 ps jg)  Alarm 
XA 4028-5 (PA 5001,) (30 - 41 w i g )  Alarm 

Close PCV 517, HCV 572, 574, 576 

Circuit  115, 117 

Circuit  115, 118 

Circuit  115, 119 

Common - from A m .  Bd. 3 XA 4028 Alarm 

22 & 23 Cause Emergency Drain, opens HCV 533 Al 

In  Circuit  20 l i gh t  on Jumper Board off - 
In  Circuit  21 l i gh t  on Jumper Board off - 
In Circ. 115 l i gh t  FD 1 Press. Light off- 
In Circ. ll5 l i gh t  FD 2 Press. Light off- Light on 

Light on 
Light on 
Light on 

I n  Circ. ll5 l i gh t  F'FT Press. Light off - Light on 
Light on In  Circ. 117 FD1 Press. l i gh t  off 

I n  Circ. ll5 FD1 Press. l i g h t  off 
Light on I n  Circ. 118 FD 2 Press. l i gh t  off 

In  Circ. 115  FD 2 Press. l i gh t  off Light on 

In  Circ. 119 FFT Press. l i gh t  off Light on 
Light on In Circ. 115 FFT Press. l i gh t  off 

In Circ. 129 He 
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  
Audio and l i gh t  

Press. l i g h t  off 

on 
on high 
on high 
on High 
on high 
on high 
on high 
on 
on high 

Light on 
Ann. c lear  __ 
Alarm l o  

Alarm l o  

Ann. Clear- 
Ann. Clear- 
Ann. Clear __ 
Ann. Clear __ 

Tn c i r cu i t s  22 & 23 l i gh t  on, Ann. Clear ___ 
jumper board off 

Where possible, record pressure a t  which action occurs 

Sampler Common 
E - 1 C - E  35 psis 

Increasing 

A L A N  

Decreasing 

CLEAR 

CLEAR ___ pas-1c-3 Press i n  >% (&P = 1 psig) ALARM 

4 -  . . * 
? . 
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Table 5H.2 COOLANT SYSTEM ANNUNCIATOR AND CONTROL ACTION 

OPERAWR CHECI? 
CAUSE CIRCUIT CONTROL ACTION 

PFESSUFE INCREASING PRESSURE DECREASING 

CDT >3O p s i g  107 Open HCV 547 I n  C i r c u i t  121, CDT Press. l i g h t  off __ I n  C i r c u i t  121  CDT P r e s s .  l i g h t  on 

I n  C i r c u i t  126 CDT P r e s s .  l i g h t  on  Close HCV 511 I n  C i r c u i t  126 CDT P r e s s .  l i g h t  off __ 
CP >40 p s i g  128 Close FCV 512 I n  C i r c u i t  128 He Supply l i g h t  off __ I n  C i r c u i t  128 He Supply Light  on 

FCV 512 close& FCV may open, ope ra to r  should c l o s e  - 
CP Hi-Lo Press. XA 4005-2 H i  alarm 10 p s i  Annunciation 

Ann. Lo alarm 2 p s i  Annunciation 

M B 6  
CDT-Hi P re s s  XA 4004-6 H i  alarm 25 p s i  Annunciation 

Lo alarm 1 p s i  No annunc ia t ion  

Ann. M B 5  

When p o s s i b l e  r eco rd  p res su re  a t  which a c t i o n  occur s .  
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When the coolant system temperatures reach 1000 to llOO°F, it will 

be filled with salt, the freeze valves w i l l  be frozen, and circulation 

of coolant salt will be started. 

temperatures reach 1150 to 1200 F and the graphite temperatures are 
above llOO°F, the fuel system will be filled with either flush salt or 

fuel salt depending on condition of the system. It is estimated that 

heatup should take about 36 hours which is sufficient time to heat up 
the graphite. 

top graphite temperature and tierefore could be a good indication of 

graphite heatu? rate. Iiowever, the installed themocouples will probably 

be affected more by the heater temperatures than by the gas temperature 

in the system. 

W e n  the fuel and coolant system 
0 

The outlet gas temperature is esser;tially the same as the 

After the fuel system has been filled with flush salt, FV-103 will 

be frozen, the reactor access nozzle freeze joint will be established, 

and the fuel pump will be started. The flush salt will be circulated 

for at least two hours and sampled prior to draining to the fuel flush 

tank. 

The fuel system will then be filled with fuel salt. The filling 

will be done with all three control rods withdrawn to the prefill 

elevation. 

time delay between steps for neutron multiplication to be determined. 

If' criticality appears feasible, filling will be discontinued. 

The reactor will be filled in several steps, with sufficient 

W e n  the proper level is reached in the pump bowl, FV-103 will be 

frozen and the fuel pump started. 
Details of the operations are given below: 

1 FILLING THE COOLAJYT SYSTEM 

(Main Control Room) 

Init. Date/Time - -- 
1.1 When coolant system temperatures are above 

1000°F, stop the coolant pump. 

1.2 Check that the coolant drairz tank salt 
0 

temperatures are between 1100 and 1200 F. 

. 
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I n i t .  Date/Time 

1 .3  Adjust t h e  CDT w t .  alarm t o  annunciate when 
1500 l b  of salt  have been t r a n s f e r r e d  t o  t h e  

coolant  sys t e x .  

NOTE: 
1 .4  and 1 . 5  i n  prepara t ion  for adding f l u s h  salt  t o  t h e  
f u e l  system. 

(Heater Control Panel )  

Step 2 . 1  can be done simultaneously with Steps 

1 . 4  With FV-204 and 206 i n  t h e  f r eeze  pos i t ion ,  

h e a t  up t h e  shoulders t o  approximate operat ing 

temperatures with hea te r  s e t t i n g s  as l i s t e d  

i n  t h e  bui ld ing  log .  

t r o l l e d  by FV 204-1 and FV 204-1A on HCP-2, 

FV 206-1 and FV 2 0 6 - 1 ~  on HCP-3. 
of TE FV 204-A4 and FV 204-B4 are recorded on 

TRA 3300-18 and 19. 
and FV 206-B4 are recorded on TRA 3300-20 and 

21 .  

Idhen FV-204 and 206 shoulder temperatures 

have been adjusted,  plug TE FV 204-gB i n t o  

Scanner c, Poin t  95. 
Put  coolant  pump bubbler l e v e l  instrument i n  
se rv i ce  as f o l l o w s :  

The h e a t e r s  are con- 

Temperatures 

Temperatures of TE FV 206-A4 

1 .5  

1.6 

(Main Control Room) 

1.6.1 S e t  s e l e c t o r  switch (S-39) on Pos i t i on  
2 which i s  "Record LT-598, Bubbler No. 1, 

and No. 2 on." 

(Transmitter Room) 

1 .6 .2  Check t h a t  t e s t  switch (S-40) i s  i n  

t h e  pos i t i on .  

1.6.3 Open t h e  following: 

V-594A 
v-595-4 
V-598A 

. 
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1.6.4 Adjust V-594B, V-595B, 

. 

nd V-598B 
t h a t  t h e  following read 25 ps ig .  

FI-594 

FI-595 

FI-598 
1 .7  Record CDT weight: on salt inventory and 

t r a n s f e r  da te  shee t  Table 12B-5. Attach 

shee t  t o  t h i s  procedure and i d e n t i f y  da t a  

p e r  s t e p  number of t h i s  procedure. 

S e t  FCV-512 on au to  a t  0.6 l / m .  
Thaw FV-204 and FV-206 and a d j u s t  FV hea te r s  

t o  con t ro l  TE 204-A4, 204-B4, 206-A4, and 

206-B4 a t  1200 t o  1225'F. 

(Main Control Room) 

1.8 
1.9 

1.10 S,et valves as follows : 

Equalizer HCV-527 c losed 

CDT vent  HCV-547 c losed 

CP vent  HCV-536 open 

CDT supply HCV-51lA c losed 

S e t  PIC-51lC on au to  a t  27 p s i g  . 
1.11 Stop t h e  coolant  pump (CP). 

I n i t .  Date/Time 

0 

1 . 1 2  Adjust HIC-511B t o  approximately 50% and open 

HCV-511A t o  begin f i l l i n g  coolant  system. 

Note coolant  system c a l i b r a t i o n  and do not 
s top  f i l l  a t  FF-200 o r  FF-201 (reasons of t h e r -  
m a l  stress). 

1.13 As system i s  f i l l e d ,  record WRCDT when t h e  

and upper tank probe l i g h t  goes of f  

when lower probe l i g h t  goes off  

1 .14 Note time when salt  f i l l s  FF-ZOO. This will 

be a f t e r  approximately 1500 lbs .  of salt  have 
been t r ans fe r r ed .  Reset CDT w t .  alarm 

t o  annunciate when 4800 l b s .  have been t r a n s -  

f e r r e d  t o  t h e  coolant  system. 
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I n i t .  Date/Time 

NOTE: 
t r a n s f e r  of t h e  followiz?g amounts of coolant  sa l t  

(approximate) (See eoolaxt system c a l i b r a t l o n .  ) Kx - 1200 lbs ,  CR - 4500 l b s  en ter ing  CP a t  - 4700 l b s ,  

CP f u l l  a t  - 5300 l b s .  

The following components w i l l  be f i l l e d  a f t e r  

1.15 The desired operat ing l e v e l  i n  t h e  coolant  

To compensate pump i s  58% k 2% a t  1060~~. 
f o r  l e v e l  changes caused by t rapped gas, 

f i l l i n g  of purnp i n t e r n a l s  and temperature 

changes, es t imate  t h e  i n i t i a l  f i l l  l e v e l  

as fol lows:  

vs sa l t  temperature i n  c a l i b r a t i o n  note book.) 

1.15.1 Desired operat ing l e v e l  a t  

(See a l s o  coolant  pump l e v e l s  

1060'~. +58% 
1.15.2 Coolant system trapped gas 

pocket (Consider i f  not previously 

swept out .  ) . + 9% 
1.15.3 F i l l i n g  i n t e r n a l s  of  CP. + 4% 
1.15.4 Change i n  l e v e l  due t o  

d i f f e rence  between average salt 
temperature and 1060'~ equals  

0.07 x bverage salt  temperature 

(OF) - 1060'~) & %  - 
1.15.5 Desired f i l l  l eve l ,  CP of f  

( T o t a l  of items above. Note 

c-orrect s ign  on i tem 1.15.4.) - % -  
NOTE: 

from Scanner B . )  must be between - 1000 and - 1140°F. Average sal t  temperature af ter  f i l l  (Estimate - -- 

1.16 

1.17 

When des i r ed  l e v e l  i n  coolant  pump i s  approached, 

c lose  HCV-51l.A. 

up of l e v e l  of from 4% t o  6% on LR-595 after 

HCV-511A i s  closed. 

Record t 5 e  followirzg when des i r ed  l e v e l  i s  

Note t h a t  t h e r e  may be coas t  

. 

a 
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1.17 (continued) 
reached : 

- PR-511 

PR-528 

LR-595 
- 

- WR CDT 

1.18 Freeze FV-204 and FV-206 and record LR-595 

1.19 Test FV's by venting CDT about 1 psi. Open 
HCV-547 momentarily while observing LR-595. 
If level drops below minimum start level, 
readjust level and refreeze. 

1.20 After allowing - 1 hour for temperatures 
to reach equilibrium, check the thaw time 

of FV-204 and 206 as follows or obtain the 
operations chief permission to omit the 

test 

1.20.1 Record the following temperatures 

Init. Date/Time 

- TE FV 206-1~ 

TE FV 206-2~ 
TE FV 206-3~ 

- TE FV 204-1B 
TE FV 204-ZB 
TE FV 204-3B 

TE FV ZO4-A4 

TE FV 204-B4 

- - 
- - 
- TE FV 206-A4 - 
-- TE FV 206-B4 - 

1 . 2 0 . 2  Record air loading to HCV-906 

and to HCV-907 - (TIC 906-AZ) 

(TIC 907474 * 

1.20.3 Simultaneously turn off heaters 

FV-204-1, ZOb-lA, 206-1, and 206-1~ and 

switch FV-204 and 206 to thaw. 

time 

Record 

1.20.4 Note time when the freeze valves thaw. 

- FV-204 FV-206 

NOTE: The CP level will decrease when the first FV thaws. 
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I n i  t . Date/Time 

Temperatures will be used t o  determine when t h e  o ther  

FV thaws. 
1.20.5 I f  thzw tine of e i t h e r  valve i s  longer  

than  15  ninutes ,  refreeze,  a d j u s t  FV terr?- 

pe ra tu re s  and r e t e s t .  

of hea t e r  s e t t i n g s  are added t o  bui ld ing  

See t h a t  new valves  

l o g  e 

1.20.6 R e f i l l  and r e f r eeze  p e r  skeps 1.15 t o  

1 ~ 9 .  
1 . 2 1  Close HCV-536 and a d j u s t  coolant  pump p res -  

su re  (PR-528) t o  5 ps ig .  Becord LR-595 

1 .22  To l e s s e n  thermal s t r e s s e s  i n  FF-ZOO and 

201, w a i t  u n t i l  3 hours after Step 1.14 
before  s t a r t i n g  CP. 
pump motor speed, amps, and w a t t s ,  as wel l  

as coolant  salt flow meter FR-201 and loop 

While observing t h e  

temperatures; start coolant  pump ( CP) . 
1 . 2 3  Check t h e  CP l e v e l  with salt  c i r c u l a t i n g  t o  

see t h a t  it i s  wi th in  l i m i t s  of Step 1.15. 

The ca l cu la t ed  Level a t  1060~~ &odd be 

between 56 and 60.5% level. a t  1060 F = 

LR-595 - .O7 (T - 1060~~) where; LR-595 
i s  present  l e v e l  i n  $I, T i s  p resen t  

0 

temperature of coolant  salt .  
i n  above l i m i t s ,  r e f i l l  as follows: 

1 . 2 3 . 1  Open HC7-536 CP vent .  

1.23.2 

I f  not  with- 

Cneck ena t  t h e  A€' (PR-511-PRC-528) 

i s  less than  a t  Step 1.17. 
s l i g h t l y  t3rough HCV-547. ) Record: 

(Vent CDT 

PR-511 
- PRC - 5 28 

1.23.3 While observing pump bowl l e v e l  and 

CDT w t . ,  thaw FV-206. 

I . 

. 
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1.23.4 Estimate new f i l l  l e v e l  according 

t o  information i n  Step 1.15 except t h a t  

1 .15.2 i s  disregarded.  F i l l  l e v e l  should 

I n i t .  Date/Time 

be % *  

1.23 -5 Readjust l e v e l  by t h r o t t l i n g  HCV-511B 
and opening HCV-511A t o  r e f i l l  t o  above 

l e v e l .  Close HCV-511A 

1.23.6 Record t h e  following: 

PR- 511 

PRC-528 - 
LR-595 

- WR-CETC 

1.23.7 Refreeze FV-206 and record LR-595 , 

1.23.8 
-- 

Test  t h e  FV's by vent ing t h e  CDT 

and observing LR-595. 
1.23.9 Close HCV-536 and a d j u s t  t h e  coolant  

pump pressure  (PRC-528) t o  5 ps ig .  

LJ3-595 

Record 

1.23.10 While observing t h e  pump motor speed 

(SICPG) amps (EiICPD) and watts (EwICPD) 

as wel l  as t h e  coolant  salt flow (FE-201) 

and t h e  loop temperatures;  s tar t  t h e  
coolant  pump. Recheck t h e  CP l e v e l .  It 

should be between 56 and 60.5% a t  1 0 6 0 ~ ~ .  
Level a t  1060' = LR-595 - .07 (T - 1060°F) 

where: LR-595 = presen t  l e v e l  i n  %, T 

= presen t  temperature of coolant  sa l t .  
1 . 2 4  When t h e  l e v e l  i s  wi th in  l i m i t s  with t h e  pump 

running, vent  t h e  CDT through HCV-547 t o  5 
p s i g  . 

1 . 2 5  Close HCV-547 and open HCV-527 t o  connect t h e  

CDT t o  t h e  coolant  system. With t h i s  arrange- 

ment, thawing FV-204 and 206 i s  a l l  t h a t  i s  

necessary t o  d r a i n  t h e  coolant  system. 
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1 ..26 Record t h e  following : 

LR-595 
WRCIYT 

(Transmit ter  Room) 

V . 

I n i t .  Date/Time 

1 . 2 7  

1 . 2 8  

1.29 

Record CDT inventory on salt inventory and 

t r a n s f e r  da t a  shee t  Table l2B-5  a t tached .  
If necessary, a d j u s t  t h e  hea te r s  t o  maintain 

1175 F i n  t h e  coolant  system. 

hea te r  c a l i b r a t i o n  curves as a guide, a d j u s t  

each h e a t e r  by approximately t h e  same % 
change i n  cu r ren t  t o  avoid overheating any 

one hea te r .  

Within one hour after s t a r t i n g  t h e  CP, sample 

t h e  coolant  salt  according t o  Procedure 

6 ~ 3  and e n t e r  i n t o  salt sample log .  

0 Using t h e  

2 FILL FUEL SYSTEM WITH FLUSH SALT 
2 . 1  S e t  FV-104 i n  t h e  f reeze  pos i t ion ,  set  H I C  908-AZ 

a t  - 5 (Check bui ld ing  log . ) ,  and h e a t  up t h e  

shoulders t o  approximate operat ing temperature 

with h t r  s e t t i n g s  as l i s t e d  on t h e  bui ld ing  

log .  
FV-104-1A on HCP-9. 

and TE FV 104-Bk are recorded on TRA 3300-1 
and 2.  

The hea te r s  a r e  con t ro l l ed  by FV-104-1, 
Temperatures of TE FV 104-A4 

- 
2.2 S e t  valves as follows: 

FFT Vent HCV-577 c losed 

FFT Eq. HCV-546 open 

FF Vent HCV-533 open 

FFT supply HCV-576 c losed - 
FDI Eq. HCV-544* open 

FD2 Eq. HCV-545* open 

Set PIC-517A on au to  a t  2 1 p s i g .  - 
++These can be l e f t  c losed i f  condi t ions i n  

. 

I 

t h e  tanks s o  d i c t a t e .  
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I n i t .  Date/Time 
2.3 When t h e  graphi te  temperatures are estimated 

t o  be above llOO°F and a l l  o ther  f u e l  system 
temperatures are above 1150 0 F, switch d ra in  

tank se l ec t ed  t o  FFT, start  thawing FV-103 
and FV-104, and prepare f o r  f i l l i n g  t h e  f u e l  

system with f l u s h  salt.  

Check t h a t  a l l  t h e  neutron instruments are i n  
se rv i ce  and t h a t  BF, chamber confidence contact  

i n  c i r c u i t  174 has been s a t i s f i e d .  

BF, and o ther  neutron instruments during t h e  

f i l l .  

2.4 

Observe 

2 .5  Check t h a t  a l l  t h r e e  cont ro l  rods are a t  24 

. 

c 

-- -- inches.  

Check t h a t  t h e  FFT temperatures are a l l  above 2.6 
1150'F. 

2.7 Check t h a t  FV-105, 106, 107, 108, 109, 110, 
111, and 1 1 2  are deep frozen.  This i s  t o  

prevent inadver tan t  transfer between tanks 

o r  mixing of t h e  f u e l  and f lu sh  salt through 

t h e  fill l i n e s .  

Se t  t h e  FFT weight alarm t o  annunciate when - 9000 l b s d  have been t r a n s f e r r e d  t o  t h e  f u e l  

system. 

2.8 

2.9 Put  f u e l  pump bubblers l e v e l  instruments i n  

se rv i ce  as fol lows:  

2.9.1 Set t h e  s e l e c t o r  switch (s-36) on 
Pos i t i on  2 which i s  "Record LT-596 - 

. 

. 

Bubbler No. 1 and No. 2 on. 

(Transmit ter  Room) 

2.9.2 Check t h a t  t e s t  switch (S-37) i s  i n  
t h e  " O f f "  pos i t i on .  

2.9.3 Open t h e  following: 
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I n i t .  Date/Time 

2.9.3 (continued) 

V-592A 
V-593A 
V- 5 96A 

2.9.4 Adjust V-592B, V-593B, and V-596B 
s o  t h a t  t h e  following read 25 ps ig :  

FI-592 

FI-593 

FI-596 
2.10 Put t h e  overflow tank bubbler l e v e l  i n s t r u -  

ment i n  se-vice as follows : 

2.10.1 Check t h a t  t h e  t es t  switch (S-38) i s  

i n  t h e  "Off" pos i t i on .  

2.10.2 Open t h e  following: 

V-589A 
v- 59911. 
V - 6 0 0 ~  - 

2.10.3 Adjust V-589B, V-599B and v-600 s o  t ha t  

t h e  following read 25 p i g :  

FI-589A 

FI  - 5 99A 
FI - 6 0 0 ~  

2.10.4 Check t h a t  t h e  OFT i s  empty as i n d i -  

ca ted  by LI-589 and LI-600. 

(Main Control Room) 

2 . 1 1  When FV-104 i s  thawed, push operate  mode but ton.  

Light w i l l  s tay on. 

t r o l  temperatures t o  - 1200'F. 

Adjust FV hea te r s  t o  con- 

2.12 Take a complete salt inventory (Check l i s t  
U B 5 .  ) at tached.  

2.13 When ready t o  begin f i l l ,  s top  FP, c lose  

HCV-546, and open HCV-576. 

I . 

, 

k 

. 

. 

4 

.) 

. 
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NOTE: If a f r eeze  j o i n t  i s  n o t  a l ready e s t ab l i shed  on 
t h e  r eac to r  nee& it w i l l  be necessary t o  do s o  during 

t h e  f i l l i n g  with f l u s h  salt. To e s t a b l i s h  a f r eeze  

j o i n t ,  cooling a i r  should be txrned o f f  a t  t h i s  time. 

Mith s h i f t  supe rv i so r ' s  permission, c lose  t h e  following. 

These should be l e f t  open if a f r eeze  j o i n t  has a l ready 

been es tab l i shed .  

(Transmit ter  Room) 

HE-961 i n s i d e  2" sample access (a i r  
c loses )  

HIC-962 outs ide  RAN (a i r  c loses )  

HIC-963 - i n s i d e  RAN (air  c loses )  

(Main Control Room) 
2.14 A s  t h e  system i s  f i l l e d ,  record WR-FFT when 

I n i t .  Date/Time 

t h e  upper f l u s h  tank probe l i g h t  goes off  - 
and when t h e  lower l i g h t  goes off  

NOTE: FE-517 w i l l  l i m i t  t h e  flow t o  l e s s  than  22 sc fh  

with a 40 p s i  p ressure  drop. F i l l i n g  of t h e  f u e l  sys-  

t e m  w i l l  t ake  approximately 3 1 / 2  hours. 

on piping and vesse ls  may be he lp fu l  i n  following the  

f i l l .  Do not o v e r f i l l  t h e  f u e l  pump. The f u e l  d ra in  

tanks,  f u e l  f l u s h  tank, and f u e l  s torage  tank weights 

should be observed t o  assure  t ha t  sa l t  i s  not flowing 
t o  them. The f i s s i o n  count r a t e  should be observed t o  
be sure  t h a t  f u e l  w a s  not inadver tan t ly  mixed w i t h  t h e  

f l u s h  salt.  

and TER-35 should not exceed 400°F. 
t e m  c a l i b r a t i o n  curves t o  determine t h e  pressure  d i f f e r -  

e n t i a l  and/or weight of salt  necessary t o  f i l l  t o  var ious 

e leva t ions .  

f r e e z e  f langes .  

Thermocouples 

The r eac to r  neck f lange  temperatures TER-34 
Refer t o  f u e l  sys-  

Do not s top  f i l l  while sa l t  i s  midway i n  

2.15 Determine t h e  des i r ed  FP f i l l  l e v e l  f o r  nor- 
Refer m a l  operat ion a t  59% k 3% as follows: 
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I n i t .  
2 . l 5  (continued) 

t o  t h e  graph of " fue l  system f i l l  l e v e l "  

i n  t h e  c a l i b r a t i o n  curve notebook. 

t h e  average sal t  temperature i n  t h e  f u e l  
system from Scanner A F. Accordicg 

t o  t h e  graph t 5 e  des i red  f i l l  l e v e l  i s  

a t u r e  should be between ll-50°F and l225'F. 

Estimate 

0 

%. Note t h a t  t h e  f i l l  salt temper- 

2.16 As  soon as LR-593 ind ica t e s  sa l t  has reached 

FP bowl, t u r n  on cooling a i r  t o  FP shroud. 

Adjust HIC-903A (TR) f o r  20 SCm cooling 

a i r  as indica ted  on FI-903. 

2.17 Note time t h a t  FF-101 i s  f i l l e d ;  i e  when 

l e v e l  i n  FP reaches - 50% on LR-593. 
2.18 Before des i red  l e v e l  i s  reached, c lose  

w . 
51-12 

10/4/65 

HCV-576 - Allow f o r  coas t  up of - 
5% on LR-593 after HCV-576 i s  closed.  

NOTE: 
flow tank, r e f e r  t o  Sect ion 91. 

2.19 Record t h e  following: 

If salt inadver tan t ly  overflows i n t o  t h e  over- 

(Main Control Room) 
PR-576A 
PRC-522 

LR-593 
WR-FFT 

(Auxillary Control Room) 

LI-599 
LI -600 

2.20 Freeze FV-io3 and record LR-593 - 
2 . 2 1  T e s t  t h e  f r eeze  valve by vent ing FFT s l i g h t l y .  

Open HCV-577 momentarily while observing 

LR-593. I f  the  l e v e l  drops too  f a r  according 

D a t  e/Time 

. 

. 

t o  f i l l  l e v e l  graph, r ead jus t  l e v e l  and re- 
f r eeze .  

c 
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I n i t .  Date/Time 
2.22 If a f reeze  j o i n t  i s  t o  be e s t ab l i shed  i n  t h e  

r eac to r  neck, proceed as follows; i f  not, 

proceed t o  Step 2.24, 
2 . 2 2 . 1  S e t  PRC-522 a t  15 ps ig .  

2.22.2 Close HRC-533 and HCV-577. 

2.22.3 Open HCV-544, 545 and 546. 
2.22.4 If t h e  equi l ibr ium pressure  i s  less 

than  10 p i g ,  repressur ize  using PRC-522 

o r  through l i n e  519. Set PRC-522 a t  t h e  
f i n a l  p ressure  (510 p s i g )  and record 

PRC-522 - 
2.22.5 Open t h e  following valves  and e s t a b l i s h  

Sreeze joints. (This will t ake  a t  l e a s t  

30 minutes.) 

PICV-962 - 
- HCV-963 - HCV-961 

(Main Control Room) 
2.22.6 When frozen record t h e  following t e m -  

pe ra t c re s  : 

- TE R-44B - TE R-7A 
TE R-8A 
TE R-9 
TE R-10 
TE R-33 
TE R-34 

- TE R-45~ - 
- TE R-46~ - 

TE R-47 - 
- TE R-4ZA 

TE R-43A 
- 

- - 
2.22.7 Reduce t h e  pressure  (PRC-522A) t o  5 

p s i g  using PCV-522. Set on au to  a t  5 
p s i g  . 

2.23 When t h e  f u e l  punp pressure  (PRC-522A) 

- reaches 5 psig,  record LR-593 
2.24 If a f r eeze  j o i x t  does not need t o  be 

establ ished,  proceed as follows . S h i f t  

supe rv i so r ' s  permission 



V 

- I n i t .  Date/Time 

2 .24 .1  Vent FFT through HCV-577 t o  a p res -  

sure  such t h a t  when HCV-544, 545, and 

546 a r e  opened, t h e  equi l ibr ium p res -  

sure  w i l l  be - 5 ps ig .  
2.24.2 Close EC7-553 and 577. 
2.24.3 Set PRC-522 a t  5 ps ig .  

2.24.4 Open HCV-544, 545 and 546. 
2.25 Wait a t  l e a s t  3 hours a f t e r  FF-101 w a s  

f i l l e d  with salt. 
end . 

Step 2.17 start 

2.26 Fully i n s e r t  a l l  t h r e e  con t ro l  rods. - 
2.27 While observing t h e  pump motor speed 

(SI-€%’E), amps (EiI-WE), and w a t t s  
(EM-FPE) as w e l l  as loop temperatures; 

start t h e  f u e l  pump. - 
NOTE: It i s  des i r ab le  t o  s tar t  t5e pump as soon as 
poss ib l e  t o  avoid f reez ing  salt  i n  a co ld  spot .  

( n e c t r i c  Service Area) 

2.28 Purge s a l t  from l i n e  103 as follows: 

2.28.1 Check V-519A closed _I 

2.28.2 Push and hold i n  HS-519-A1 - 
2.28.3 Observe PI-519 - ( w i l l  be sub- 

atmospheric i f  DT has been vented) .  

2.28.4 Thro t t l e  open V-519Ato introduce 

s m a l l  amount of helium i n t o  l i n e  519. 
Close t o  observe pressure  on PI-519 

- 
2.28.5 Repeat s m a l l  addi t ions  of helium and 

observat ion of pressure  change wikh V-519A 
closed. 

t o  show i n c e a s e  dn pressure,  l i n e  103 
has blown through t o  t h e  d ra in  tank. 

2.28.6 Close V-519A . Release HS 519-N- 

As soon as f u r t h e r  add i t ions  f a i l  

. 
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I n i t .  Date/Time 
2.29 Adjust hea t e r s  t o  maintain 1175'F. 
2.30 Take sa l t  inventory (Check l i s t  12B5. ) . 
2.31 Sample from FP (Check l i s t  6A3) and make 

en t ry  i n  sample log .  

3 D W N  OF FLUSH SALT 

3.1 Wen f l u s h  salt  operat ion i s  complete 
(minimum of 2 hours of c i r c u l a t i o n )  and 

sample has been taken, check t h a t  FV-105, 
106, 107, 108, 109, 110, 111, and 112 are 

deep frozen, FV-104 is  thawed, and d ra in  

tank s e l e c t o r  i s  t o  FIT pos i t i on .  

Take a salt inventory - (Check l i s t  lZB5). 
Check t h e  thaw time of FV-103 as follows: 
3.3.1 Record t h e  following temperatures:  

- 
3.2 
3.3 

TE FV 103-1~ 
TE FV 103-ZB 
TE FV 103-3B 
TE lOZ-5C (1170 - 118COF) 
TE R-32 (1170 - 118OOF) 

3.3.2 Record air loading t o  HCV-919 (TIC 919-A2) 

- 
3.3.3 Simultaneously t u r n  off  r eac to r  

hea te r s  Rl, R2, and R3, and switch t h e  

f u e l  d r a i n  switch t o  dra in .  Record 

t i m e  

3.3.4 Note time when FV-103 thaws 

as ind ica t ed  by FP l e v e l  decrease.  

If thaw time i s  longer  than 15 minutes, 3.3.5 
a d j u s t  FV temperatures, and retest .  

3.3.6 Turn on hea te r  Rl, R2, and R3 a t  same 

s e t t i n g  as 3.3.3. 
NOTE: 
40 minutes. 

The bulk of t h e  sa l t  w i l l  d r a i n  i n  approximately 

While t h e  f l u s h  sa l t  i s  draining, s ta r t  
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hea t ing  Fb7-105 and 106 as given i n  4.1 and 4.2 o r  

5.1 and 5.2. Do not a l low FV's t o  thaw. 

3.4 

3.5 

3 -6 
3.7 

3.8 

3.9 

I n i t .  Date/Time 

When sa25 has l e f t  F'P, t u r n  of f  cool ing a i r  

t o  FP sbroud with HIC-903. 
When t h e  bulk of t h e  sal t  has drained, switch 

f u e l  salt d ra in  switch t o  "Off." 

Open HCV-577. 
Continue purging through FCV-516 and t h e  

Subblers mtil a l l  of t h e  salt has  been 

blown down t o  t h e  FFT as ind ica t ed  by 

FIR-FFT-C ar!d by c los ing  HCV-577 t o  note 

pressure  buildup i:? FFT. 
When a l l  salt has been drained, t h e r e  w i l l  be 

s u f f i c i e n t  pressure  on f u e l  system t o  bubble 

through FIT. Reduce f u e l  system t h r u  HCV-533 
by - 0.5 p s i  t o  p o s i t i o n  s a l t  i n  FV-104. - 
Switch FV-104 t o  f r eeze  pos i t i on .  - 

3.10 Reduce H I C  908-~2 t o  zero. 

3.11 Adjust hea t e r  c o n t r o l l e r  FV-104-1 and FV-104-1A 
(Heater Control Panel )  

l oca t ed  on HCP-9 t o  deep freeze FV-104. 

TE FV 104-A4 and 34 should be maintained a t  
400 t o  600'~. 

3.12 Take a system inventory (Check l i s t  lZB5.). 
3.13 Push p r e f i l l  buttwi, and s ta r t  f u e l  pump. 

FILL FUEL SYSTm WIT2 FJEL SALT FROM FD-1 (For 
f i l l i n g  from E'D-Z, see  Sec t ion  5.) .  
4 .1  

4 

Check t h a t  h e a t e r  B-106-4 is  on a t  normal 

operat ion s e t t i n g .  Heatup Procedure 5F 

c a l l s  for a l l  d ra in  l i n e  hea te r s  being on, 

with exception of t h e  FV shoulders.  

of t h e  configurat ion of p ipe  and hea te r s  i n  

t h i s  area, this temperature i s  dependent a l s o  

Because 

. 

* 

. 

. 

. 
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4.1 (continued) 

4.2 

4.3 

4.4 

upon FV-105 and FV-106 shoulder hea te r s .  
t h a t  TS FV 105-6A (temperature a t  t h e  "Tee") 

must be above 900°F before valve can be thawed. 

The temperature of t h e  lower end of l i n e  lo3  
and t h e  "tee" my  be read out  on special recorder .  

See Procedure 5F, Step 2.6 aJd Table 5F45as 

used f o r  this h e a t q .  

heated i n  t h e  next skep, check t h a t  temperature 
grad ien t  i s  such t h a t  t h e  "Tee" reaches melting 

temperature before  t h e  FV shoulders.  

With FV-106 i n  t h e  f r eeze  pos i t ion ,  hea t  up 

FV-106 shoulders t o  approximate operat ing 

temperatures with h t r .  s e t t i n g s  as l i s t e d  

i n  t h e  bui ld ing  log. 

w i l l  be  kept  i n  deep fl-eeze above 400'F. 

FV-106 shoulder temperatures are cont ro l led  

by FV-106-1 and FV-106-1A on HCP-9 and 

temperatures are indica 'ad by TE Fir 106-A4A 

and TE FV 106-BhA on TR 3300-5 and 6.  
and FV-lo5 w i l l  be kept  i n  deep f r eeze  bu t  

above 400°F. While shoulder temperatures 

are being adjusted,  observe FV-106-5B on 
TR 3300-24. 

t o  900°F or value w i l l  not  thaw. 
When temperatures of l i n e  lo3  and t h e  "Tee" 

are above low alarm se tpo in t  of TR 3500, 

connect TE's l i s t e d  i n  Table 5F-6 of 

Procedure 5F t o  their  normal readout. 

Check t h a t  FV-104, FV-105, 107, 108, 109, 
110, 111, and 1 1 2  are deep frozen.  This 

i s  t o  prevent  inadver tan t  t r a n s f e r  between 

tanks or mixing of t h e  f u e l  and f l u s h  sal t  

through t h e  f i l l  l i n e s .  

Note 

As  valve shoulders are 

FV-lO5 and FV-104 

FV-104 

Pot  temperature must be  v.p 

. . 
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(Main Control Room) 

4.5 Check t h a t  safebjr i n t e r l o c k s  as fol lows:  

4.5.1 Vent f u e l  system pressure  by opening 

HCV-533 
4.5.2 As  soon as l i g h t s  go on i n  c i r c u i t  

20 and 21, c lo se  HCV-533. Add helium 

pressure  t o  f u e l  system v i a  FCV-516 

and bubblers.  Note pressure  on PI-589A 

p i g  when l i g h t  goes out  i n  ck t .  21. 
p s i g  when Mote pressure  on PI-592 - 

l i g h t  goes OK% i n  ck t .  20. 

4.5.3 Above pressures  agree with switch 

t abu la t ion  s e t t i n g s  of PSS 589-A2 
p s i g  and PSS 592-BZ ps ig .  

4.5.4 Prepare for thawing FV-106 by vent ing 

f u e l  system and FD-1. 

- . Open HCV-573 . 
Open HCV-533 

4.5.5 Check p r e f i l l  rod p o s i t i o n  switches 

i n  c i r c u i t s  20 and 2 1  f o r  each rod,and 

record r e s u l t s  i n  t h e  t a b l e  below. Com- 
pare  r e s u l t s  w i t h  switch t abu la t ion .  

(BF, chamber confidence i s  requi red  t o  
raise t h e  rods . )  

s w  . 
Tab. Actual 
- 
- 

ZSS N RlU-A2 

ZSS NCR 2-A2 

ZSS NCR 3-A2 

Raising rod l i g h t s  - ON i n  ck t .  21.  

zss RRl-Al 
ZSS CR2-Al 

ZSS GR3-Al 

. 

. 

. 

a 

, 

f 

. 

. 
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4.5.6 Check sa fe ty  high s e n s i t i v i t y  se tpo in t  

as follows: 

4.5.6.1 The FP must be off ,  and a l l  s a f e t y  
channels in - t r ipped .  Note t h a t  t h e  

gal loping s a f e t y  l i g h t s  on console a r e  

green ind ica t ing  high s e n s i t i v i t y  

mode (15 KW). 
4.5.6.2 S e t  t h e  "current  a d j u s t "  d i a l  

t o  zero on t h e  " t e s t  module'' of 

s a f e t y  channel No. 1 (on NB2). 

4.5.6.3 Push "low cur ren t"  push but ton  

on t h e  t e s t  module and hold i n  

while ad jus t ing  cu r ren t  a d j u s t  

d i a l .  

4.5.6.4 Increase  s e t t i n g  on cur ren t  

a d j u s t  d i a l  u n t i l  f l u x  ampl i f i e r  

panel  meter reads 150%. 

w i l l  not go t o  150%, it may 
i n d i c a t e  t h a t  t h e  s a f e t y  f l u x  

s e t t i n g  has not been switched 

t o  t h e  1 5  KN range. 

If it 

4.5.6.5 Check t h a t  t h e  s a f e t y  channel 
scram occurs at above set p o i n t  

k 2%. 

4.5.6.6 Reset channel No. 1. 

4.5.6.7 Repeat Steps 1 through 6 
above f o r  s a f e t y  channel No. 2 .  

Repea-t; Steps 1 through 6 4.5.6.8 
f o r  s a fe ty  channel No. 3. 

4.5.7 Check f i l e  f o r  1as-l; execution of 
s a f e t y  procedure 8 A  and 8&. 
da te s :  8 A  
these  i f  it has been longer  than  1 month 

Record 

8 ~ 4  . Repeat - 
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2 
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. 

Drop Time (a s e c )  
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4.5.7 (continued) 

s ince  8 A  has been done o r  locger  than  1 

week s ince  8Db was done. 

4.5.8 Check rod drop t imes as fol lows:  

4.5.8.1 Raise No. 1 rod  t o  50 I n  above 

t h e  rod p o s i t i o n  where t h e  first 
lower i n d i c a t o r  l i g h t  lit up. 

4.5.8.2 Plug i n  rod drop times and s e t  

t o  zero.  

4.5.8.3 Activate rod scram switch.  

4.5.8.4 Repeat f o r  rods No. 2 and No. 

3, and record r e s u l t s .  

4.6 

4.7 

4.8 

4.9 

4.5.9 Check t h e  con t ro l  rods f i d a c i a l  zero 

by procedure given i n  4H-12.5. 
Switch d ra in  tank s e l e c t o r  t o  FD-1 and start 
thawing FV-106. 

Check t h a t  F'P and OFT bubblers a r e  i n  se rv i ce  

p e r  Step 2.9 and 2.10 and t h a t  OFT i s  empty 

according t o  LI-589 and LI-600. 

Check t h a t  a l l  neutron instruments a r e  i n  
s e rv i ce  and t h e  BF, chamber confidence i n t e r -  
lock i n  c i r c u i t  174 has been s a t i s f i e d .  

Check t h a t  a l l  t h r e e  con t ro l  rods are a t  t h e  

f i l l  p o s i t i o n  s p e c i f i e d  by ana lys i s  group. 

Pos i t i on  - . I n i t i a l  I 
4.10 Check t h a t  FD-1 temperatures a r e  all above 

llOO°F (average should be 1175 t o  1225'F). 

. 

. 
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4.11 Take a 10-minute count on t h e  BF, chamber 

BF, should and on both f i s s i o n  chambers. 

be 

be X.1 cps. 

and 51-3 a t  Step 0. 

>10 cps and t h e  f i s s i o n  chamber should 
Record da ta  i n  Tables 51-1, 51-2, 

NOTE: 

f i s s i o n  chamber count rate should be about 100. 

nuclear  instruments should be observed during t h e  f i l l .  

However, t h e  BF, instrument w i l l  be tile most u se fu l  

The r a t i o  between t h e  BF, count rate and the  
A l l  

during t h i s  per iod.  If t h e  BF, instrument shows a 

r ap id  increase  or i f  t h e  r a t i o  between t h e  BF, count 

rate and t h e  f i s s i o n  chamber count rate i s  g r e a t e r  

than 500 o r  less  than  20, t h e  f i l l  should be stopped. 

4.12 When FV-106 i s  thawed, FP w i l l  s top .  Push 

operate but ton.  Light  w i l l  s t a y  on. 

4.13 Set valves  as fol lows:  

FD1 vent HCV-573 c losed 

FD1 Eq. HCV-544 open 

FP vent  HCV-533 open 

FD1 supply HCV-572 c losed - 
FD2 Eq. HCV-545" open 

FFT Eq. ECV-546* open 

- 
- 

- 
- 
- Set FCV-516 a t  2.4 l / m  on auto. 

*These can be l e f t  c losed i f  condi t ions 

i n  t h e  tanks s o  d i c t a t e .  

4.14 Take a complete inventory on check l i s t  l2B-5 .  
Iden t i fy  inventory readings with t h i s  s t e p  
number. 

4.15 When ready t o  f i l l ,  s e t  PCV-517A a t  20 psig, 

and c lose  HCV-544. 
NOTE: 

with a 40 p s i  p ressure  drop. 

p ip ing  and vesse l s  may be he lp fu l  i n  following t h e  fill. 

FE-517 w i l l  l i m i t  t h e  flow t o  less  than  22 sc fh  
Thermocouples on t h e  
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Do n o t  o v e r f i l l  t h e  f u e l  pump. 

tank, f u e l  f l u s h  tank and fuel  s torage  tank weights 

should be observed to assure  t i z a t  no salt i s  flowing 

t o  them. 

and TE R-35 should not exceed 4OO0F. 

essary thermal stress on f r eeze  f langes,  do not s top  

t h e  f i l l  midway of f langes.  

The o ther  f u e l  d ra in  

The r eac to r  neck f lange  temperatures TE R-34 
To avoid unnec- 

4.16 A s  t h e  system i s  f i l l e d ,  record WR-FD-1 when 

and when t h e  q p e r  proi;e l i g h t  goes c f f  

t h e  lower probe l i g h t  goes of f  - 
The r eac to r  w i l l  be f i l l e d  i n  s t e p s  as 

given i n  Table 51-1. 

b r a t i o n  curve f o r  pressure  d i f f e r e n t i a l  vs 

weight of salt necessary t o  f i l l  t o  var ious 

e l eva t ions . )  

should be s e t  t o  znnunciate j u s t  before  t h e  

requi red  amount has been t r ans fe r r ed .  

d r a i n  tank helium supply valve (HCV-572) 
w i l l  then  be opened f o r  s u f f i c i e n t  time t o  
f i l l  t o  t h e  required e leva t ion .  

recording the  data in Tables 51-2 and 51-3, 
t h e  next f i l l  s t e p  should be s t a r t e d  as 
descr ibed above. 

(See f u e l  system c a l i -  

The d r a i n  tank weight alarm 

The 

After 

P l o t  CR/CR vs .  S a l t  l e v e l  ( f t )  t o  a id  i n  

assur ing  t h a t  t h e  r eac to r  w i l l  not go c r i t i c a l  

during t h e  f i l l .  

4.17 After t h e  r e a c t o r  vesse l  i s  f u l l ,  r a i s e  s e t -  

po in t  on PIC-527-A and continue f i l l i n g .  

4.18 Determine t h e  des i r ed  E? f i l l  l e v e l  f o r  nor- 
0 m a l  operatj-on of 59% & 3% at, 1200 F as follows : 

Xefer to graph of " fue l  purrrp f i l l  and operate  

levell' i n  t h e  FT s e c t i o n  of c d i b r a t i o n  curve 

notebook.. Estimate the average sa l t  temper- 
a t u r e  i n  tkie f.j.e:!. system from scanner A a t  

* 

. 

. 

. 
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I n i t  - Date/Time 

0 F. According t o  t h e  graph t h e  des i red  - 
$I. Note t h a t  f i l l  sa l t  - f i l l  l e v e l  i s  

temperature should be between 1150°F and 

1225'F. 

4.19 A s  soon as LR-593 ind ica t e s  salt  has reached 

FP bowl, t u r n  on cooling a i r  t o  FP shroud. 

Adjust HIC-903A (TR) for 20 scfm cool ing a i r  
as indica ted  on FI-903. 

4.20 Note t i m e  t h a t  FF-101 i s  f i l l e d ,  i e  when l e v e l  

4 .21 Before des i red  l e v e l  i s  reached, c lose  HCV-572. 
M ~ O W  for coas t  up of - 5% on LR-593 after 
HCV-572 i s  closed 

If sa l t  inadver tan t ly  overflows t o  t h e  overflow 

- i n  Fp reaches - 50% on LR-593. 

- - 
NOTE: 
tank (approximately 90% on LR-593), r e f e r  t o  Sec t ion  91. 

(Main Cont ro l  Room) 

4.22 Record t h e  following: 

- PR-572 

PRC -522 - 
LR-593 
- FIR-FDI 

(Auxil lary Control Room) 

- L I  - 5 99B1 
LI-600~1 

4.23 
4.24 

4.25 

- Freeze FV-lo3 and record LR-593 
Test  t h e  f r eeze  valve by venting FD1 s l i g h t l y .  

Open HCV-573 momentarily, while observing 

LR-593. If it drops t o o  far according t o  f i l l  

l e v e l  graph, r ead jus t  l e v e l  and r e f r eeze .  

Vent FD-1 through HCV-573 t o  a pressure  such 

t h a t  when HCV-544, 545, and 546 are opened, 

the equi l ibr ium pressure  w i l l  be - 5 ps ig .  
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4.26 
4.27 

4.28 

4.29 
4.30 

4.31 

4.32 
4.33 

NOTE: 1% 

Init. Date/Time 

Close HCV-,573 and HCV-533. 
@en HCV-544, 545, and 546 and set PCV-522 
on auto at 5 psig. 
Check that the fission climber count rate 

is >2 cps. 

Fully withdraw the BF, chamber. 

Note that lights in circuits 116 and 174 
indicate FC confidence. 
Wait at least 3 hours after FF-101 was 
filled with salt. 

End 

filly insert all three control rods. 

While observing the pump motor speed 

(SI-WE), amps (EiI-WE), and watts 

(&I-WE) as well as loop temperatures; 

start the fuel pump. 

is desirable to start the pump as soon as 

(Should be 30 to 40 cps). 

Step 4.20 Start - 
- 

possible to avoid freezing salt in a cold spot. 

the fuel circulating at zero power, the calculated 

level at 1200°F should be between 56 and 62%. See 

chart in calibration curves notebook. 

With 

Level at 1200°F = LR 593% - .12 (T - 1200'F) 
where; LR-593 is present level in '$ 
T is present reactor outlet in 0 F. 

If not between these levels, consideration should be 
given to adjustment of level. 

(Electric Service Area) 

Purge salt from line l o3  as follows: 
4.34 Check V-519A closed . 
4.35 Push and hold in HS-519Al . 
4.36 Observe PI-519 (will be sub -atmospheric 

if DT has been vented). 

4.37 Throttle open V-519A to introduce small amount 
of helium into line 519. Close to observe 



. . 

. 
I 

. 
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I n i t .  Date/Time 
4.37 (continued) 

- pressure  on PI-519 

4.38 Repeat small addi t ions  of helium and obser- 

va t ion  of pressure  change with V-519A closed. 

A s  soon as fu,-ther addi t ions  f a i l  t o  show 

increase  i n  pressure,  l i n e  lo3 has blown 

through t o  ",he d r a i n  tack .  

. Release HS-519Al. . 
4.40 If necessary, ad jus t  both f u e l  and coolant 

4.41 Take sa l t  inventory (Check l i s t  12B-5 . ) .  
4.42 Sample from FP. (Check l i s t  6 ~ - 3 . )  and 

4.39 Close V-519A - 
0 

hea te r s  t o  maintain 1225  F. 

make en t ry  i n  sample log .  

4.43 With FV-lo5 i n  Vi?e f reeze  pos i t ion ,  heatup 

FV-105 shoulders t o  normal approximate 

temperatures wi t21  h t r  s e t t i n g s  as l i s t e d  

i n  t h e  bui ld ing  log .  FV-105 shoulder 
temperatures are con t ro l l ed  by FV-105-1 

and FV-105-1A on EICP-9. Temperatures 

are indica ted  by TE FV 105-A4A and TE FV 105-B4A 
on TR 3300-3 and 4 ,  

4.44 When shoulders are heated t o  normal temper- 
a ture ,  t u r n  FV-105 t o  thaw. 

4.45 Adjust FV heaters t o  con t ro l  temperature a t  - 120O0F. 

NOTE: When FV-105 and FV-106 are thawed, an emergency 

d r a i n  w i l l  d r a in  t o  both FD1 and FD2. Therefore, i f  

s u f f i c i e n t  t i m e  i s  ava i l ab le  before  a d ra in  i s  necessary, 

FV-105 should be frozen f irst .  
4.46 Push t h e  reset butttons (switches 121, 122, 

and 1 2 3 )  on theconsole which change t h e  

safe-$rchamber con t ro l  ac t ions  from ki lowat t s  

t o  megawatts ( i e  they change t h e  rod scram 

s e t t i n g s  from 1 5  KW t o  1 5  MW.) 



I n i t .  Date/Time 

NOTE: Whenever t h e  Fp stops,  t h e  s a f e t y  i n t e r l o c k  

s e t t i n g s  a r e  automatical ly  lowered by a f a c t o r  of 

1000. When t h e  pump i s  s t a r t ed ,  it i s  necessary t o  
push t h e E s e t  but tons i n  order  t o  change t o  t h e  

higher  s e t t i n g s .  

which s e t t i a g s  are i n  serv ice .  

andred f o r  megawatt. ) 
5 

The l i g h t s  on t h e  console i n d i c a t e  

(Green f o r  k i lowa t t  

FILL FUEL SYSTEM WITH FJEL SALT FROM FD-2 (For 

f i l l i n g  from FD-1, see Sect ion 4.) 
5 .1  Check t h a t  hea t e r  H-106-4 i s  on a t  normal 

operat ing s e t t i n g .  Heatup Procedure 5F 

c a l l s  for a l l  d ra in  l i n e  hea te r s  being on 

with exception of t h e  FV shoulders .  

of t h e  conf igura t ion  of p ipe  and h e a t e r s  i n  
t h i s  area, t h i s  temperature i s  dependent 

a l s o  upon FV-105 and FV-106 shoulder hea te r s .  

Note t h a t  TS FV 1 0 5 - 6 ~  (temperature a t  t h e  

"Tee") must be above gOO°F before  valve can 

be thawed. 

end of l i n e  SO3 and t h e  "Tee" may be read 

out  on s p e c i a l  recorder .  See Procedure 

5F, S tep  26 and Table 5 ~ - 6  as used for 
t h i s  heatup. A s  valve shoulders  a r e  

heated i n  t h e  next s tep,  note t h a t  temper- 
a t u r e  g rad ien t  i s  such t h a t  t h e  "Tee" 

reaches melt ing temperature before  t h e  

FV shoulders a 

Because 

The temperature of t h e  lower 

. . 

8 
* ,  

c 

? 

5.2 With FV-105 i n  t h e  f r eeze  pos i t i on ,  hea t  up 

FV-105 shoulders t o  approximate operat ing temperatures 

with h t r  s e t t i a g s  2s l i s t e d  i n  t h e  b.uilding 

l o g .  FV-lQ5 shoulder temperatures a r e  con- 

t r o l l e d  by Fir-105-1 and F V - 1 0 5 - l A  on HCP-9 t 
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I n i t .  Date/Time 
5.2 (continued) 

and temperatures are indica ted  by TE FV 105-Abk 
and TE FV 105-BkA on TI3 3300-3 and 4. 
and FV-104 w i l l  be kept i n  deep f r eeze  bu t  

above 400°F. 
being adjusted,  observe TE FV 105-5B on 

TR 3300-23, Pot  temjerature  must be up t o  

900 F o r  valve w i l l  not thaw. 

FV-106 

While shoulder temperatures are 

0 

5.3 When temperatures of l i n e  lo3 and t h e  "Tee" 
are above low alam se tpo in t  of TR 3500, 
connect TE's l i s t e d  i n  Table 5 ~ - 6  of Procedure 

5F t o  t h e i r  normal readout.  

Check t h a t  FV-104, 106, 107, 108, 109, 110, 
111, and112  are deep frozen. This i s  t o  

prevent inadver tan t  t r a n s f e r  between tanks 
o r  mixing of t h e  f u e l  and f l u s h  salt through 

5.4 

t h e  f i l l  l i n e s .  
(Main Control Room) 

5.5 Check t h a t  s a f e t y  in t e r locks  i n  c i r c u i t s  20 

and 2 1  func t ion  properly as follows: 

5.5.1 Vent f u e l  system pressure  by opening 

HCV-533. 
5.5.2 As soon as lights go on i n  c i r c u i t  

20 and 21, c lose  HCV-533. Add helium 

pressure  t o  f u e l  system v i a  FCV-516 
and bubblers.  Note pressure  on PI-589A 

p s i g  when l i g h t  goes out  i n  c i r c u i t  

21. Note pressure  on PI-592 P i g  
when l i g h t  goes out  i n  c i r c u i t  20. 

5.5.3 Above pressures  agree with switch 

t abu la t ion  s e t t i n g s  of PS-589A2 
p s i g  and PS-592B2 p s i g  . 
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I n i t .  Date/Time 

5.5.4 Prepare f o r  thawing FV-105 by venting 

f u e l  system ar,d FD-2. 

Open EICV-575 . 
Open ECV-533 

5.5 e 5 Check p r e f i l l  rod p o s i t i o n  switches 

i n  c i r c u i t s  20 and 2 1  f o r  e x h  rod,and 

record r e s u l t s  i n  t h e  t a b l e  below. Com- 

pare  r e s u l t s  with switch t abu la t ion .  

Raising rod - l i g h t s  - ON i n  c i r c u i t  20 
s w  . 
Tab. Actual 
-- ZSS N RRl-A2 

ZSS NCR2-A2 

ZSS NCR3-AZ 
-- 
-- 

Raising rod l i g h t s  - ON i n  d i r c u i t  2 1  

-- zss RRl-Al 
ZSS CR2-Al  

ZSS CR3-Al  
-- 

5.5.6 Check s a f e t y  high s e n s i t i v i t y  s e t p o i n t  

as follows: 

5.5.6.1 The Fp must be off ,  a l l  s a f e t y  

channels in - t r ipped .  Note t h a t  t h e  

gal loping s a f e t y  l i g h t s  on console 
a r e  green ind ica t ing  high s e n s i t i v i t y  

mode (15 KW). 

5.5.6.2 Set t h e  "current  ad jus t "  d i a l  t o  

zero on t h e  " t e s t  module" of s a f e t y  

channel No. 1 (on N B Z )  . 
5.5.6.3 Push "low current ' '  push but ton  

on t h e  t e s t  module and hold i n  while 

ad jus t ing  cu r ren t  a d j u s t  d i a l .  

5.5.6.4 Increase s e t t i n g  on cu r ren t  

a d j u s t  d i a l  u n t i l  f l u x  ampl i f i e r  

panel  meter reads 150%. 
w i l l  not go t o  l5O$,  it may i n d i c a t e  

If it 

. 

I 
t 
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5.5.6.4 (continued) 

t h a t  t h e  s a f e t y  f l u x  s e t t i n g  has not 

107; j ; ; 

I n i t .  Date/Time 

been switched t o  t h e  1 5  KW range. 

5.5.6.5 Check t h a t  t h e  s a f e t y  channel 

scram occurs a t  above s e t p o i n t  k 2%. 

5.5.6.6 Reset channel No. 1. 

5.5.6.7 Repeat Steps 1 through 6 above 

f o r  s a f e t y  channel No. 2 .  

5.5.6.8 Repeat Steps 1 through 6 for 
s a f e t y  channel No. 3. 

5.5.7 Check f i l e  for l as t  execution of s a f e t y  

procedure 8D.  Date has been longer  
than  1 week s ince  t h i s  w a s  done, repea t  

Step 4 of 8 D .  
5.5.8 Check rod drop times as fol lows:  

5.5.8.1 Raise No. 1 rod t o  50 i n .  above 

t h e  rod p o s i t i o n  where t h e  f i r s t  

lower i n d i c a t o r  l i g h t  lit up. 

Plug i n  rod drop times and s e t  5.5.8.2 
t o  zero.  

5.5.8.3 Actuate rod scram switch.  

5.5.8.4 Repeat f o r  rods No. 2 and No. 3 
and record r e s u l t s .  

5.5.9 Check t h e  con t ro l  rod f i d u c i a l  zero 

by procedure given i n  4H-12.5. 

5.6 Switch d r a i n  tank s e l e c t o r  t o  FD-2 and s tar t  

thawing FV-105. 



I n i t .  Date/Time 
5.7 Check t h a t  FP and OFT bubblers are i n  

operat ion pe r  Steps 2 .9  and 2.10 and 

t h a t  OF"  i s  empty according t o  LI-599 
and LI-600. 
Check t h a t  a l l  neutron ins t rwrents  are i n  

se rv i ce  and t h e  BF, chamber confidence 

i n t e r l o c k  i n  c i r c u i t  174 has  been s a t i s f i e d .  

5.8 

5.9 Check 'chat a l l  t h r c e  con t ro l  r0d.s are a t  
t h e  f i l l  p o s i t i o n  spec i f i ed  by t h e  ana lys i s  

group. Posi'cioa 

5.10 Check that  FD-2 temperatures are a l l  above 

1150°F (average should be  1175 t o  1225OF). 

. i n i t i a l  - 

5.11 Take a 10-minute count on t h e  BF, chamber 

BF, should and on both f i s s i o n  chambers. 

be >10 cps and t h e  f i s s i o n  chamber should 

be X.1 cps. 3ecord d-ata i n  Tables 51-2 

and 51-3 a t  Step 0. 

NOTE: 

f i s s i o n  chamber count rate should be  about 100. A l l  

nuclear  instruments should be observed during t h e  f i l l .  

However, t h e  BF, instrument w i l l  be t h e  most useful  
during t h i s  per iod .  
r ap id  increase  o r  i f  t h e  r a t i o  between t h e  BF, count 

rate and t h e  f i s s i o n  chamber count rate i s  g r e a t e r  

than  500 or less than  20, t h e  f i l l  should be  stopped. 

The r a t i o  be tween the  BF, count rate and t h e  

I f  t h e  BF, instrument shows a 

5.12 When FV-105 i s  thawed, FP w i l l  s top .  Push 

operate  but ton.  Light w i l l  stay on. 

5 .l3 Set valves  as follows : 

FD2 vent  ECV-575 closed 

FD2 Eqo HCV-545 open 

FP vent  HCV-533 o9en 

FD2 supply HCV-574 c losed - 

a 

6 

' 

FD1 Eq. H C V - 5 4 i P  open 
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I n i t .  Date/Time 

- FFT Eq. HCV-546* open 

S e t  FCV-516 a t  2.4 l / m  on auto.  

*Tnese can be l e f t  c losed i f  condi t ions 

i n  t h e  tank s o  d i c t a t e .  

5.14 Take a complete inventory on Check L i s t  lZB-5  
a t tached.  I d e n t i f y  inventory readings with 

t h i s  s t e p  zumber. 

5.15 When ready t o  fill, set PCV-547A a t  20  psig,  

FE-517 w i l l  l i m i t  t h e  flow t:, less than  22 sc fh  

and c lose  HCV-545. 
NOTE: 

with a 40 p s i  p ressure  drop. Thermocouples on t h e  

piping and vesse l s  may be he lp fu l  i n  following t h e  

f i l l .  Do not o v e r f i l l  t h e  f u e l  pump. The o the r  

f u e l  d ra in  tank, f u e l  f l u s h  tank and f u e l  s torage  

tank weights should be observed t o  assure  t h a t  no 

salt iS flowing t o  them. The r eac to r  neck f lange  

temperatures TE R-34 and RE R-35 should not exceed 

400'F. To avoid unnecessary thermal stress on 

f r eeze  f langes  do not s top  t h e  f i l l  midway of f langes.  

5.16 As t h e  system i s  f i l l e d ,  record WR-FD-E when 
and when - t h e  upper probe l i g h t  goes of f  

t h e  lower probe l i g h t  goes o f f  

The r e a c t o r  w i l l  be  f i l l e d  i n  s t e p s  as 

given i n  Table 51-1. 
b r a t i o n  curve f o r  pressure  d i f f e r e n t i a l  vs 

weight of sa l t  necessary t o  f i l l  t o  var ious 

e l eva t ions . )  

should be set  t o  annuncaite j u s t  before  t h e  

required amount has  been t r ans fe r r ed .  Tke 

d ra in  tank helium supply valve (HCV-572) 
w i l l  then  be opened f o r  s u f f i c i e n t  t i m e  t o  

f i l l  t o  t h e  required e leva t ion .  After 

(See f u e l  system c a l i -  

The d r a i n  tank weight alarm 

. 
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. I n i t .  Date/Time 

5.16 (continued) 

recording t h e  da t a  i n  Table 51-2 and 51-3, 
t h e  next f i l l  s t e p  should be s t a r t e d  as 
descr ibed above. 

P l o t  CR/CR vs .  S a l t  l e v e l  ( f t )  t o  a id  

i n  assur ing  t h a t  t h e  r e a c t o r  w i l l  not go 

c r i t i c a l  during t h e  fill. 

5.17 After t h e  r eac to r  ves se l  i s  f u l l ,  r a i s e  s e t -  

po in t  on PIC-517A and continue f i l l i n g .  

5.18 Determine t h e  des i r ed  F'P f i l l  l e v e l  f o r  
0 normal operat ion of 59% f 3% a t  1200 F 

as fol lows:  

pump f i l l  and operate  level '!  i n  t h e  FP 
s e c t i o n  of t h e  c a l i b r a t i o n  curve note- 

book. 

pe ra tu re  i n  t h e  f u e l  system from 

Scanner A a t  

Refer t o  t h e  graph of " fue l  

E s t i m a t e  t h e  average salt t e m -  

0 F. According t o  t h e  - 

. 

* 

. 

graph t h e  des i r ed  f i l l  l e v e l  i s  A. 
Note t h a t  f i l l  sa l t  temperature should 

be between 1150 and lZZ5OF. 
5.19 As soon as LR-593 ind ica t e s  salt  has reached 

FP bowl, t u r n  on cool ing a i r  t o  FP shroud. 

Adjust HIC-903A ( i n  TR) f o r  20 scfm cool ing 
air  as ind ica t ed  on FI-903. 

5.20 Note time tha t  FF-101 i s  f i l l e d ;  i e  when l e v e l  

i n  FP reaches - 50% on LR-593. 
5 . 2 1  Before des i r ed  l e v e l  i s  reached, c lose  HCV-574. 

Allow f o r  coas t  up of - 5% on LR-593 after 
HCV-574 i s  closed 

NOTE: 

tank (approximately 90% on LR-593) r e f e r  t o  Sec t ion  

I f  sa l t  inadver tan t ly  overflows t o  t h e  overflow 

91 * 
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I n i t .  Date/Time 
5.22 Record t h e  following: 

(Main Control Room) 

PR-574 

PRC - 52 2 

LR- 593 
WR-FD2 

- 

(Auxillary Control Room) 

LI-599 
LI -600 - 

5.23 Freeze FV-lo3 and record LR-593 . 
5.24 Test  t h e  f r eeze  valve by venting FD2 s l i g h t l y .  

O-pen HCV-575 momentarily while observing 

LR-593. If it drops too  far  according t o  f i l l  

l e v e l  graph, r ead jus t  l e v e l  and r e f r eeze .  

5.25 Vent FD-2 through HCV-575 t o  a pressure  such 

t h a t  when HCV-544, 545, and 546 a r e  opened, 

t h e  equi l ibr ium pressure  w i l l  be - 5 ps ig .  

5.26 Close HCV-575 and HCV-533. 
5.27 Open HCV-544, 545> and 546 and s e t  PCV-522 

on au to  a t  5 ps ig .  

5.28 Check t h a t  t h e  f i s s i o n  chamber count r a t e  

i s  >2 cps. (Should be 30 t o  40 cps) .  

5.29 Ful ly  w i t h d r a w  t h e  BF, chamber. 

5.30 Note t h a t  l i g h t s  i n  c i r c u i t s  116 and 174 
i n d i c a t e  FC confidence. 

5.31 W a i t  a t  least  3 hours a f t e r  FF-101 w a s  f i l l e d  

with salt .  See Step 5.26. Start - 
End 

5.32 Ful ly  i n s e r t  a l l  t h r e e  con t ro l  rods.  

5.33 While observing t h e  pump motor speed (SI FPE), 

amps ( E i I  WE), and w a t t s  (&I FPE) as wel l  
a.s loop temperatures;  s tar t  t h e  f u e l  pump. 

1 -  
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I n i t .  Date/Time 
NOTE: It i s  des i r ab le  t o  s tar t  t h e  pump as soon as 
poss ib le  t o  avold f reez ing  sa l t  i n  a cold spot .  With 

the  f u e l  c i r c u l a t i n g  a t  zero power, t h e  ca l cu la t ed  

l e v e l  a t  1200°F should be between 56 and 62%. 

cha r t  i n  c a l i b r a t i o n  cz?.rves r,otebook. 

See 

Level a t  1200°F = LR-593% - .12  (T - 1200°F), 

where T i s  p resec t  r eac to r  o u t l e t  temperature 

( O F )  and LR-593$ i s  present  l e v e l .  

I f  not between these  l i m i t s ,  cons idera t ion  should be 

given t o  adjustment of l e v e l .  

( E l e c t r i c  

5.34 
5.35 
5.36 

5-37 

5.38 

5.39 
5.40 

5.41 
5.42 

5.43 

Service Pxea) 

Purge sa l t  from l i n e  103 as follows: 

Check V-519A closed 

Push and hold i n  I-IS-519Al 
Observe PI-519 ( w i l l  be sub-atmospheric 

if DT has been vented) .  

T h r o t t l e  open V - 5 1 9 A t o  introduce s m a l l  amount 

of helium i n t o  l i n e  519. Close t o  observe 

pressure  on PI-519 

Repeat s m a l l  addi t ions  of helium and obser- 
va t ion  of pressure  change with V-519A closed. 

As  soon as f u r t h e r  addi t ions  f a i l  t o  show 

inc rease  i n  pressure,  l i n e  lo3 has blown 

through t o  t h e  d ra in  tank, 
Close V-519A . Release HS-519Al 
I f  necessary, a d j u s t  f u e l  and coolant  system 

hea te r s  t o  maintain 1225'F. 

Take sa l t  inventory (Check L i s t  E B - 5 .  ) . 
Sample from FP. (Check L i s t  6 ~ - 3 . )  Make 

e n t r y  i n t o  sample log .  

With FV-106 i n  f r eeze  pos i t ion ,  hea t  up FV-106 

shoulders t o  approximate operat ing temperature 

witn h t r .  s e t  t ings  as l i s t e d  i n  bui ld ing  log .  

. 

a 

. 
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I n i t .  Date/Time 
5 e 43 (continued) 

FV-106 shoulder temperatures are cont ro l led  

by FV-106-1 and FV-106-1A on HC? 9. 
t u r e s  are indica ted  by TE FV 106-AkA and 

TE FV 106-B4A or, TR 3300-5 and 6 .  

Tempera- 

5.44 When shoulders are heated t o  normal tempera- 

tu re ,  t u r n  FV-106 t o  thaw. 

5.45 Adjust FV hea te r s  t o  con t ro l  temperatures of - 1200°F. 
NOTE: When FV-lO5 and FV-106 are thawed, an emergency 

d ra in  w i l l  d r a in  t o  bot'n FD1 and FD2. Therefore, i f  

s u f f i c i e n t  t i m e  i s  ava i l ab le  before  a d r a i n  i s  necessary, 

FV-106 should be  f rozen  f irst .  
5.46 Push t h e  reset but tons (switches 121,  122 ,  and 

123) on t h e  console which change t h e  safety 

chamber con t ro l  ac t ions  from ki lowat t s  t o  

megawatts ( i e  they change t h e  rod scram s e t t i n g s  

from 1 5  KG.~ t o  15 w.) 
NCTE: menever  t h e  FP stops,  t h e  safety i n t e r l o c k  

s e t t i n g s  are automatical ly  lowered by a f a c t o r  of 

1000. When t h e  pump i s  s t a r t ed ,  it i s  necessary t o  

push t h e  reset but tons i n  order  t o  change t o  t he  

higher  s e t t i n g s .  
which s e t t i n g s  are i n  serv ice .  

and r ed  f o r  megawatt) 

The l i g h t s  on the console i n d i c a t e  
(Green f o r  k i lowa t t  

. 

. 
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51-1 RECOMMENDED STOPPING POINTS 
FOR 

ROUTINE FILL WITH FUEL SALT 
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1 3 500 (0.4 
2 ! 4200 i0.6 
3 5100 ; 0.8 

10.9: 
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Salt i n  D.T. --- 

--- 1 831.2 I I 
1 I 

*If a d d i t i o n a l  p o i n t s  are needed, record t h e  data a t  proper  p l a c e s  i n  t h e  

t a b l e .  Decision t o  t a k e  a d d i t i o n a l  w i l l  b e  a t  t h e  d i s c r e t i o n  of  t h e  
s h i f t  supervisor  or day s h i f t  personnel.  
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55 CRITICALITY AND POWER OPERATION 

The f u e l  and coolant  sa l t  w i l l  be c i r c u l a t e d  s u b c r i t i c a l l y  i n  t h e  

loops  u n t i l  power operat ion i s  desired,  at  which t i m e  t h e  con t ro l  rods 

w i l l  be withdrawn t o  obta in  c r i t i c a l i t y .  

During normal power operation, programming of t h e  hea t  removal appa- 

r a t u s  and pos i t ion ing  of t h e  con t ro l  rods will be done by a p r e s e t  i n s t r u -  

mented system. 

con t ro l  i s  poss ib le .  

1 PREPARATION FOR POWER OPERATION 

However, if des i red  for s p e c i a l  tests, complete manual 

P r i o r  t o  tak ing  t h e  r e a c t o r  c r i t i c a l  t h e  system should be checked 

t o  assure  t h a t  a l l  p e r t i n e n t  equipment and instrumentat ion are func- 

t i on ing  properly.  

t he  shutdown p r i o r  t o  s t a r t u p  and what w a s  done during t h e  shutdown. 

If t h e  r eac to r  has been s u b c r i t i c a l  f o r  as long as a day, 1 . 1 t h r o u g h  

1 . 4  should be completed. 

i t e m s  l i s t e d  below should be completed. 

The amount of t e s t i n g  depends upon t h e  l eng th  of 

If t h e  shutdown has been extensive,  a l l  

1.1 

1.2 

1 . 3  

1 . 4  

1 . 5  

1.6 

I n i t .  Date/Time 

Check rod  drop t i m e  f o r  each rod t o  be less 
than 1 second. 

Check f i d u c i a l  zero of each rod (Check L i s t  

4H-12.5). 
Check f lux,  period, temperature, and vol tage 
scram on each channel (Check L i s t  811-4). 
Check t h a t  thermocouples on t h e  r a d i a t o r  

o u t l e t  tubes are plugged i n t o  Scanner D and 

E and t h a t  t h e  ga in  on both scanners i s  s e t  

a t  100 s o  t h a t  an alarm w i l l  occur a t  950 F 

or 1250'F. 

(Check L i s t  4H-12.6) .  

0 

Complete t h e  e n t i r e  s a f e t y  c i r c u i t s  (Check 

L i s t  8 D ) .  
Complete t h e  neutron instruments (Check L i s t  

8 A ) .  

. 



I n i t .  Date/Time 

1.7 Complete t h e  process monitor 's  (Check L i s t  

8 B ) .  
Complete t h e  personnel monitor 's  (Check L i s t  

8 C ) .  
1.8 

1.9 A l l  annunciators should be c l e a r  o r  approved 

S h i f t  Superv isor ' s  by t h e  s h i f t  supervisor .  

Approval 

2 STARTING POWER OPERATION USING AUTOMATIC LOAD COQTROL 

AND ROD SERVO 

The rods w i l l  be withdrawn manually t o  a t t a i n  c r i t i c a l i t y .  

When t h e  f l u x  demand se tpo in t  i s  reached, t h e  servo c o n t r o l l e r  will 

manipulate t h e  regula t ing  rod t o  con t ro l  t h e  power a t  t h e  s e t p o i n t .  

To increase  t h e  nuclear power, t h e  flux demand will be  increased.  

This may cause t h e  regula t ing  rod t o  withdraw u n t i l  t h e  regula t ing-  

rod l i m i t  i s  reached. The l i m i t  can be changed by operat ing t h e  

regulat ing-rod d r ive  switch o r  t h e  shim rods can be manually w i t h -  

drawn which w i l l  cause t h e  regula t ing  rod t o  i n s e r t .  
As  t h e  flux demand i s  increased, t h e  nuclear  power w i l l  cause 

t h e  system temperatures t o  r i se  necess i t a t ing  removal of hea t  a t  
t h e  r a d i a t o r .  Number one blower w i l l  be s t a r t e d  and t h e  r e s u l t a n t  
AP across  t h e  r a d i a t o r  w i l l  cause t h e  bypass damper t o  open. 

i ng  
t h e  r a d i a t o r  doors t o  open. The r eac to r -ou t l e t  temperature w i l l  be  
maintained cons tan t  by manually balancing t h e  load  and f l u x  demand. 

In t e r locks  prevent  automatical ly  r a i s i n g  t h e  power above 1 mw unless  

t h e  r eac to r  i s  i n  "run." 

Switch- 

t h e  load-demand switch t o  t h e  " increase" p o s i t i o n  w i l l  cause 

Before pushing t h e  run button, the powers should be between 

0.5 and 1 Mw; both range s e l e c t o r s  should be i n  t h e  1 . 5  Mw range, 

and t h e  temperature-demand se tpo in t  should be  s l i g h t l y  lower than  

t h e  o u t l e t  temperature. 

po r t ion  of i t s  use fu l  range and not a t  e i t h e r  t h e  i n s e r t  o r  with- 

draw l i m i t .  When t h e  r eac to r  i s  switched t o  t h e  "runf1 mode, t h e  

range s e l e c t o r  w i l l  be sealed i n  t h e  15 

The regula t ing  rod should be i n  t h e  cen te r  

range, and t h e  rod-control  

c 
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c i r c u i t r y  w i l l  be changed from f l u x  servo t o  temperature servo. 

Under these  conditions,  t h e  regula t ing  rod  w i l l  be automatical ly  

in se r t ed  o r  withdrawn t o  maintain t h e  r eac to r -ou t l e t  temperature 

constant .  

ture-demand se tpo in t .  

increase pos i t i on  t o  increase  t h e  heat-removal rate a t  the r a d i a t o r  

t o  the  des i red  power. The sequence of operations,  which automati- 

c a l l y  occur as t h e  heat-removal rate i s  increased i s  as follows: 

The temperature can be changed by ad jus t ing  t h e  tempera- 

The load-demand switch w i l l  be he ld  i n  t h e  

The doors w i l l  open completely. This wi l l  s e t  up t h e  c i r c u i t r y  
t o  s tar t  r a i s i n g  t h e  AP se tpo in t  r e s u l t i n g  i n  t h e  bypass damper 

c losing.  When t h e  damper i s  completely closed, No. 3 blower w i l l  

s tar t  automatical ly .  This w i l l  increase  t h e  AP above t h e  AP se t -  

point,  and t h e  bypass damper w i l l  reopen. 

demand w i l l  increase  t h e  AP setpoint ,  and t h e  bypass damper w i l l  

c lose.  Operation a t  10 mw w i l l  be  reached with both doors open, 

both blowers i n  operat ion and t h e  bypass damper p a r t i a l l y  closed. 

I f  t h e  regula t ing  rod reaches t h e  withdraw l i m i t ,  No. 2 and NO. 3 
rod  w i l l  have t o  be  manually withdrawn o r  t h e  l i m i t  w i l l  have t o  

be ra i sed .  

(within 1 inch of each o the r ) .  

Further  increase  i n  load  

Rod 2 and 3 should always be withdrawn t h e  same amount 

Details of t h e  procedure are given below: 

I n i t .  Date/Time 

2.1 

2.2  

2.3 

2.4 

S e t  bypass-damper c o n t r o l l e r  (PdM ADZA) on 
MB-4 on automatic. 

Manually lower AP se tpo in t  (PdIAD2Al) on 

console t o  zero using S-27. 
Switch load  con t ro l  t o  automatic using S-23 

on console.  

i nd ica t e s  l oad  con t ro l  automatic. 

Note t h a t  t h e  bypass dampers are f u l l y  open. 

Check i n d i c a t o r  and p o s i t i o n  l i g h t  on MB-4 
and pos i t i on  ind ica to r  on console. 

Note t h a t  l i g h t  on console 
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2 . 5  Put  rod con t ro l  on servo using servo-mode 

Note t h a t  l i g h t s  s e l e c t o r  switch (s-16). 
on console i n d i c a t e  t h a t  t h e  f l u x  servo 

c o n t r o l  i s  on. 

Set servo f l u x  channel s e l e c t o r  switch (S-17) 

t o  No. 1 or No. 2 channel. 

2.6 

2.7 Set f l u x  demand on s e l e c t e d  channel as desired 

using range-selector  switch (RXNARCA 5),  and 

flux-demand knob (RXNARC-a). Do not  exceed 

100 kw. 

Set o the r  channel range-selector  switch a t  

lowest poss ib l e  range. 

Check t h a t  r egu la t ing  rod i s  a t  t h e  upper 

regulat ing-rod l i m i t .  

2 .8  

2.9 

2 -10 S e t  fission-chamber s e l e c t o r  switch (S-15) 

as desired.  No. 1 No. 2 

Both 

2 . 1 1  S e t  fission-chamber No. 1 mode s e l e c t o r  switch 

(S-13) t o  automatic (pushed i n ) .  

2 .12  S e t  fission-chamber No. 2 mode s e l e c t o r  switch 

(S-14) t o  automatic (pushed i n ) .  

2 .l3 Withdraw the shim rods (No. 2 and No. 3 )  t o  

i n .  -- 
2.14 Switch regulat ing-rod a c t u a t o r  switch ( S - 1 9 )  

t o  w i t h d r a w .  

rod l i m i t  switch allowing the f l u x  servo t o  

withdraw t h e  r egu la t ing  rod. 

l a t i n g - r o d  withdrawal u n t i l  c r i t i c a l i t y  i s  

a t t a i n e d  and des i r ed  f l u x  i s  reached. When 

c r i t i c a l  t h e  r egu la t ing  rod should be within 

t h e  range of 8 t o  39 inches and should be a t  
least  4” below t h e  shim rods .  

This  w i l l  raise t h e  regulat ing-  

Continue regu- 

NOTE: 

na t e  picoammeter as required and observe t h e  l i n e a r  

A s  f l u x  inc reases  change t h e  range on t h e  a l te r -  

I n i t .  Date/Time 

. 

c 
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1 .  

. 

f l u x  ind ica to r .  

t h e  console. 

Also observe t h e  per iod me'cers on 

- I n i t .  Date/Time 

2 .l5 W h e  n t h e  flux reaches the f1u.x demand 

se tpoin t ,  t h e  servo w i l l  s t op  withdrawing 

t h e  regulat2rlg rod. Tke r egu la t ing  rod 

a c t u a t o r  switch S - 1 9  should be re leased  

when t h e  regula t ing  rod i s  i e a z  +:<e cenker 

of t h e  r egu l s t ing  rod l i m i t  swttckes. 

t a k e  a r e a c t i v i t y  balance. C3eck t h a t  t h e  

balance i n d i c a t e s  a ne+ r e a c t i v i t y  of less  

than k . S h i f t  Supervisor 's  per-  
mission t o  inc rease  power 

- 
2.16 While mairkair ing t h e  r e a c t o r  a t  t h i s  power, 

- 
2.17 Increase t h e  power t o  ~1 Mw and s tar t  h e a t  

rem0va.l a t  t h e  r a d i a t o r  t o  maintain t h e  re- 

2.17.1 

a c t o r  o u t l e t  temperature a t  1225 0 F as follows: 

Increase nuclear f l u x  t o  approximately 

1 Mw by inc reas ing  t h e  s e t t i n g  on t h e  se- 
l e c t e d  p i c o a m e t e r  range switch and/o- 

changing t:.e flux demand knob. 

na t e  p ~ c o m e t e r  range switch should a l s o  

be ad jus ted  as power i s  increased.  

??le a l te r -  

2.17.2 Star t  MB-1. 

2.17.3 Switch t h e  load-demand switch t o  t h e  
Tb.is w i l l  open the "increase" pos i t i on .  

iriLet and o u t l e t  r a d i a t o r  doors. - 
2.17.4 Manualljr adJust  t h e  f l u x  demand and 

t h e  load demand t o  maintain t h e  r e a c t o r -  

o u t l e t  temperature a t  1225'~.  

2 .18  A d j u s t  t h e  temperature-demend s e t p o i n t  t o  
1225'3' ( o r  s l i g h t l y  l ess )  using XSNARCA. 

2.19 Check t h a t  both range s e l e c t o r s  on the pico- 

ammeters are i n  t h e  1 . 5  Mw rarlge. 
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I n i t .  Date /Time 
2.20 Adjust t h e  regulat ing-rod l i m i t  switches s o  

t h a t  t h e  regula t ing  rod i s  approximately i n  

t h e  cen te r  of i t s  range. 

2.21 Push t h e  run but ton (S-11). This s e a l s  t h e  
r eac to r  i n  run and switchto temperature servo.  
Check tha t  l i g h t s  on t h e  console i n d i c a t e  

t h i s .  

2.22 Increase  t h e  r a d i a t o r  power withdrawal t o  

Mw by holding t h e  load-demand switch 

i n  t h e  " increase" pos i t i on .  The rod servo 
I 

. c o n t r o l l e r  should manipulate t h e  rods t o  
keep t h e  r eac to r -ou t l e t  temperature a t  
lZZ5'F. 

2.22.1 Both r a d i a t o r  doors open t o  t h e  

Note t h a t  t h e  following occurs:  

upper l i m i t .  
2.22.2 The AP se tpo in t  increase  and t h e  

dampers c lose  completely. 

2.22.3 MB-3 starts. 
2.22.4 The A" increases  causing t h e  bypass 

dampers t o  p a r t i a l l y  open. 
2.22.5 The AP s e t p o i n t  i nc reases  causing 

t h e  bypass damper t o  c lose  u n t i l  de- 

s i r e d  power i s  a t t a i n e d .  

3 MANUAL AND SPECIAL POWER OPERATION 

The r eac to r  hea t  load and f l u x  can be a d j u s t e d  manually i n  a 
number of d i f f e r e n t  ways. These may be des i r ab le  f o r  s p e c i a l  t e s t s .  
De ta i l s  procedures w i l l  b t  w r i t t e n  when needed. 

The con t ro l  rods can be manipulated manually t o  a t t a i n  c r i t i -  

c a l i t y  and a d j u s t  power using t h e  ind iv idua l  ac tua to r  switches.  

The regulat ing-rod l i m i t s  have no func t ion  when i n  manual con t ro l .  

Group i n s e r t i o n  i s  poss ib l e  a t  a l l  t imes and group withdrawal can 

be done when i n  t h e  start mode. 

withdrawn and i n s e r t e d  the same amount wi th in  1 i n .  of each o ther .  
Rods 2 and 3 w i l l  normally be 

c 

E 
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Rod 1 w i l l  be kept a t  least  4" below rod 2 and rod 3 and wi th in  
t h e  range of 8 t o  39 withdrawn. 

A t  very low powers it may be necessary t o  ad jus t  power removal 
by ad jus t ing  t h e  e l e c t r i c a l  hea te rs  o r  it may be advantageous t o  

raise one or both r a d i a t o r  doors with t h e  blower o f f .  A t  h igher  
power with one or both of t h e  blowers on, f i n e  adjustment may be 

made by s e t t i n g  t h e  doors a t  a f ixed  p o s i t i o n  and changing t h e  

bypass-damper pos i t ion .  

which w i l l  hold a constant  r a d i a t o r  aP o r  on manual which w i l l  

maintain a f ixed  damper pos i t ion .  

The damper con t ro l  may be set  on automatic 
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5K NORMAL OPERATING CONDITIONS 

No-mal operat ion of t h e  r e a c t o r  i s  considered t o  be w k ~  f u e l  sa l t  
i s  cirez;latir,g i n  YGe f ~ e l  system and coolant s a l t  i n  t8"e eaolarzt s y s ~ e m .  

%?e n w l e a r  power w L i l  depead o : ~  tk e expeririental pr:!g;ram fJoyyal. -7pJ~les 

foz ot'ner monl txed  va r i ab le s  are given Ln tl2e bu i ld ing  logs OF cl 

c m p u t e r  l o g  sleets, d e t a i l s  nf eee r i rnen t s  i n  p-.og:cesa a r e  Q.;;tlilc,d in 

t h e  run in s t ruc t ions ,  and operat ing l i m i t s  are l i s t e d  i n  P a r t  V I .  

gerLeral desc r ip t ion  sf t:-,e o-,.era%i_oils i s  give9 below. 
A 

0 yi?e wactcr  o;;t.tiet t empr& , tu re  w i l l  no;-;nal.ly 'oe he ld  a t  1225 F and 

The ot;?er clrcGLating sa l t  tdmpratm-es Le allowed t o  vary wit :  power. 
nLclear ~ o w e r  a i d  tk heat  relqo-Jal rate w i l l  be ad jus t ed  t-; r t t 2 i n  
steady state. 

load-control  system. ( A t  times manual con t ro l  w i l l  be  exercised over 
t h e  doors, damper, and blowers.) Nuclear power w i l l  normally be con- 
t r o l l e d  by t h e  servo system: 

the "start" mode and t h e  ser-70 w i l l  hold t h e  power a t  a s e l e c t e d  set-  
poixit; a t  higher  powex, the  system w i l l  normally be i n  "run" and t3e 
servo w i l l  adJus t  t h e  nuclear power as required t o  maintair, t h e  s e l e c t e d  

r e a c t o r  o u t l e t  temperatu-e. 

krou.ght to t h e  presc3.be2 l e v e l  by ad jks t ing  t5e heat load .  

Ivnm~ally t h e  h e a t  l oad  w i l l  be  adjasted- through t h e  a c t o  

below about 1 Mw t h e  system w i l l  be i n  

I n  t h i s  mode t h e  nuclear power w i l l  be  

Capsules of eLirichlng sa l t  will be added a t  in t e r l i a l s  of approxi- 

mately one week o r  locger t o  compelsate f o r  23"U burrup and t';zc_ slow 

growth of long-i ived f i s s i o n - p r o d w t  p o i s o i s .  

(under servo coz17;rol) and t h e  sl?im rods w i l l  be ad jus t ed  t o  conpensate 

f o r  s h o r t e r - t e r n  effects  associa'ied w i t ? ?  changes i n  power level Tke 

shim rods w i l l  be ad jus t ed  as necessary t o  keep t h e  r e g u l a t i i g  1-06 wi. th-  

i n  I t s  most  e f f e c t i v e  raqge, 8 t o  3 9 - i ~ c h  wiKidrawa1, and a t  least  4 
inches. below t h e  two shivi rods.  The two shim rods w i l l  be kep t  eve2 

with each o ther .  A s  t'ne r egu la t ing  rod i s  automatical ly  iiZseiM-kd 0% 

withdrawn, t h e  servo l i m i t  switches w i l l  be ad jus t ed  as necessary t o  

prevent  t h e  rod from encou-rltering either l i m i t .  

The r e g d a t i n g  rod 

The logger-coqutc?r w i l l  o r d i a a r i i y  be i l z  sel-vice, j-f not, n o m a i  

operat ion can corltiniac b u t  with an inc rease  i n  maanal su rve i l l ance  and 

logging. I n  pa,I-LvIc7;lm, i f  the eoxpvter i s  out of servic?, s p e c i a l  
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a t t e n t i o n  must be given t o  t h e  r e a c t i v i t y  behavior t o  watch f o r  abnormal 
behavior. (When t h e  computer i s  i n  serv ice ,  a r e a c t i v i t y  balance w i l l  be  

computed every 5 minutes, monitoring f o r  any dev ia t ion  of t h e  r e a c t i v i t y  

from t h e  normal behavior. ) 
The h e a t e r s  on l i n e s  and equipment i n  t h e  f u e l  and coolant  systems 

w i l l  be kept  a t  approximately t h e  same s e t t i n g s  as required t o  hold t h e  

temperatures i n  t h e  system a t  12Z5°F when s u b c r i t i c a l  except f o r  t h e  

fuel-pump h e a t e r s  which w i l l  be reduced i n  order  t o  inc rease  t h e i r  usable  
l i f e .  

FV-103, 204, and 206 w i l l  be  frozen, b u t  t h e  temperatures w i l l  be  

maintained s o  t h a t  t h e y  w i l l  thaw upon loss of e l e c t r i c a l  power i n  less 
than 15 min. 

s h a l l  have s u f f i c i e n t  f r e e  space t o  d r a i n  t h e  e n t i r e  r e a c t o r  system. 

FV-104 and lo7 through 1 1 2  w i l l  be deep f rozen  and w i l l  not  thaw upon 

loss of e l e c t r i c a l  power. 

( i f  i n  r e a c t o r  or d r a i n  tank c e l l s )  w i l l  be kept  above 400 F t o  prevent  
f l u o r i n e  evolut ion.  

FV-105 and FV-106 w i l l  be thawed, and e i t h e r  d r a i n  tank  

However, a l l  sa l t  subjected t o  high r a d i a t i o n  
0 

Temperatures i n  FD-1, FD-2, FFT, and t h e  CDT w i l l  be kept  above 

1000°F. 

sa l t  processing w i l l  be done while f u e l  or f l u s h  salt  i s  i n  r e a c t o r .  

A l l  d r a i n  l i n e s  i n  t h e  f u e l  and coolant  system w i l l  be kept  above t h e  
f r eez ing  p o i n t  of t h e  sal t .  

The FST may be cooled t o  ambient temperature i f  required.  No 

The proper water l e v e l  w i l l  be maintained i n  t h e  feedwater t ank  f o r  

Nos. 1 and 2 steam drums, and cooling-tower water w i l l  be run continuously 
through t h e  condensers s o  t h a t  t h e  a f t e r h e a t  removal system i s  i n  standby 

condi t ion.  

Cover gas and bubbler flows w i l l  be maintained t o  t h e  f u e l  and cool- 

a n t  pumps. The offgas  from t h e  f u e l  pump w i l l  be s e n t  t o  t h e  main char- 

coa l  beds, and t h e  coolant-pump offgas  w i l l  go d i r e c t l y  t o  t h e  contain- 

ment-vent i la t ion f i l t e r s .  The e q u a l i z e r  valves  HCV-544, 545, and 546 
between t h e  f u e l  d r a i n  and t h e  f l u s h  tanks and t h e  f u e l  pump as w e l l  as 
HCV-527 between t h e  coolant-drain tank and t h e  coolant  pump w i l l  be open. 

The helium-supply and vent valves on FD-1, FD-2, FFT, and CDT w i l l  be 
c losed .  The FST w i l l  normally be maintained a t  a s l i g h t  p o s i t i v e  pressure  

. 

. 
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The f u e l  system, coolant system, FD-1, FD-2, FFT, and CDT w i l l  be main- 

t a ined  a t  about 5 p s i g  pressure  by t h r o t t l i n g  PCV-522 and PCV-528 i n  t h e  

offgas flow from t h e  pumps. Two sec t ions  of t h e  main charcoal beds w i l l  

be  on stream a t  a l l  times with t h e  o thers  valved of f  and i n  standby. 

Lubricat ion and coolant o i l  w i l l  be c i r c u l a t e d  through t h e  f u e l  

pump using FOP 1 or 2 and through t h e  coolant pump using COP 1 or 2. 

pumps w i l l  be a l t e r n a t e d  weekly. 

tanks w i l l  be maintained a t  7 ps ig .  

w i l l  be  maintained above 40%. 
des i r ab le  for t h e  o i l  supply t o  t h e  bear ings t o  be shut  of f  immediately; 

however, a small l eak  can be t o l e r a t e d  i n d e f i n i t e l y .  It w i l l ,  therefore ,  

be necessary t o  pe r iod ica l ly  change t h e  leve l  setpoint ,  on LI-GT-l-A3 

and LI-OT-2-A3. 

The 

The over-pressure on t h e  o i l  supply 

The o i l  l e v e l  i n  the  supply tank 

Upon a gross  l e a k  i n  a pump seal, it i s  

This should never exceed Z $  below indica ted  l e v e l .  

The l e v e l  i n  t h e  o i l  catch tanks gives  an ind ica t ion  of t h e  leakage 

The l a r g e  diameter upper por t ion  of t h e  tank i s  pro-  

Therefore, t h e  

through t h e  seals. 

vided f o r  shutdown margin i n  case of gross  seal leakage. 

o i l  l e v e l  i n  t h e  catch tanks w i l l  be kept  below t h e  upper por t ions .  (<50% 

on LI-524 or LI-526). 
The cover-gas supply w i l l  be from a helium t ra i ler  w i t h  a bank of 6 

s tandard helium cyl inders  i n  standby. One of t h e  main helium dryers  and 

oxygen-removal u n i t s  w i l l  be  i n  service,  and t h e  o thers  w i l l  be valved 

o f f  and a t  reduced temperature i n  standby. 

of t h e  main u n i t s  will be i n  se rv i ce .  

The a u x i l i a r y  dryer downstream 

All  leak-de tec tor  headers will. be pressur ized  to approximately 100 
p s i g  with a l l  valves  t o  i n - c e l l  f langes open. 

be  open and "B" valves  closed. 

A l l  header "Aff valves w i l l  

Component coolant  pump No. 1 B r  No. 2 w i l l  be i n  se rv i ce  f o r  keeping 

i n - c e l l  f r eeze  plugs f rozen  and f o r  cool ing t h e  fuel-pump bowl, con t ro l  

rods, and reactor-access  plug. Component coolant  pump No. 2 w i l l  be 

operated f o r  t h e  f i r s t  f u l l  (7 day) week of each month t o  in su re  proper  
operat ion and w i l l  be kept i n  standby t o  rep lace  CCP No. 1 t h e  res t  of 

t h e  t i m e ,  The No. 3 componeat coolant  pump w i l l  be i n  operat ion t o  

keep t h e  f r e e z e  valves  i n  t h e  coolant system and t r a n s f e r  l i n e s  f rozen.  
(Deep-frozen f reeze  valves  may not requi re  coolant a i r . )  The se rv ice  

. 
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a i r  compressor provides emergency cooling a i r  and w i l l  be  operated when 

needed. 
The r eac to r  and drain- tank c e l l  pressure  w i l l  be  he ld  cons tan t  a t  

about 12.7 ps ia ,  using t h e  component coolant  pump No. 1 o r  No. 2 .  Valves 

i n  t h e  evacuation l i n e  (569) w i l l  be  t h r o t t l e d  t o  hold t h e  pressure  with- 

i n  l i m i t s .  
oxygen content below 5%. 
pressures  o r  oxygen balance shall not  exceed 1% of t h e  c e l l  volume p e r  

day a t  condi t ions of t h e  maximum c red ib le  accident .  

Nitrogen w i l l  be continuously added t o  t h e  c e l l s  t o  keep t h e  

The c e l l  leak rate as ind ica t ed  by t h e  c e l l  

Containment v e n t i l a t i o n  s tack  f a n  No. 1 w i l l  be i n  operat ion with 
No. 2 f an  i n  standby. 

less hazardous t o  more hazardous loca t ions .  

be i n  se rv i ce  a t  a l l  t i m e s .  

Dampers w i l l  be ad jus ted  t o  maintain a i r  flow from 

A l l  t h r e e  s t ack  f i l t e r s  will 

The vapor-condensing system water tank  w i l l  be  2/3 f u l l ,  and t h e  

pressure  w i l l  be  approximately atmospheric. 

One cooling-tower pump w i l l  be i n  operat ion and t h e  o the r  i n  s tand-  

Each Monday t h e  operat ing pump w i l l  be stopped and t h e  standby pump 

The cooling-tower fans  
by. 
s t a r t e d  and kept  i n  operat ion for t h e  next week. 
w i l l  be operated as needed t o  hold t h e  water temperature wi th in  l i m i t s .  
During f r eez ing  weather, t h e  fans  w i l l  b e  a l t e r n a t e d  t o  minimize i c i n g  

of t h e  tower. When t h e  ambient temperature i s  above f r eez ing  and only 
one fan  i s  requi red  t o  con t ro l  the water temperature, the  fans  will be 

a l t e r n a t e d  weekly. 

other  w i l l  be i n  standby. 
One t reated-water  pump w i l l  be i n  operation,and t h e  

These w i l l  be a l t e r n a t e d  weekly. 
The two space coolers  i n  the  r eac to r  c e l l ,  t h e  one i n  t he  f u e l  d r a i n  

tank c e l l ,  and t h e  two i n  the coolant c e l l  w i l l  be i n  continuous opera- 
0 t i o n  t o  maintain t h e  temperatures i n  the  c e l l s  below 150 F. 

Any water accumulating i n  t h e  sumps of t h e  r eac to r  c e l l ,  drain- tank 

c e l l ,  o r  o ther  c e l l s  w i l l  be j e t t e d  t o  t h e  waste tank. Accumulated 

l i q u i d  waste w i l l  be pumped pe r iod ica l ly  t o  t h e  Melton Valley waste 
d isposa l  p l an t .  

Both rad ia tor -duc t  blowers (MB 2 and MB 4) w i l l  be i n  opera t ion  a t  

a l l  t i m e s .  

. 
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One instrument a i r  compressor and one air  dryer w i l l  be i r  operatlor.  

and t h e  o ther  u n i t s  i n  standby. 

and dryer  w i l l  be put  i n t o  operat ion f o r  t h e  following week and t h e  

operat ing compressor and dryer  pu t  i n  standby. 
cy l inders  f o r  emergency instrument air w i l l  be  f l o a t i n g  on t h e  l i n e  with 

another  bank of 6 on standby. 

Each Monday t h e  standby a i r  compressor 

One bank of 6 ni t rogen 

The 125  kw ac-dc motor generator  (W L ) w i l l  be  i n  operation. Tnis 
operates t h e  25 kw de-ac motor generator  (PG4)  and keeps t h e  250v b a t t e r y  

bank charged. 

case M G 1  fa i ls .  

FOP No. 2, COP No. 2 and t h e  l lOv instrumentat ion.  

The b a t t e r y  bank provides emergency power for YG 4 in 
M G 4  provides emergency power f o r  t h e  sampler enr icher ,  

One 48v ac-de motor generator,  M G Z  or M G 3 ,  w i l l  be on l i n e  and 

These provide 48v dc instrument power and keep t h e  other  i n  standby. 

t h e  48v b a t t e r y  bank charged. 

ment power i n  case both MG 2 and MG 3 f a i l .  

nated weekly. 

The b a t t e r y  bank suppl ies  emergency i n s t r u -  

The MG sets w i l l  b e  a l te r -  

The b a t t e r i e s  i n  t h e  25Ov and 48v system w i l l  be  checked pe r iod ica l ly  

t o  assure  t h a t  they are i n  good condi t ion.  

The diesel generators  w i l l  not  normally be i n  operation, b u t  w i l l  be  

t e s t e d  pe r iod ica l ly  t o  assure  t h a t  they are ready f o r  operation. 

A per iodic  opera t iona l  check w i l l  be  made of a l l  s a fe ty  ix t e r locks .  

The f i v e  scanners w i l l  be used t o  continuously monitor t h e  system 

temperatures.  

reference s e t  a t  1100 F. 

Scanners D and E w i l l  be  set on a ga in  of 1COand have t k e  
0 

A l l  process and personnel r ad ia t ion  monitors w i l l  be i n  se rv i ce  a t  

Per iodic  checks w i l l  be made t o  determine t h a t  they are a l l  t imes.  

operat ing properly.  

The coolant s t ack  w i l l  be monitored for beryl l ium a t  a l l  t i m e s .  

B e r y l l i u m  sampling s t a t i o n s  w i l l  be i n  se rv i ce  and t h e  f i l t e r e d  samples 

w i l l  be removed d a i l y  and checked by t h e  i n d u s t r i a l  hygien is t .  

beryl l ium blower w i l l  be i n  operat ion with t h e  o ther  i n  standby. 

w i l l  be a l t e r n a t e d  weekly. 

One 
These 

The jumper board w i l l  have no jumpers not authorized by chief  o r  
There w i l l  be no r ed  ind ica to r  lights on a s s i s t a n t  chief  of operat ions.  

jumper board above 1Mw operat ion (Run mode). 
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6 SAMPLING AND ADDITIONS 

6-1 
10 /2 616 5 

Various systems are sampled and analyzed periodically to deternine 

corrosion rate, build-up of contaminates, loss of corrosio2-inhititing 

chemicals, etc. Details of sampling and/or additions are giver_ ir the 

following sections. 

Table 6-1 lists the various samples routinely taken, giving the 
normal frequency of analysis, numbering system used, and other pertinent 

information. Any sample taken which does riot logically fit into the 

categories listed will be considered a miscellaneous sample and will be 

numbered consecutively and preceded by an "M". (i.e. M-1,  M-2,  etc.) 

When a sample is taken to the analytical laboratory, a "Reqdest for 

Control Analysis" form X-324 (Figure 6-1) should be filled out as com- 
pletely as possible and submitted with the sample. Cross out statement 

regarding fissionable material if it does not apply. 

is required on a particular analysis, this should be so indicated giving 

priority if more than one rush analysis is needed. Results from rush 

analyses will be phoned to the shift supervisor when completed. Perti- 

nent information should be entered in the sample log when sample is 

taken and when results are received. If results are questionable, advise 
the analytical laboratory so that they can check their results. 

If rush analysis 

. 
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b Table 6-1 (continued) 

'% 
2 
2 

Sampling Deliver Sample Analysis 
Material  Sample Sample Sample Normal Procedure To Normally 

B l d g .  Chemist Requested Normal Limits a Sampled Number Point Size Frequency Used 

Coolant S a l t  CP-*- Coolant Pump 9g Weekly 6~ 4500 la ing  7Li - 13.1  w t  $ d 
Be - 9.7 w t  $ r 
F - 77.1 w t  4b 
Fe Q00 Ppm 
C r  a00 Ppm 

4 0 0  ppm N i  
Mo 
0 

Treated m-* V-826B 250 m.P, Note 1 6c 4500 k i n g  Total  I n h i b i t o r  1600-2100 ppm 
Water from PH 
LOOP 

8.8 - 9.2 
Hardness CaC03 No increase 

A 1  Q p p m  
Fe QPPm 

NO2 
B 

650 t o  866 ppm (1200-1600 pprn potassium n i t r i t e )  
46 t o  57 ppm (400-500 pprn potassium t e t r a  borate)  

4500 Wing Total  Inh ib i tor  1600-2100 ppm Treated Npw-w V-848F 250 Note 1 6c 
Water from PH 
Nuclear Hardness CaC03 
Wne t m t i o n  

8.8 - 9.2 
No increase 

NO2 
B 
A 1  QPPm 
Fe QPpm 

650 t o  866 pprn (1200-1600 ppm potassium n i t r i t e )  
46 t o  57 pprn (400-500 pprn potassium t e t r a  bora te )  

* 
I n s e r t  the run number a t  * and number consecutively for  f u e l  and f lush salt during each run ( i . e .  FP-4-1, FP-4-2, FP-4-3, e t c .  could be f i r s t  
f l u s h  s a l t  sample from Run 4 and the f i r s t  and second k e l - s a l t  sample). 

w 
Number consecutively (do not include run number). 

Note 1: Samples a r e  analyzed twice weekly by operation personnel for pH and t o t a l  i n h i b i t o r  and hardness and a r e  not  normally submitted t o  a n a l y t i c a l  
chemistry. Complete ana lys i s  l i s t e d ,  except t o t a l  inh ib i tor ,  i s  run weekly by a n a l y t i c a l  chemistry. 

0 .  0 

.. 

. .  . 0 . a 
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Table 6-1 (continued) 

Sampling Deliver Sample Analysis 
Mater ia l  Sample Sample Sample Normal Procedure To Normally 

Bl&. Ch Sampled Number Point Size Frequency Used emist Reauested Normal L i m i t s  

Cooling Tower CTW-W V-829D 2 5 M  Note 2 6c 4500 Iaing PH 7.0 - 8.0 

System Fe Ppm 

Water from Chromate 30 - 50 P P ~  
Circu la t ing  Hardness CaCO, <2x process water 

Process Pw-* v-agon 2 5 m  Note 3 6c 4500 k i n g  PH 6.5 - 8.0 
Water Hardness CaCO, U 2 5  ppm ( a r b i t r a r y )  

Fe a PPm 

Condensate W-* Condensate 2 5 0 d  When f i l l e d  6~ 4500 Iaing Hardness CaCO, <5 Ppm 
Storage 
Tank No. 1 
V-CST- LA 

Condensate W-* Condensate 25Om.l When f i l l e d  6C 4500 Ia ing  Hardness CaCO, <5 PPm 
Storage 
Tank No. 2 
V- CS T- 2A 

Reactor and C A - H  V-565B 25m Weekly 
Drain Tank 
C e l l  A i r  

~ ~ 

6D 2026 Iamb Be 

D,$d 
Gamma Spec 

-)cIc 

Note 2: 

Note 3: 

Number consecutively (do not include run number). 

Samples a r e  analyzed da i ly  by operations personnel for pH, chromate, and hardness. 

Samples a r e  analyzed twice weekly by operations personnel for pH and hardness. 

Complete ana lys i s  i s  run weekly by Analyt ical  Chemistry. 

Complete ana lys i s  is run weekly by Analyt ical  Chemistry. 



Table 6-1 (continued) * 
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a 
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Sampling Deliver Sample Analysis 
Mater ia l  Sample Sample Sample Normal Procedure To Normally 

Sampled Number Point Size Frequency Used Bldg.  Chemist Requested Normal L i m i t s  

7031, and 250 lee Each new 6E 2026 Lamb Carbon r 
drum and Sulphur 
when Moisture 

Bromine number 
Acid number 
Flashpoint  v i s c o s i t y  

a t  100°F & 210°F 
I n t e r f a c i a l  tension 

a t  77°F 
Inf ra red  spectro- 

photometric and 
spectrographic 
analyses 

753D 
Lube o i l  
Fuel  & 
Coolant (or -1 

required T o t a l  Sol ids  

Weekly during 63 2026 Iamb Acid No. (AS'IM-974) 0.06 
power opera- I n t e r f a c i a l  tension a t  18 dynes/cm 
t i o n  only 77°F 

66 SSU a t  100°F, 36 SSV a t  210°F 

322°F 

Fuel and LOG-* Line 535 250 ml When 6E 2026 Lamb DIM/& 
Coolant (or  534) required Camma Spec 
Pump Lube 
O i l  Cover 
Gas 

Cover Gas CG-* He T r a i l e r  Note 4 

Untreated CG-* Line 548 
Cover Gas 
From 
T r a i l e r  

When 5F 9735 S i t e s  02 
required H20 

* 
Number consecut ively (do not  include r u n  number). 

Note 4: The t r a i l e r  w i l l  be analyzed a t  Y-12  each time a f t e r  it is  f i l l e d .  

, *  'I 
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Sampling Deliver Sample Analysis 
Mater ia l  Sample Sample Sample Normal Procedure T O  Normally 

Sampled Number Point Size Frequency Used B l d g .  Chemist Requested Normal L i m i t s  

Cover Gas CG-* Line 549 When 5F 9735 S i t e s  02 

H20 from Dryers required 
c% 02 
Removal Units 

Offgas from E-* V-518F When 5G 
t h e  FP required 

Liquid from CS-* v-334 
reac tor  (or (or 344) 
drain tank) 
C e l l  Sump 

When j e t t e d  3 2026 Iamb DIM/& 
Gamma Spec. 

Liquid from CS-* Misc. Cel l  250 m.8 When Dip 2026 Iamb DIM/& 
Sumps and sumps required Sample Gamma Spec 
the Pump 
Room Tank 

Liquid i n  WT-* V-305B 250 Before 3 2026 lamb PH >7 
Waste Tank bPtYing  NaOH required t o  

Tdnk neut ra l ize .  
Mil l icur ies /& U . 3  mil l icur ies /cc  

* 
Number consecutively (do not  include run number). 

d cc 
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- 
REVIOUS 
I STORY 
OF 

SAMPLE 

X- 324 CONTROL NO. - 

ESTIMA- 
TION OF 
CONCEN- 
TRATION 

REQUEST FOR CONTROL ANALYSIS 

T h i s  form a s  to be used &y for sgm les containing less 
than 50 milligrams concentration of fissionable material. 

1 
SAMPLE 
CODE 

DATE SUBMITTED 

ESIRED 
IALYSIS 

- 

NAME 

SERIES NUMBER 

OF ALL 
:ONSTITUENTS 
IN SAMPLE 

R e q u e s t o r  

FIGURE 6-1 
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. 6A FUEL SYSTEM SAMPLING AND ENRICHING 

The main p a r t s  of t h e  sampler-enricher are: a t r a n s f e r  tube con- 

nected t o  t h e  pump bowl through which t h e  sample capsule i s  lowered t o  
ob ta in  a sample, a shielded t r a n s f e r  box on t h e  8 5 2 '  l eve l ,  a manipulator 

used t o  handle t h e  sample, helium supply and vacuum pumps used f o r  purg- 
ing, and t h e  t r a n s p o r t  conat iners  and t r a n s p o r t  casks.  In t e r locks  are 

provided t o  maintain containment and minimize harmful o r  dangerous 

operations.  A b r i e f  d e s c r i p t i o n  of t h e  manipulation necessary t o  remove 

a sample o r  add an  enrichment capsule i s  given i n  Sect ion 6~-1 and 6A-2.  

Precautions are taken t o  keep moisture and oxygen out of t h e  sample and 

out of t h e  f u e l  system and t o  keep r a d i o a c t i v i t y  i n .  
s a ry  t o  do t h i s  i s  not given i n  t h e  general  d e s c r i p t i o n  b u t  i s  covered 

along with o the r  de ta i l s  i n  t h e  sampling check l i s t s  6~-3 and 6A-4. 
The checkout and s t a r t u p  of t h e  sampler-enricher af ter  a long shutdown 

i s  covered by 6~-5. Securing t h e  sampler-enricher f o r  a long shutdown 
i s  covered by 6A-6. Unusual operat ing condi t ions are given i n  6~-7. 

The purging neces- 

Since sampling i s  p o t e n t i a l l y  hazardous, two operators  are required 

f o r  most of t h e  manipulations. 

each s t e p  i n  t h e  procedure, observes t h e  o the r  operator  as he does t h e  

operat ions and t h e n  checks o f f  t h e  check l i s t .  
s u f f i c i e n t ,  t h i s  i s  ind ica t ed  on t h e  check l is ts .  

1 

I n  general, one person reads out  loud 

Where one operator  i s  

GENERAL DESCRIPTION OF SAMPLING THE FUEL SYSTEN 
Except f o r  long shutdowns o r  sampler-enricher maintenance, t he  

The sampler-enricher w i l l  be i n  standby condi t ion when not  i n  use. 

permissive switch i n  t h e  con t ro l  room w i l l  be of f ,  and t h e  vacuum 

pumps w i l l  not  be running. 

on t h e  l a t c h  i n  Area lC, t h e  operat ional  o r  maintenance valve w i l l  

be  closed, t h e  access p o r t  w i l l  be closed, t h e  manipulator cover 

w i l l  be on, and t h e  removal valve w i l l  be closed s o  t h a t  a sample 

can be i s o l a t e d  quickly.  

An empty sample capsule w i l l  be ha3ging 

The f i r s t  s t e p  i n  t ak ing  a sample i s  t o  t u r n  t h e  permissive 

switch on. 
operat ion of t h e  vacuum purnp used i n  purging. 

This t u r n s  on t h e  instrument con t ro l  power and permits 

A check i s  made t o  
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assure  t h a t  a l l  pressures  

t h e  proper pos i t ion .  The 

are wi th in  l i m i t s  and a l l  valves  are i n  

opera t iona l  and/or maintenance valve i s  

then  opened, alzd t h e  capxle  i s  i n s e r t e d  i n t o  t h e  punrp bowl and 

t h e  sample withdrawn using t h e  capsule-drive motor. 

i s  i n  Area lC, t h e  operat lonal  or t h e  maintenance valve i s  closed.  

When t h e  sample 

Working i n  the  glove box near t h e  sanrpler-enricher, a c lean  

capsule i s  weighed and placed i n  a decontaminated t r a n s p o r t  con- 

t a i n e r .  

p o r t  cask on top  of t h e  sampler-enricher i n t o  t h e  removal seal area. 

The removal valve i s  tlien opened and t h e  t r a n s p o r t  conta iner  low- 

ered i n t o  Area 3A. 
and then  i s  p a r t i a l l y  wit'ndrawn, and t h e  removal valve i s  closed.  

The capsule i s  removed from t h e  lower p a r t  of t h e  t r anspor t  con- 

t a i n e r  and placed on t h e  floor i n  Area 3A. 
The access  p o r t  i s  then opened, and t h e  sample i s  removed from 

The t r anspor t  container  i s  then  lowered through a t r a n s -  

The top  of t h e  t r anspor t  container  i s  unscrewed 

t h e  l a t c h  using t h e  manipulator, and i s  placed i n  t h e  bottom por- 

t i o n  of t h e  t r anspor t  container  i n  Area 3A. The empty capsule  i s  

hung on t h e  l a t ch ,  and t h e  access p o r t  i s  closed. 

valve i s  opened, t h e  top  i s  lowered back i n t o  Area 3A and threaded 

onto t h e  bottom of t h e  t r anspor t  container ,  and it i s  withdrawn 

i n t o  t h e  c a r r i e r  cask. 

permissive switch turned o f f .  

a t ruck  and taken t o  t h e  a n a l y t i c a l  l abora tory  f o r  ana lys i s .  

The removal 

The removal valve i s  then closed, and t h e  
The t r anspor t  cask i s  loaded onto 

A decontaminated t r anspor t  conta iner  and a t r anspor t  cask are 

brought back t o  t h e  MSRE on t h e  r e t u r n  t r i p .  The t r a n s p o r t  con- 

t a i n e r  i s  placed i n  t h e  glove box, and t h e  cask i s  placed on t o p  

of t h e  sampler-enricher.  

GEE%& DESCRIPTION OF ADDING ENRICHING CAPSULES TO THE FUEL SYSTEM 

The enriching sal t  as received a t  t h e  MSRE i s  i n  a r r ays  of 7 
samples which are i n  sea led  cans.  These are s to red  i n  an a-gproved 

safe. The safe should be locked a t  a l l  t i m e s  except when removing 

capsules .  

department, t h e  MSRE 

or t h e  ORNL s h i f t  supervtsors .  

The safe can be opened by t h e  head of t h e  operat ions 
engineer responsible  f o r  SS accountabi l i ty  

The engiaeer  responsible  f o r  SS 
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accountabi l i ty  will t ake  care  of t h e  prel iminary prepara t ions  of 
t h e  capsules.  

array,  c u t t i n g  t h e  capsules apar t ,  weighing each ind iv idua l  capsule, 

and a t t ach ing  a l a t c h  key t o  each. 
i n t o  t h e  safe. 

This will cons i s t  of opening t h e  can, weighing t h e  

These will then  be put  back 

When it i s  necessary t o  add a capsule t o  t h e  system, w r i t t e n  

i n s t r u c t i o n s  will be i ssued  giving t h e  capsule number t o  be added. 

This capsule i s  then removed from t h e  s a f e  and t r a n s f e r r e d  t o  t h e  

glove box. After weighing, ho les  a r e  d r i l l e d  through t h e  capsule 

t o  a l l o w  t h e  sa l t  t o  d ra in  when i n s e r t e d  i n t o  t h e  f u e l  pump. The 

capsule i s  then  reweighed and placed i n  a t r anspor t  conta iner .  

sampler-enricher permissive switch i s  turned on, and t h e  t r a n s p o r t  

container  i s  lowered through a t r anspor t  cask on top  of t h e  sampler 

i n t o  t h e  removal seal a rea .  

t h e  t r anspor t  conta iner  lowered i n t o  Area 3A. 
p o r t  conta iner  i s  unscrewed and then  i s  p a r t i a l l y  withdrawn, and 

t h e  removal valve i s  closed. The access p o r t  i s  then opened, and 

t h e  empty sampling capsule i s  removed from t h e  l a t c h  and placed 

i n  Area 3A. 
access door i s  closed. 

valve i s  opened, and t h e  capsule i s  i n s e r t e d  i n t o  t h e  pump bowl. 
After allowing s u f f i c i e n t  t i m e  f o r  t h e  sal t  t o  melt, t h e  capsule 

i s  withdrawn i n t o  Area lC, and t h e  opera t iona l  or maintenance valve 

i s  closed. 
capsule i s  placed i n  t h e  bottom p a r t  of t h e  t r anspor t  container,  
and t h e  empty sample capsule i s  hung on t h e  l a t c h  i n  Area 1C. 

access p o r t  i s  closed, and t h e  removal valve i s  opened. The top  
i s  threaded onto t h e  bottom of t h e  t r a n s p o r t  container,  and it i s  

withdrawn i n t o  t h e  c a r r i e r  cask. 

and t h e  permissive switch turned of f .  

onto a t ruck  and taken t o  t h e  a n a l y t i c a l  l abora tory  f o r  weighing 
of t h e  empty enriching capsule.  A decontaminated t r anspor t  con- 

t a i n e r  and a t r a n s p o r t  cask a r e  brought t o  t h e  MSRE on t h e  r e t u r n  
t r i p .  The t r anspor t  conta iner  i s  placed i n  t h e  glove box, and t h e  

cask i s  placed on top  of t h e  sampler-enricher.  

The 

The removal valve i s  then opened, and 

The top  of t h e  t r a n s -  

The enriching capsule i s  hung on t h e  l a t ch ,  and t h e  

,The opera t iona l  and/or t h e  maintenance 

The access p o r t  i s  then  opened. The empty enr icher  

The 

The removal valve i s  then  closed, 

The t r anspor t  cask i s  loaded 
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6A FUEL SYSTEM SAMPLING AND ENRICHING 
Advise Analy t ica l  Lab. 

Sample No. Date Time 

3 FUEL SYSTEM SAMPLING CKECK LIST 

1 n i t  i a1 
3.1 Prepare t o  use sampler-enricher. (One operator  can do 

3 .l. ) (Control Room) 

3.1.1 Notify s h i f t  supervisor  ( o r  con t ro l  room super- 

v i s o r )  t h a t  sampling i s  ready t o  start .  
3.1.1.1 Turn permissive switch on. 

3.1.1.2 Check p r i o r  check l i s t  f o r  number of t h e  

capsule t h a t  i s  on t h e  l a t c h .  

i s  W t .  of capsule 
Capsule Number 

(Sampler Enricher)  

NOTE: 

sample taken each week. 

3.1.2.1 and 3.1.2.2 a r e  t o  be omitted except f o r  t h e  f i r s t  

3 .1 .2  Check i n i t i a l  condi t ions.  

3 .1 .2 .1  Read pressures  a t  sampler. 

Removal valve bu f fe r  (Green pen 6 7 0 ~ )  

Access p o r t  b u f f e r  (Red pen 6 6 9 ~ )  
Area 3A (Green pen AR 3A) 
Area 1C (Red pen 1CE) 

Operational valve b u f f e r  (Red pen 6 6 8 ~ )  

Maintenance valve bu f fe r  (Green pen 

655c) 
PI-590 He supply (hold a t  40 k 1 p s i g )  

PI-664B (#1 Leak Detector)  

PI-666~ (hold a t  20 f 1 p s i g )  

PI-644B (#Z l e a k  d e t e c t o r )  
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Ini ti a1 
PI-52ZB Pump bowl - must be l e s s  than 

10 p s i g  before continuing. 
3.1.2.2 Check valves _.__ Open Closed 

v-664 
V-686 
-673 
v-687 
v-641 
v-662 
v-676 
v-661 
v-668 
v-672 

v-644 

v-642 

v-665 
v-640 
v-685 
v-683 

V-666 

V-654 

V-643 

V-645 
V-646 
v-669 
v-670 
V-668 
V-655 
v-657 
v-671 

H S -668B 
H SV-678A 
H sv-678~2 

. 

. 

ZI-668~ on 1 

. 

. 
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. Time I n i t i a l  
open Closed 

HSV-677A 
H sv-6678 
HSV-678E 
HSV-659B 

3.1.2.3 Prepare equipment 

Turn i l lumina tor  from 5Ov t o  120v 

Turn vacuum pump #1 on 

Turn vacuum pump #2 on 

Adjust manipulator cover pressure PI-680 t o  
6" Hg vacuum. I f  high, open v-680 t o  ad jus t .  

open 
v-650 PI-650~3 80 ps ig  

HS - 54 2 A ZI-542A on 

HS-675A ZI-675A on 
3.2 I s o l a t e  sample. (2 operators  required)  

3.2.1 Purge area 1C. 
3.2.1.1 "Off-gas permissive" l i g h t  on. 

3.2.1.2 Evacuate a rea  1 C  for 2 minutes by opening 

HC V - 6 783 
HSV-678B2 
HSV-678~ 

Check that PR-1C pressure starts decreasing 

Time s t a r t e d  Stopped 
3.2.1.3 Close HSV-678~ 

HSV-678~2 
HSV-678~ 

3.2 .l. 4 Pressur ize  using V-657 u n t i l  PR-1C reads 

15  ps i a .  

3.2.2 I n s e r t  capsule i n t o  pump bowl. 

3.2.2.1 Pump bowl pressure PI-522A reads 

Ps ig  . 
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3 .2 .2 .2  Adjust p ressure  i n  area 1C t o  pump bowl 

pressure k 1 p s i  using V-657. 
i n  p s i a  - (14 + ps ig ) .  

Read on PR-1C 

3.2.2.3 Manipulator cover on. PI-680 reads 6 i n .  

Hg. vacuum. 

3.2.2.4 

3.2.2.5 

3.2.2.6 

"Removal valve closed" l i g h t  on. 

"Access p o r t  closed" l i g h t  on. 

Open opera t iona l  valve by turn ing  switch 

t o  open and hold u n t i l  c losed p o s i t i o n  l i g h t  

goes o f f .  

3.2.2.7 Closed pos i t i on  l i g h t  f o r  maintenance 

valve must be o f f .  If  it i s  not off ,  open 

valve by turn ing  switch t o  open and holding 

u n t i l  c losed p o s i t i o n  l i g h t  goes o f f .  

3.2.2.8 Turn capsule d r ive  motor switch t o  i n s e r t  

and bold u n t i l  capsule p o s i t i o n  ind ica to r  

reads 17 f t  5 i n .  o r  u n t i l  upper l i m i t  goes 
off ,  whichever i s  f i rs t .  Time 

3.2.3 P a r t i a l l y  withdraw and f r eeze  sample. 

3.2.3.1 
3.2.3.2 

Leave capsule i n  pump bowl one minute. 
Withdraw capsule  18 5 1 inches by tu rn ing  

capsule d r ive  motor switch t o  withdraw u n t i l  

capsule pos i t i on  i n d i c a t o r  reads 15 f t  11 i n .  
I f  pos i t i on  ind ica to r  should s top  a t  any t i m e ,  
immediately r e l ease  switch and no t i fy  s h i f t  

supervisor .  Time 

3.2.3.3 Wait 10 minutes f o r  sa l t  t o  s o l i d i f y .  --_ -- 
Time start  Time s top  

3.2.4 F in ish  withdrawal and i s o l a t e  capsule.  

3.2.4.1 F in ish  withdrawing capsule i n t o  Area 1C 

by turn ing  capsule d r ive  motor switch t o  with- 

draw and holding. 

s top  a t  any t i m e ,  immediately r e l ease  swttch 

I f  p o s i t i o n  i n d i c a t o r  should 

. . 

. 
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and n o t i f y  s h i f t  supervisor .  Release switch 

when pos i t i on  ind ica to r  reads 0 or lower l i m 5 - L  

l i g h t  goes off ,  whichever i s  f i rs t .  
3.2.4.2 Close o p e r a t i m a 1  valve by t n r r i n g  switch 

t o  c lose  and holding u n t i l  open pos i t i on  l i g k t  

goes o f f .  

3.2.4.3 Notify con t ro l  room t h a t  sample i s  i n  

Area 1 C .  

3.2.5 Prepare t o  move capsale  i n t o  Area 3A. 
(Glove Box) 

3.2.5.1 Obtain a c lean  capsule arid ca re fu l ly  

Weight weigh it. Capsule number 

3.2.5.2 Obtain decontaminated t r anspor t  container .  

, 3.2.5.3 Remove bottom p a r t  of t r anspor t  container .  
3.2.5.4 Check t h a t  O-rings are i n  goo3 condition. 

3.2.5.5 P lace  capsule i n t o  bottom piece  with 

cable  extending above t h e  s ides .  

3.2.5.6 I n s e r t  bottom p a r t  containing t h e  capsule 

i n t o  t h e  top  and engage about one thread.  

(High Bay) 

3.2.5.7 Attach removal t o o l  t o  t r anspor t  con- 

t a i n e r  using gasket t o  s e a l  t h e  j o i n t .  

3.2.5.8 Check t h a t  t h e  pieces  are al igned and 
t i g h t l y  jo ined  together .  

(Sample Enricher) 

NOTE: 

H. P. procedures must be followed. 
Any t i m e  personnel e n t e r  r e s t r i c t e d  area on top  of S. E., 

3.2.5.9 Check t h a t  t r anspor t  cask i s  i n  p lace  rin 

t op  of sampler-enricher. 

3.2.5.10 Check t h e  alignment. 

3.2.5.11 Open bottom drawer of t r anspor t  cask. 

3.2.5.12 I n s e r t  t r anspor t  conta icer  and rexoval 

t o o l  i n t o  tl-e t r anspor t  cask. 
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3.2.5.13 Lower t r a n s p o r t  conta iner  through removal 

s e a l  and lock i n  pos i t i on .  

3.2.5.14 
3.2.5.15 

Open HCV-666D, removal s e a l  b u f f e r .  

Evacuate removal a rea  f o r  1 min. using 

HCV-679A. P I - 6 7 1 ~  should respond immediately. 

3.2.5.16 Pressur ize  removal a r e a  t o  7 f 2 p s i g  

using v-671. 
3.2.5.17 Repeat s t eps  1 5 .  

Repeat s t e p s  16. 
3.2.6 Purge Area LC. 

3.2.6.1 "Off -gas permissive" l i g h t  on. 
3.2.6.2 Read m-678c RI-678~ 
3.2.6.3 Purge Area 1 C  k i t h  helium for 5 minutes 

by opening HSV-667~ 
HSV-678~2 

v-657 
HSV-678A 

(a) Time s t a r t e d  

(b)  After  - 30 sec.  read RI-678~ , 
RI-678~ 

( e )  After - 5 min. read RI-678~ , 
RI - 6 7 8 ~  . I f  not l e s s  than  

30 MR/hr no t i fy  t h e  s h i f t  supervisor .  

(d) Time purge stopped 
3.2.6.4 Close V-657 

HSV-667A 
3.2.6.5 Evacuate Area 1 C  f o r  2 minutes by open- 

ing  HCV-678E 
HSV-678~2 
HSV - 6 78 A 

Check t h a t  PR-1C responds immediately. 

3.2.6.6 Close HSV-678A 

HSV-678~2 

. 

t 
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3.2.6.7 Pressur ize  through v-657 u n t i l  PR-1C 

reads 1 5  p s i a .  

3.3.1 Purge &-ea 3A. 
3.3.1.1 “Off-gas permissive” I i g k t  02. 

3.3 .l. 2 Evacuate Snffe- betwsen boots u n t i l  PI-682 
s tops  decreasing by opening HV-682 
Close v-682 

3.3.1.3 Evacuaz? man ipu la tx  cover t o  8 i n .  Hg. 

uacuun by opeping v-680 
3.3.1.4 Evacuate Area 3A u n t i l  PR-3A <2 p s i a  by 

opening v-680 , BCV-678~ , ELIXI 

HSV-677A 
IMPORTANT: Watch boot t o  see t h a t  t h e  pressure d i f f e r e n t i a l  

between cover and 3A does not b u r s t  t h e  boots.  I f  boot  s tarts 

enlarging, c lose  W-677A u n t i l  it starts t o  col lapse.  
3.3.1.5 Close HCV-678E 

HsV-677A 
v-680 

a:& 3.3.1.6 P res su r i ze  by opening v-672 
t h r o t t l i n g  through v-663 until PI-680 
reads 0 p s i g  and PR-3A reads 1 4  p s i a .  

IMPORTANT: 
I f  it starts swelling t h r o t t l e  through v-663. 
boot  must not be col lapsed a g a i n s t  manipu-lator. 

Watch boot t o  prevent it from enlarging too m x k .  
When pressurized, 

3.3.1.7 Close V-663 when PI-680 reads o psig.  

Close v-672 when PR-3A reads 14 p s i a .  

3.3.2 Move capsule i n t o  Area 3A. 
3.3.2.1 Evacuate buf fer  between manipulator 5oots  

u n t i l  PI-682 s tops  decreasing using v-682 a 

3.3.2.2 Adjust Area 3A p r e s s u e  t o  3 0 psEg. - 
3.3.2.3 Adjust manipulator cave? pressure t o  9 

pxig using v-663 a i d  v-672. 
3.3.2.4 Remove manipulator cover. . 

. 
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3.3.2.5 Remove manipulator arm r e t a i n e r .  

3.3.2.6 Check t h a t  manipulator arm moves f r e e l y  

through s l i d e .  Do not fo rce .  I f  it does not, 

check t h a t  boot i s  not col lapsed aga ins t  am. 
I f  it is, reduce pressure  s l i g h t l y  by opening 

HCV-678E and HSV-677A b r i e f l y .  

3.3.2.7 
3.3.2.8 

"Access p o r t  closed!' l i g h t  on. 

"Maintenance cr Operating valve" closed 

l i g h t  on. 

3.3.2.9 
3.3.2.10 

"Removal s e a l  c losed" l i g h t  on. 

Open removal valve by holding switch t o  

open u n t i l  c lose  p o s i t i o n  l i g h t  goes o f f .  

3.3.2.11 Lower t r a n s p o r t  conta iner  i n t o  Area 3A. 
It must f i t  over cross on f l o o r .  

manipulator i f  necessary t o  guide i n t o  pos i t i on .  

The t r a n s p o r t  conta iner  should move f r e e l y  

through t h e  s e a l .  

Use t h e  

3.3.2.12 Open t r anspor t  container  by tu rn ing  

removal t o o l  counterclockwise u n t i l  t h e  

threads  a r e  disengaged. 

3.3.2.13 Careful ly  w i t h d r a w  t h e  top  of t h e  t r a n s -  

p o r t  conta iner  through t h e  removal valve and 

lock i n  pos i t i on .  
remains on t h e  c ross .  Use manipulator i f  

necessary. 

t h e  bottom. 

Check t h a t  t h e  bottom p a r t  

Check t h a t  t h e  capsule remains i n  

3.3.2.14 Close t h e  removal valve by holding switch 

t o  c lose  u n t i l  open p o s i t i o n  l i g h t  goes o f f .  

3.3.3 Move f u l l  capsule i n t o  k e a  3A. 
3.3.3.1 
3.3.3.2 

Check t h a t  PR-3A i s  1 4  p s i a .  

Remove empty capsule from t r a n s p o r t  

container .  

3.3.3.3 Adjust Area 1C pressure  t o  0 ps ig .  

. 

c 
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Time I n i  t i a1 

(a) I F  PR-1C i s  l e s s  than  1 4  psia ,  a d j u s t  

using :.v-657 u n t i l  PR-1C reads 1 4  p s i a .  

If PR-1C i s  g r e a t e r  than  1 4  ps ia ,  a d . j m t  (b) 

using HCV-678E 
~ s v - 6 7 8 ~ ~  
HSV-678~ 
u n t i l  PR-1C reads 14  ps i a .  

3.3.3.4 "Lo d i f f .  p ressure  - Area 1C" alarm must 

be o f f .  

3..3.3.5 
3.3.3.6 
3.3.3.7 

"Main. or Oper. valve c losedf r  l i g h t  on. 

"Removal v d v e  closed" l i g h t  on. 

Open access  p o r t  by turn ing  HS-651~ 
t o  open. 

3.3.3.8 Check t h a t  access  p o r t  i s  open. 

If access  p o r t  does not open, see  unusual 

operat ing procedures. ( 6 ~ - 7 )  
3.3.3.9 L i f t  f u l l  capsule aut of Area lCd in to  

Area 3A. 
3.3.3.10 Release f u l l  capsule key from l a t c h .  

3.3.3.11 Does t h i s  capsule conta in  sa l t?  
If capsule does not contain salt, n o t i f y  

& i f  t supervisor .  

3.3.3.12 Place t h e  f u l l  capsule i n t o  t h e  bottom 

of t r anspor t  container .  I n s e r t  empty capsule 

key i n t o  d r ive  u n i t  l a t c h  while t h e  capsule 

remains outs ide  access p o r t  and i n  Area 3A. 
Af te r  checking t h a t  key i s  i n  v e r t i c a l  pos i -  

t i on ,  p lace  capsule i n  Area 1 C  being c e r t a i n  

t h a t  key remains i n  p lace  before  capsule i s  

re leased  from manipulator. 

3.3.3.13 Check t h a t  key i s  i n  l a t c h  and t h a t  cap- 

s u l e  i s  hanging s t r a i g h t  down. 

. 
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Time I n i t i a l  

3.3.3.14 Withdraw manipulator hand from Area 1C 

so  t h a t  it w i l l  not i n t e r f e r e  with shu t t ing  

door. 

3.3.3.15 Close access  p o r t  by turn ing  HS-651 t o  

c lose  and hold f o r  15 seconds t o  allow both 

sets of clamps t o  c lose .  

3.3.3.16 Check t h a t  a l l  six clamps a r e  c losed.  

3.3.4 Move capsule out of Area 3A. 
3.3.4.1 "Operational o r  Maintenance valve" closed 

l i g h t  on. 

3.3.4.2 
3.3.4.3 
3.3.4.4 

"Removal seal closed" l i g h t  on. 
"Access p o r t  closed" l i g h t  on. 

Open removal valve by turn ing  switch t o  

open and holding u n t i l  c losed p o s i t i o n  l i g h t  

goes o f f .  

3.3.4.5 Slowly i n s e r t  removal t o o l  i n t o  Area 3A 
observing t h a t  t h e  top  of t h e  t r a n s p o r t  con- 

t a i n e r  f i t s  over t h e  bottom and t h e  capsule  

wire remains in s ide  i n  p lace .  

3.3.4.6 Seal  t h e  two p ieces  toge ther  by r o t a t i n g  
t h e  removal t o o l  handle clockwise u n t i l  t h e  

top  touches t h e  s top  on t h e  bottom. 

3.3.4.7 Withdraw removal t o o l  assembly through 

removal valve and lock i n  pos i t i on .  

surve i l lance  requi red  for s t e p s  3.3.4.7 
through 3.3.4.12.) 

(HF 

3.3.4.8 Close t h e  removal valve by tu rn ing  switch 

t o  c lose  and holding u n t i l  open p o s i t i o n  l i g h t  

goes o f f .  

3.3.4.9 F in ish  withdrawing t r a n s p o r t  conta iner  

i n t o  cask. 

above t h e  cask. 

Do not p u l l  t r a n s p o r t  conta iner  

Lock i n  top  pos i t i on .  

* '  

. 
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Time 1 n i t  i a l  
3.3.4.10 Close drawer i n  cask. 

3.3.4.11 Remove removal tool 

6 
i 

L 

3.3.4.12 
3.3.4.13 
3.3.4.14 

Lock t ranspor t  conta iner  i n  cask. 

Close HCV-666D, removal seal buffer .  

Replace re ta iner  on manipulator arm. 
3.3.4.15 Replace cover on manipulator.  

3.3.4.16 Adjust  manipulator cover t o  6" Hg 

vacuum using v-680. 
3.3.5 Purge Area 1 C .  

3.3.5.1 "Off-gas permissive'' l i g h t  on. 

3.3.5.2 Evacuate Area 1 C  f o r  2 milliltes by opening 

HCV-678E 
HSV-678~2 
HSV-678~ 

PR-1C should respond immediately. 

3.3.5.3 Close HSV-678~ 
HSV-678~2 
HCV- 678 E 

3.3.5.4 Pressurize  using HV-657 u n t i l  PR-1C 

reads 15  psia .  

3.3 Prepare f o r  stand-by conditions. (One operator can 

do 3.3, 3.4, alzd 3.5.) 
3.3.1 Prepare Equipment 

Turn Lllwninator t o  5Ov. 
Turn o f f  vacuum pump #l. 

Turn o f f  vacuum pump #2. 

Turn o f f  HS-542A, HS-675A, V - 6 5 0 ~ .  
3.3.2 Nofity s h i f t  supervisor (or c o n t r o l  room 

supervisor) t ha t  sampling i s  f inished.  

3.3.2.1 Give t i m e  sample i so la ted .  (Tliis i s  the 

t i m e  recorded i n  s tep  3.2.3.2). 
3.3.2.2 GLve sample number. 

3.3.2.3 Turn of f  permissive switch. 



6 ~ 3 -  12 
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Time I n i t i a l  - 
3.4 Removing sample from MSRE Area. 

3.4.1 Remove t r anspor t  cask from top  of sampler with 

crane.  

doors a t  t h e  south end of HLgh Bay i n t o  t h e  specisll 

Lower t h e  t r anspor t  cask through t h e  Bilk0 

- can on t ruck.  - 
3.4.2 Bolt  t r anspor t  cask i n s i d e  can. - 
3.4.3 
3.4.4 Have H.P. okay removing conta iner  from MSRE 

Bolt  l i d  i n  p lace  on top  of can. 

Area. 

3.4.5 Take sample t o  Building 2026. Have HP or 

another operator  fol low t h e  sample t ruck  t o  t h e  

a n a l y t i c a l  l ab .  I f  t h i s  i s  not possible ,  n o t i f y  

cont ro l  Toom supervisor  upon leaving  7503, and 

c a l l  him immediately on a r r i v a l  a t  2026. I f  the 
lapsed  t i m e  i s  longer  than  10 minutes, t h e  con t ro l  

room supervisor i s  responsible  f o r  immediately 

determining i f  d i f f i c u l t y  was encountered en route .  

3.5 Return t o  7503. 

3.5.1 Bring a decontaminated t r anspor t  conta iner  and 

a t r anspor t  cask back t o  7503. 
3.5.2 Place t r anspor t  container  i n  glove box; t ake  

it a p a r t  and t u r n  on helium purge. 

3.5.3 P lace  t r anspor t  cask on sampler-enricher. 

. 

. 

. 

. 
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6A FJEL SYSTEM SAMPLIXG AXD EIRLC3mG 
Time 

Advise Analy t ica l  Lab. 

4 FUEL S Y S W  E-WICHI3G. CEECR LiSF 
(Glove Box) 

h i t i a l  

4.1 Prepare e n r i c h b g  capsale (one operator  can do 
4 .1  and 4.2) 

4.1.1 Obtain the  proper capsule from the  safe  (re- 
lock sa fe )  sizd place it i z l  the  glove box. 

4.1.2 Weigh the  capsule.  

Capsule number -; Weight 

4.1.3 D r i l l  5 holes is the enriching capsule, 
7/32 in .  dla i n  the  center  of the  bcttom and 2 

rows of 2 holes each 7/32 i n .  d ia  i n  the s ides .  
The rows s h a l l  be about 1-1/2 and 4 in. from the  

bottom. Great care  must be taken in d r i i l i n g  t c  

remove as l i t t l e  sa l t  as poss ib le .  

4.1.4 
4.1.5 Inspect  each hole f o r  metal chips .  Remove i f  

Catch a l l  shavings and sf,ore as salvage. 

found . 
4.1.6 Determine and reccrd  the  weight of" the  capsule 

assembly a f t e r  d r i l l i n g  the  holes .  g s  
4.1.7 Obtain decontaminated t ranspor t  container .  

4.1.8 Remove bottom p a r t  of t r a n s p o r t  container .  

4.1.9 Check t h a t  O-rings a r e  i n  good condi t ion.  
4.1.10 Place capsule i n t o  bcttom piece with cable 

extending above the s ides .  
4.1.11 I n s e r t  bottom p a r t  containing cap"- %;;to 

top  and engage about one thread. 

4.2 Prepare t o  use sampler-enricher. 

(Control Room) 

4.2.1 Notlfy shif-t; stipervisor (o r  c o n t r o l  mom szper- 

v i so r )  t h a t  enriching i s  ready t o  s tar t .  
4.2.1.1 Tarn permissive switch cn .  
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Time 

I n i t i a l  
(High B y  Area) 

4.2.2 Prepare equipment. 

"urn i l lumina tor  from 50x7 t o  120v . 
Turn vacuum pump #I on 

Turn vacuum pump #2 on 

Open : 
v-650 PI-650 @ 80 ps ig  

Hx-5424 ZI-542 on 

€33 - 675A zi-675 oil 

4.3 Move capsule i n t o  enriching pos i t i on  (2  operators  

r equ i r ed ) .  

4 .3 .1  
(High Bay Area) 

Prepare t o  move capsule i n t o  a r e a  3. 

4.3.1.1 Attach removal t o o l  t o  t r anspor t  con- 

t a i n e r  using gasket t o  s e a l  t he  j o i n t .  

4 .3 .1 .2  Check t h a t  the  p ieces  a r e  a l igned  and 

jo ined  toge ther .  

4.3.1.3 Check t h a t  t he  t r anspor t  cask i s  i n  

place on top of sampler-enricher i n  proper 

alignment. 

4.3.1.4 Check the  alignment.  
4.3.1.5 
4.3.1.6 

Open bottom drawer of t r anspor t  cask.  
I n s e r t  t r anspor t  conta iner  and removal 

t o o l  i n t o  t r anspor t  cask.  
4.3.1.7 Lower t r anspor t  container  through removal 

s e a l  and lock i n  p o s i t i o n .  

4.3.1.8 Open HCV- 666D, removal s e a l  bu f fe r  . 
4.3.1.9 Evacuate removal a r e a  using HCV- 679A for 

about 1 minute. 

immediately. 
P I - 6 7 1 ~  should respond 

4.3.1.10 Pressur ize  removal a r e a  t o  7 ? 2 p s i g  
through hV- 671. 

11 4.3.1.11 Repeat s t eps  10 , 

4 



v . 

. 

e 

I 

Approved by/ +- 6A4- 3 
9/2/65 

Time 

I n i t i a l  
4.3.2 Move capsule i n t o  a r e a  9. 

4.3.2.1 Evacuate bu f fe r  between manipulator boots 
u n t i l  PI-682 s tops decreasing using v-682. 

4.3.2.2 Area 3 pressure 0 +_ 1 ps ig .  

(a) If P R - 3  i s  l e s s  than 14 ps ia ,  a d j u s t  

by opening v-663 - and V-672 u n t i l  PR-yl 

- i s  14 p s i a .  

(b) If PR-yl i s  g r e a t e r  than 14  p s i a  a d j u s t  

-J and by opening HCV-6783 , Hs V- 677A 
v-680 u n t i l  PR-yl i s  1 4  p s i a  and PI-680 - 
i s  0 ps ig .  

Close v-680 

Close HCV-6783 
I_ 

Close HSV-677A 
4.3.2.3 Adjust manipulator cover pressure  t o  0 

p s i g  by opening v-663 and V-672. 

4.3.2.4 Remove manipulator cover. 

4.3.2.5 Remove manipulator arm r e t a i n e r .  

4.3.2.6 Check t h a t  manipulator arm moves f r e e l y  

through s l i d e .  Do not  fo rce .  If it does not,  

check t h a t  boot i s  not  col lapsed aga ins t  

arm. If it is, reduce pressure i n  a rea  3 
s l i g h t l y  by opening HCV-678E and HsV-677A 
momentarily. 

4.3.2.7 

4.3.2.8 

4.3.2.9 

4.3.2.10 

"Access p o r t  closed" l i g h t  on. 

"Main o r  oper. valve closed" l i g h t  on. 

"Removal s e a l  closed" l i g h t  on. 

Open removal valve by holding switch 

t o  open u n t i l  c losed pos i t i on  l i g h t  goes o f f .  

4.3.2.11 Lower t r anspor t  conta iner  i n t o  a rea  3. 
it  must f i t  over cross on floor. Use the  

manipulator i f  necessary t o  guide i n t o  pos i -  

t i o n .  The t r anspor t  conta iner  should move 

f r e e l y  through t h e  s e a l .  
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Initial 

4.3.2.12 Open transport container by turning re- 

moval tool counterclockwise until the threads 

are disengaged. 

4.3.2.13 Carefully xithdraw the top of tke trans- 

port container t'nrough the removal valve but 

not the seal. 

remains on the cross. 

if necessary. 

in the bottom. 

Check that the bottom part 

Use the manipulator 

Check that the capsule remains 

4.3.2.14 
4.3.2.15 

Lock the removal tool in position. 

Close the removal valve by holding 

switch to close until open position light 

goes off. 

4.3.3 Move capsule into Area IC. 

4.3.3.1 
4.3.3.2 

Check that PR-yl is 14 psia. 
Adjust Area 1C pressure to 14 psia. 

(a) 

using V-657 until PR-lC reads 14 psia. . 
(b) 
us ing 

If FR-1C is less than 14 psia, adjust 

If PR-1C is greater than 14 psia, adjust 

HCV- 6783 
HSV-678B2 

HSV-678A 
until PR-1C reads 14 psia. 

4.3.3.3 "Lo diff. pressure-area 1C" alarm must be 

If on, reduce area 1C pressure per step off. 

4.3.3.2(b). 

4.3.3.4 
4.3.3.5 

"Maig. or oper. valve closed'' light on. 

"Remcwal  valve closedtt light on. 

4.3.3.6 
4.3.3.7 Check that access port is open. if access 

port does not open, see unusual operating 

proced-ures (6A6). 

Open access port by turning X3-671A to open. 

. 

. 
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I n i t i a l  
4.3.3.8 Remove sample capsule from l a t c h  and p lace  

i n  Area 3. 
4.3.3.9 Remove enriching capsule from t r anspor t  con- 

I n s e r t  enr iching capsule key i n t o  d r ive  t a i n e r .  

u n i t  l a t c h  while t h e  capsule remains outs ide  

access  p o r t  and i n  Area 3. Check t h a t  key i s  
i n  v e r t i c a l  pos i t i on .  

Area 1C being c e r t a i n  t h a t  key remains i n  p lace  

before  capsule i s  r e l eased  from manipulator. 

Check t h a t  key i s  i n  the  l a t c h  and t h a t  

Then p lace  capsule i n  

4.3.3.10 
capsule i s  hanging s t r a i g h t  down. 

4.3.3.11 Withdraw manipulator hand from a r e a  1 C  so  
it does not  i n t e r f e r e  with access  po r t  c los ing .  

4.3.3.12 Close access  p o r t  by turning HS-65u t o  

c lose  and hold f o r  1 5  seconds t o  a l low both 

s e t s  of clamps t o  c lose .  

4.3.3.13 
4.3.3.14 Replace manipulator arm r e t a i n e r .  

4.3.3.15 Replace manipulator cover.  

4.3.3.16 Adjust  manipulator cover t o  6" Hg vacuum 

Check t h a t  a l l  six clamps are closed.  

by opening v-680. 
4.3.4 Purge Area 1 C .  

4.3.4.1 "Offgas permissive" l i g h t  on. 

4.3.4.2 Evacuate Area 1C for 2 minutes by opening 

HC V- 6783 
HSV- 678132 
HS V- 678A 
Area 1C pressure  should respond immediately. 

4.3.4.3 Close HSv-678~ 
HSV- 6 7 8 ~ 2  
HCV-678E 

4.3.4.4 Pressur ize  using V-657 u n t i l  PR-1C reads 

14 p s i a .  
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I n i t i a l .  

4 .4  Add enriching s a l t .  
4 .4 .1  I n s e r t  capsule i n t o  pump bowl. 

11.4.1.1 Obtain permission of con t ro l  room super- 

v i s o r  t o  i n s e r t  t he  capsule a t  t h i s  time. 

4.4.1.2 Pump bowl pressure  FI-522.A reads ps ig .  

4.4.1.3 Adjust pressure i n  Area 1C t o  pump bowl 

pressure +_ 1 p s i  using V-657. 
i n  p s i a  (14 + p s i g ) .  

Head on PR-1C 

4.4.1.4 Manipulator cover on. PI-680 reads 6" 
Hg vacuum. 

4.4.1.5 
4.4.1.6 
4.4.1.7 

"Removal valve closed" l i g h t  on. 

"Access p o r t  c losed" l i g h t  on. 
Open opera t iona l  valve by turn ing  switch t o  

open and hold u n t i l  c losed pos i t i on  l i g h t  goes 

o f f .  

4.4.1.8 Closed pos i t i on  l i g h t  f o r  maintenance valve 

must be o f f ,  If not,  open valve by tu rn ing  

switch t o  open and holding u n t i l  c losed p o s i t i o n  

l i g h t  goes o f f .  

4.4.1.9 Turn capsule d r ive  motor switch t o  i n s e r t  

and hold u n t i l  capsule pos i t i on  ind ica to r  reads 

17 f t  4 i n .  o r  upper l i m i t  l i g h t  goes o f f  

whichever i s  f i r s t .  
l i m i t  

Time capsule reaches lower 

4.4.2 Melt enr iching sa l t  from capsule .  

4.4.2.1 Leave capsule i n  pump bowl f o r  f i v e  
minutes. S t a r t  s t o p  

Time capsule removed from pump bowl 

4.4.2.2 

4.4.2.3 

4.4.2.4 

Withdraw capsule about 12  inches.  

Reinser t  the  capsule i n t o  the  pump bowl. 

Leave capsule i n  pump bowl f o r  one minute. 

* . 
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4.4.3 Withdrawal and i s o l a t e  capsule .  

I n i t i a l  

4.4.3.1 Withdraw capsule  i n t o  Area 1C by turn ing  

capsule-drive-motor switch t o  withdraw and 

and holding. If pos i t i on  ind ica to r  should 

s top  a t  any time, immediately r e l e a s e  

switch and n o t i f y  s h i f t  superv isor .  

switch when p o s i t i o n  ind ica to r  reads 0 or 

lower l i m i t  l i g h t  goes o f f  whichever is f i r s t .  

4.4.3.2 Close o p e r a t i o m i  valve by turn ing  switch 

t o  c lose  and holding u n t i l  open pos i t i on  

l i g h t  goes o f f .  

Release 

4.4.3.3 Notify con t ro l  room supervisor  t h a t  

a d d i t i o n  is  complete. 

4.4.4 Purge Area 16. 
4.4.4.1 Offgas permissive l i g h t  on. 

4.4.4.2 Read RI-678C R I -  678D 
4.4.4.3 Purge Area 1 C  with helium f o r  5 minutes 

by opening 

v-657 
(a) Time s t a r t e d  

(b) 

(e)  

Af t e r  - 30 see read RI-678~ 

Af te r  - 5 min. read RI-678~ 
RI-678D . 

RI-678D . , 

If not  l e s s  than 30 MR/hr n o t i f y  
sh if% superv isor .  

(d) Time purge stopped 

4.4.4.4 Close V-675 , ESV-667A 

. 

. 
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I n i t i a l  
4 .4 .4 .5  Evacuate a rea  1 C  f o r  2 minutes by opening: 

XCV- 6783 
~ - 5 v - 6 7 8 ~ 2  

HSV- 678A 
PR-1C should respond immediately. 

4.4.4.7 pressur ize  using V-657 u n t i l  PR-1C 

4.4.4.6 Close HSv-678A -, HSV-678~2 -. 

reads 14  p s i a .  

4.4.5 m r g e  Area 9. 
4.4.5.1 "Offgas permissive" l i g h t  on. 
4.4.5.2 Evacuate buf fer  between boots u n t i l  PI-682 

s tops  decreasing using v-682 -. 
4.4.5.3 Evacuate manipulator cover t o  8 i n .  Hg 

vacuum by opening v-680 -. 

using v-680, -, HCV-6783 
4.4.5.4 Evacuate a rea  3A u n t i l  P R - 9  <2 PSig 

and HSv-677A 
- 

IMPORTANT: Watch boot t o  see t h a t  the  pressure  d i f f e r e n t i a l  

between cover and 3G does not  b u r s t  t he  boots .  I f  

boot starts enlarging,  c lose  HSV-677A u n t i l  it starts 

t 

f 

1 

. 

t o  co l l apse .  
4.4.5.5 Close HCV-678E -, FEV-677A -, 

v-680 -. 
4.4.5.6 Pressurize  Area 3A by opening V-672 

and t h r o t t l i n g  through v-663 u n t i l  

PI-680 reads 0 ps ig  and PR-3A reads 1 4  p s i a .  

* 

IMPORTmT: Watch boot 

If it starts 
pressurized,  

manipulator.  

4.4.5.7 

t o  prevent it from enlarging too much. 

swelling, t h r o t t l e  through v-663. When 

boot must not  be co l lapsed  aga ins t  

Close v-663 when PI-680 reads 0 p s i g .  

Close v-672 when PR-3A reads 1 4  p s i a .  
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Time 

I n i t i a l  

4.5 Remove capsule from sampler. 

4 .5 .1  Move capsule i n t o  a rea  3. 
4.5.1.1. Area 3A pressure 0 ? 1 p s i g  

( P R - 3  = 1 4  p s i a )  ( see s e c t i o 2  4.3.2*2 
i f  adjustmect necessary) .  

4.5 .l. 2 Evacuate bu f fe r  between manipulator boots  

u n t i l  PZ-682 s tops  decreasing using v-682. 

4.5.1.3 Remove m a c i p l s t o r  ccver.  
4.5.1.4 Remove marzipulator arm r e t a i n e r .  

4.5.1.5 Area 1tC pressure 0 +_ 1 p s i g  (see 

Sect ion 4.3.3.2 i f  adjiistment necessary) .  

4.5.i.6 "Lo d i f f e r e n t i a l  pressure-area 1C" 

alarm off. 
4.5.1.7 
4.5.1.8 

"Removal valve closed" l i g h t  on a 

"Operational or maintenance valve closed" 

l i g h t  crr . 
4.5.1.9 Open access p o r t  by turn ing  switch t o  

open. 

4.5.l.i-O 
4.5.1.11 
4.5.1.12 

4.5.1.13 

Check t h a t  access  pcirt i s  open. 

L i f e  cspsule  out  of Area 1C il-to Area 3. 
Release capsule key from l a t c h .  

Does the  capsule conta in  sa l t?  __ 
If r'Yeslf rmt i fy  s h i f t  superv isor .  

4.5.1.14 Place the  capsule i n t o  bottom of t r ans -  

p o r t  conta iner  upside down. 

4.5.1.15 Attach empty sample capsule t o  l a t c h  

being c e r t a i n  capsule key is  properly locked 
i n  place and the capsule i s  hanging properly.  

4.5.1.16 Close access  p o r t  by turn ing  switch t o  

c lose  and holding fcr  15 sec t o  a l l o w  both 

s e t s  ~f claxps t o  c lose .  

k .5 . l . i .7  Check that.  a l l  s i x  clamps d id  c lose .  
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Time 

I n i t i a l  
4.5.2 Move capsule i n t o  t r anspor t  cask.  

4 .5 .2 .1  "Operational or maictenacce valve closed" 

l i g h t  on. 

4.5.2.2 

4.5.2.3 

4.5.2.4 

"Removal s e a l  closed" l i g h t  on. 

"Access p o r t  c losed" l i g h t  03. 

Open removal valve by turn ing  switch t o  

open and holding u n t i l  closed pos i t io r ,  

l i g h t  goes ou t .  

4.5.2.5 Slowly i n s e r t  removal t o o l  i n t o  Area 3 A  
observing t h a t  t he  top  of the  t r anspor t  

conta iner  f l t s  over t he  bottom. 

4.5.2.6 S e a l  the  two p ieces  toge ther  by r o t a t i n g  

the  removal t o o l  handle clockwise u n t i l  t he  

top  touches the  s t o p  a t  the  bottom. 

4.5.2.7 Withdraw removal t o o l  assembly through 

removal valve, b u t  no t  removal seal, l ock  

i n  p o s i t i o n .  

s t eps  4.5.2.7 through 4.5.2.12) 

(HP su rve i l l ance  requi red  f o r  

4.5.2.8 Close the  removal valve by tu rn ing  switch 

t o  c lose  and holding u n t i l  open p o s i t i o n  
l i g h t  goes out .  

4.5.2.9 F in ish  withdrawing t r a n s p o r t  conta iner  

Do not  p u l l  t h e  t r anspor t  con- i n t o  cask.  
t a i n e r  above the  cask! 

4.5.2.10 Close drawer i n  cask.  

4.5.2.11 Remove removal t o o l .  

4.5.2.12 

4.5.2.13 

4.5.2.14 

Lock i n  top  p o s i t i o n .  

Lock t r anspor t  conta iner  i n  cask. 

Close HCV-666D, removal s e a l  bu f fe r .  

Replace r e t a i n e r  on manipulator arm. 
4.5.2.15 Replace cover on manipulator.  

4.5.3 Purge Area 1C. 

4.5.3.1 "Offgas permissive" l i g h t  on. 

* 

9 

. 
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I n i t i a l  
4.5.3.2 Evacuate Area 1 C f o r  2 minutes by opening 

HC V- 6783 -? E ~ V - 6 7 8 ~  - . 
PR-1C should respoxd immediately. 

HSV-678B2 -, -? 4.5.3.3 Close HSV-678A 

4.5.3.4 
EE~V-6783 . - 

Pressur ize  using V-657 u n t i l  PR-1C 
reads 15 p s i a .  

4.6 Prepare f o r  standby condi t ions.  (One operator  can 

do 4.6,  4.7 and 4.8.)  
4.6.1 B e p a r e  equipment. 

Turn i l lumina tor  t o  5Ov . 
Turn of f  vacuum pump #1 -. 
Turn o f f  vacuum pump #2 -. 
!Turn of f  HS-542AJ HS-675AJ v -650~  

supervisor)  t h a t  enr iching i s  f in i shed .  

- 

. 
Notify s h i f t  supervisor  (or  con t ro l  room 

- 
4.6.2 

4.6.2.1 Give time sa l t  added . (This i s  
time recorded i n  4.4.2.1.) 

4.6.2.2 Give Capsule No. 

4.6.2.3 !hrn o f f  permissive switch.  

4.7 Removing sample from MSF3 Area. 

4.7.1 Remove t r anspor t  cask from top of sampler with 
crane.  
Bilko Doors a t  the  south end of high bay i n t o  the  

Lower the t r anspor t  cask through the  

s p e c i a l  

4.7.2 Bolt  

4.7.3 Bolt  
4.7.4 Have 

4.7.5 Take 

can on t ruck .  

t r anspor t  cask in s ide  can. 

l i d  i n  p lace  on top  of can. 
HP okay removing conta iner  from MSRE Area. 

empty capsule t o  Building 2026 for 

weighing. 

sample t ruck  t o  the  a n a l y t i c a l  l a b .  

possible ,  n o t i f y  con t ro l  room supervisor  upon 

leaving 7503, arid c a l l  him immediately 02 a r r i v a l  

Have HP or another  operator  fol low the  

If t h i s  i s  not  



Approved by 

Time 

6A4- 12 
9/2/65 

Initial 

4.7.5 (continued) 

at 2026. 

10 minutes, the control room supervisor is re- 

ponsible for immediately determining if diffi- 

culty was encountered en route. 

If the lapsed time is longer than 

4.8 Return to 7503. 
4.8.1 Bring a decontaminated transport container 

and a transport cask back to 7503. 
4.8.2 Place transport container in glove box; take 

it apart and turn on helium purge. 

4.8.3 Place transport cask on sampler-enricher. 

* 

c 
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5 mEL SYSTEN SAM?LL? STARWP 
If t h e  sampler em-icller has been shu t  down for long 

per iods or extensive maintenance has beer, performed on t h e  

sampler, a thorough check should be made t o  a s su re  t h a t  

it i s  i n  condi t ion t o  teke samples. 

5.1 S t a r t u p  Check Lis-i; - 
(Control Rom) 

5.1.1 Notify c h i f t  sG2ervisor of t h e  start  of start-  

up procedu?es . 

6~5-1 
9/29/65 

- 
(High Bay Area) 

5.1.2 Check t3a-i; 20 work i s  i n  progress  i n  t h e  s m p l e r -  

enricke? p m e l  k2ards 9:" j i inction boxes. U1 Junct ion 

box covers sl louid be closed. - 
(Control Room) 

5.1.3 Energize t h e  following c i r c u i t s  and remove t h e  

"do not  operate" tags : 
IPP A3 C i r  2 (Foxboro ECI power) 

IPP 5 ~ i r  21 (vacuum pumps) 

LPP I 

IPP 2 C i r  16, 18 (Control power) 

5 C h  25, 27, 29 ( 2 0 8 ~  34, power) 

I ~ i r  10 (48v DC power) 

(High Bay Area) 

- V-664 

v-573 - 
- V-641 

V-662 - 
I_ 

V-676 
V-661 
V-688 
- 
- 

V-644 
V-654 
V-642 
V-643 
v-665 
v-640 

- V-683 
v-669 
V-670 

V-655 

- 
- 
- V-668 

- 
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Init. - 
5.1.5 Reset the following: 

m-678c 
RM-678~ 
RM-675A light SA 377 on 
RM-675A light13 377 on 

5.1.6 Turn on HS-668B light ZI 6683 on 
5.1.7 
5.1.8 

Purge area 1C per check list 6 ~ 3  sec. 3.2.1. 

Purge area 3A per check list 6 ~ 3  sec.  3.3.1. 
5.1.9 Check that tie vacuum purnp is turned off . - 
5.1.10 Check out a l l  instrumentation per section 4H. - 

. 
I 

k . 

4 

b 

.. 
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I n i t .  

6A FJEL SYSTEM SAMPLING AND EXRICHING 

6 FUEL SISTm SAMPLER SHUTDOWN 
If t h e  sample enr icher  i s  t o  be shu t  down for long per iads  

or extensive maintenance i s  t o  be done on t h e  sampler, p re-  

caut ions should be taken t o  assure  t h a t  t h e  sampler i s  adequately 

secured. 

6 .1  Shutdown Check L i s t  
(Control Room) 

6.1.1 Notify s h i f t  supervisor  of t h e  s ta r t  of shutdown 
procedures.  

(High Bay Area) 
6.1.2 Close t h e  maintenance valve by holding HS-MV a t  

c lose  u n t i l  t h e  open p o s i t i o n  l i g h t  goes o f f .  
6.1.3 Check t h a t  t h e  opera t iona l  and removal valves  

a r e  c losed and t h e  access p o r t  i s shu t .  

6.1.4 
6.1.5 

Adjust t h e  pressure  i n  area 1 C  t o  0 ps ig .  

AdJust t h e  pressure  i n  area 3A and t h e  manipu- 

l a t o r  cover t o  0 ps ig .  

6.1.6 Close a l l  hand valves  t h a t  are loca ted  i n  t h e  

sampler-enricher panel  boards.  

(Control Room) 
6.1.7 Turn of f  t h e  following e l e c t r i c a l  c i r c u i t s  and 

t a g  each "do not operate".  

IPP A3 C i r  2 (Foxboro ECI power) 

IPP 5 C i r  21 (vacuum pumps ) 
IPP 5 C i r  25, 27, 29 ( ~ 0 8 ~  3$ power) 

IPP 1 C i r  10 (48v DC power) 

IPP 2 C i r  16, 18 (Control power) 



. 
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6A7 
UNUSUAL OPEMTING CONDITIONS 

f o r  t h e  
SWLER-ENRICHER 

During operat ion of t he  sampler-enricher,  one or more of t he  com- 

ponents may f a i l  t o  operate  properly.  
t o  l i s t  the  f a i l u r e s  most l i k e l y  t o  occur and gives  operator  a c t i o n  

t o  be used t o  overcome the  d i f f i c u l t y .  

required,  an e n t r y  should be made i n  the  console log  descr ibing a c t i o n  
taken. 

7.1 

The following procedure at tempts  

Whenever co r rec t ive  ac t ion  i s  

The access  p o r t  f a i l s  t o  open whei L % - 6 5 ~  i s  turned t o  "open". 

7.1.1 If a l l  s ix  Knu-Vise operators  have opened and the  access  p o r t  

remains closed, increase  the  pressure  i n  Area 1 C  t o  about 2 p s i  

above the pressure  i n  Area 9 using V-657. 
s t i l l  remain closed, check again f o r  some obs t ruc t ion  i n  Area 3A 
t h a t  would prevent  opening. 

Should the  p o r t  

7.1.2 If one or more of the Knu-Vise opera tors  f a i l  t o  open when 

HS-651~ i s  turned. t o  "open", t u rn  the  switch t o  "closed' '  and 

hold it f o r  1 5  see t o  a l low a l l  opera tors  t o  c lose .  Wait about 

2 minutes f o r  t he  pressure  i n  l i n e  650 t o  b u i l d  up through 

FE-650D. Then, t u rn  %-65u t o  "open" again.  If the  opera tors  

s t i l l  f a i l  t o  open, gen t ly  push the  knob on the  cen te r  p in  of 

the  opera tor  l inkage which remained c losed  with the  manipulator 

while holding HS-65u1 a t  'lopen". 

e a s i l y  . 
The operator  should open 

7.1.3 If a l l  s ix  operators  f a i l  t o  open, check t h a t  a l l  i n t e r l o c k  

c i r c u i t s  a r e  s a t i s f i e d :  
"operat ional  or mair-tenance valve closed" l i g h t  on, "1C pressure  

g r e a t e r  than 3A" alarm off,  and fuel-pump bowl pressure i s  l e s s  

than 10 ps ig .  Next, check tha t  PI-650~ ind ica t e s  a t  l e a s t  

75 ps ig .  Check t h a t  mv-651~, 65%, and 6 5 3  func t ion  properly.  

Fa i lu re  of any of these  t o  s e a t  o r  t o  open properly w i l l  cause 

a malfunction of t he  opera tors .  

open. 

"removal valve closed" l i g h t  on, 

Also  check t h a t  HSV-675A1 i s  

. 
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7.2 The access  p o r t  fa i l s  t o  c lose  when H S - 6 5 1 ~  i s  turned t o  ' 'close1'. 

7.2.1 If the  Knu-Vise operators  f a i l  t o  c lose  properly,  check t h a t  

P I - 6 5 0 ~  ind ica t e s  a t  l e a s t  75 ps ig ,  HSV-65LcI, 6 5 a ,  and 6 5 3  
a r e  sea t ing  and opening properly,  HSV-675A1 i s  open, and the re  

a r e  no obs t ruc t ions  i n  the way. 

7.3 The access p o r t  buffer  pressure f a i l s  t o  increase  proper ly  when the  

access  p o r t  i s  c losed.  

7.3.1 If the  bu f fe r  pressure f a i l s  t o  increase  properly,  'turn 
HS-651~  t o  "close" and hold for 1 5  see t o  s e a l  any opera tors  

t h a t  had f a i l e d  t o  lock shu t .  

7 .3 .2  If s t e p  7.3.1 fa i l s  t o  c o r r e c t  t h e  d i f f i c u l t y ,  open the  access  

po r t  and check for d i r t  or damage on the  sea l ing  sur face  on the  

gaske ts .  

7.4 Removal valve fa i l s  t o  open or c lose .  
7.4.1 If the  removal valve fa i l s  t o  open when HS-RV-A i s  turned t o  

open, check t h a t  a l l  i n t e r locks  a r e  s a t i s f i e d :  "removal s e a l  
bu f fe r  pressure"  l i g h t  on, "access p o r t  closed" l i g h t  on, and 

"operat ional  or maintenance valve closed" l i g h t  on. If t h e  

i n t e r l o c k s  a r e  s a t i s f i e d ,  check the  HCV-RV-A1 and HCV-RV-A2 

are operat ing properly.  

i nd ica t e s  a valve f a i l u r e .  
would be s l i pp ing  of t he  a i r  opera tor  on the  valve body. 

Fa i lu re  of the  l i m i t  switches would ind ica t e  improper valve 
operat ion when it i s  a c t u a l l y  working s a t i s f a c t o r i l y .  

A flow of a i r  from the  vent  p o r t  
Another poss ib l e  cause of t rouble  

7.4.2 I f  t he  valve fa i l s  t o  c lose  properly,  check f o r  an obs t ruc t ion  
i n  the  va lve .  

7.5 The buf fer  gas pressure t o  the  maintenance or t he  ope ra t iona l  valve 

decreases slowly during standby. 

7.5.1 The pressure should bleed down only i f  t he  supply i s  blocked. 

Block valves i n  the  helium l i n e s  t o  the  ope ra t iona l  and mainte- 

nance valves c lose  upon rece iv ing  high r a d i a t i o n  i n  the  sampler 

offgas  and/or high fuel-pump bowl pressure (>lo p s i g ) .  

r ad ia t ion  caused the  t r i p ,  r e s e t  t he  monitors by pushing r e s e t  

If 

J 

. 
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7.5 .1 ( c ont  inued ) 
buttons S-113 and/or S-114. 
w i l l  reopen the  va lves .  i f  t he  FP bowl pressure i s  high, t he  

pressure  receding below 10 ps ig  w i i l  aa tomat ica l ly  recpec the  

valves.  

Fa i lu re  of t he  masipulator-boot bu f fe r  t o  hold a vacuum ind ica t e s  

If the  r ad ia t ion  l e v e l  i s  low t h i s  

7.6 
a l eak  i n  the  bu f fe r  system. 

one o r  both boots have a hole and must be replaced.  

If a l l  tubing f i t t i n g s  a r e  l e a k  t i g h t ,  

7.7 High r a d i a t i o n  i n  the  con ta imen t  a reas  which w i l l  be de tec ted  

by RE-675A and RE-675~ ind ica t e s  a r e l e a s e  of gaseous a c t i v i t y  t o  the  

bui ld ing  v e n t i l a t i o n  system. Block valves on a l l  so3rces of gaseous 

a c t i v i t y  c lose  when e i t h e r  element t r i p s .  

c lose  : HSV-678A; HSV-678B2; HSV-677A; ESV-542A; HSV-67511; HSV-659B; 
HSV-657D; HSV-668B; and HSV-655B. 
c lose  the  hand switches con t ro l l i ng  each of these  valves.  When the  

r a d i a t i o n  l e v e l  a r ea  4A decreases s u f f i c i e n t l y ,  reset t h e  c i r c u i t s  

using S-113 and S-114. men  

open each poss ib le  source of a c t i v i t y  one a t  a time wai t ing t o  see 

if t h a t  was the  one. 

HSV-668B, H S V - ~ ~ ~ B ,  ~~v-65711, and K S V - ~ ~ ~ D ,  then %-675A, HS-65913, 
HS-54%, and HS-675A. 
a time with HS-678~ closed.  

by the  source of a c t i v i t y .  

The following valves 

To determine the  source of a c t i v i t y ,  

Lights lA-377 and 1B-377 mmt be on. 

A suggested order  t o  use i s  HS-668B which opens 

m-6783 and 1s-677 should be opened oae a,t 

Correct ive a c t i o n  w i l l  be determined 
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SYSTEM SAMPLING 

The coolant sampler i s  deslgned t o  allow sam2ling without cor&ayi- 

na t ing  t h e  sa l t  with moisture o r  oxygen o r  endangering personnel dire 

t o  beryll ium release. The prima-ry components of t k e  coola2t s m p l e r  
are: 

connected t o  t h e  coolant pwnp bowl, helium supply and vacuum pumps t o  
be used f o r  purging, and a sample c a r r i e r  which a t taches  t o  t h e  t o p  of 
t h e  glove box for i n s e r t i n g  crrrpty capsules and ex t r ac t ing  f u l l  capsules .  

a glove box loca ted  above t h e  coolant c e l l ,  a t r a n s f e r  tube 

In t e r locks  are provided to minimlze dangerous operat ions.  The 

in te r locking  system i s  a "key in t e r lock"  system i n  which one key must 

be in se r t ed  and turned before  tlie key necessary f o r  t h e  next operat ion 

can be removed. The keys and locks are color  coded t o  a i d  t h e  operator .  

A b r i e f  desc r ip t ion  of t h e  manipulations necessary t o  remove a 

sample i s  given i n  Sect ion 6 A  1. 

are not covered i n  t h i s  desc r ip t ion  bu t  are given i n  d e t a i l  i n  t h e  

sampling check l i s t  6 A  2 .  S t a r tup  of t h e  coolant  sampler i s  covered i n  

s t a r t u p  check l i s t  6B 3, and shutdown of t h e  coolant  sampler f o r  a sus-  

t a ined  dura t ion  i s  covered i n  6B 4.  

Purging operat ions which are u t i l i z e d  

Since coolant  saapl ing  i s  considerably less hazardous than f u e l  

sampling, one operator  i s  considered s u f f i c i e n t  for normal coolant 

sampling operat ions.  

1 GErJERAL DESCRIPTLOIJ OF SAMPLING THE COOLANT SYSTEM 
Except for long r eac to r  shutdowns o r  sampler maintenance, 

t h e  coolant sampier w i l l  be ii standby condi t ion when not  i n  use. 
The key which must be used t o  start t h e  sampling operat ions w i l l  

be i n  a lock  switch on t h e  main con t ro l  board. An empty capsule 
w i l l  be hanging on t h e  l a t c h  i n  t h e  glove box. The glove p o r t  

access w i l l  be locked closed, and t h e  vacuum pump and l i g h t  w i l l  

be turned o f f .  

A t  t h e  s tar t  of t h e  sazzpling operation, t h e  key i s  removed 

f r o n  t h e  main board. 

i n su re  t h a t  p ressures  and valves  are se t  properly t o  s tar t  the 

sampling. Lights  and vacuum p u p  are turned on. 

A t  t h e  coolant sampler, a check i s  xade t o  
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A clean, empty capsule i s  weighed i n  t h e  dry box (near  t h e  

The capsule i s  placed i n  t h e  sample c a r r i e r  sampler-enricher) .  

and taken t o  t h e  coolant  sampler. 

of t h e  glove box. 

It i s  then  a t tached  t o  t h e  top 

The key which w a s  removed from t h e  con t ro l  room i s  i n s e r t e d  

i n  t h e  proper lock  ( the  only one it w i l l  f i t ) .  

lock allows t h e  removal of a key which i s  necessary i n  t h e  next 

operat ion.  

Unlocking t h i s  

Using t h e  key i n t e r l o c k  system, valves are opened which con- 
nect  t h e  pump bowl t o  t h e  glove box. 

i n t o  t h e  pump bowl, a sample i s  obtained, and t h e  s a l t - f i l l e d  

capsule i s  withdrawn i n t o  t h e  glove box. 

t h e  pump bowl a r e  c losed.  

The empty capsule i s  lowered 

The valves  opening i n t o  

When t h e  sample i s  i s o l a t e d  i n  t h e  glove box, t h e  glove p o r t  

access  i s  opened. 

t h e  glove box i s  i n s e r t e d  i n t o  t h e  glove box. Using t h e  glove 

t h e  operator  switches p laces  with t h e  empty and f u l l  capsules .  

The f u l l  capsule i s  then  pu l l ed  i n t o  t h e  sample c a r r i e r  and t h e  

valves  a r e  c losed t o  i s o l a t e  it. 
t h e  coolant  pump sampler i s  prepared f o r  standby condi t ions.  

The empty capsule i n  t h e  sample c a r r i e r  a top  

The glove p a r t  i s  relocked and 

The sample c a r r i e r  with t h e  f u l l  sample i s  taken t o  a n a l y t i c  

chemistry and t.he sample removed from t h e  c a r r i e r .  The c a r r i e r  i s  
re turned  t o  t h e  MSRE a r e a  s o  it may be u t i l i z e d  aga in  when needed. 

4 
f 

. 
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6B COOLAHI' SYSTEM SAMPLING 

Sample No. I Date Time 
Advise Analy t ica l  Lab. 

2 COOLANT SYSIXM SAMPLING C W K  LIST 

2 . 1  Prepara t ion  For Sampling 

(Control Room) 

2 . 1 . 1  Notify s h i f t  supervisor  (or con t ro l  room super- 

v i s o r )  of s tart  of sampling. 

2 .1 .2  Obtain K l  from lock  on MB-6. 

6~ :l 
9/29/65 

I n i t .  

2.1.3 Read pump bowl pressure  PI-528 ps ig .  Pump 
bowl pressure  must be between 4 and 6 p s i g  before  

proceeding. 

2.1.4 Check p r i o r  check l i s t  f o r  number of t h e  capsule 

t h a t  i s  on t h e  l a t c h .  Capsule No. 
Weight of capsule 

( H i  Bay Area) 
2.1.5 A t  t h e  coolant  pump sampler record t h e  following 

pressures  : 
PI-CS-A 

~1-c651 
2.1.6 Close red valves  C-654 

c-657 
c -661 

2.1.7 
2.1.8 

Turn on l i g h t  and s tar t  t h e  vacuum pump. 
Obtain capsule from glove box. 

Capsule No. Capsule Weight 
2.1.9 Open b a l l  valve on c a r r i e r ,  push 1/4" rod down 

u n t i l  hook i s  through valve, hang capsule on hook, 

withdraw rod and capsule i n t o  c a r r i e r ,  and c lose  

b a l l  va lve ,  

211..1.0 Elace a q l e  c a r r i e r  i n  place above V-3 .  
2 .1 .11  Connect f l e x i b l e  l i n e  (c-664) t o  valve c-669 

and open valve c-669 and b a l l  valve on c a r r i e r .  

. 



v 
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9/29/65 

t 

I n i t .  - 
2.1.12 macua te  c a r r i e r  for about 1 minute by opening 

valves C-664 and c-662. 

2.1.13 Close valve C-664 and watch PIC-664. An i nc rease  

.' 

i n  pressure  ind ica t e s  a l e a k  e i t h e r  a t  t h e  s l i d i n g  

s e a l  o r  t h e  connection between t h e  b a l l  valves .  

Stop l eaks .  

2.1.14 Pressur ize  c a r r i e r  t o  about 5 p s i g  using valve . 
c-670. 

Z c 5 1 . 1 5  Close valves  c-669, c-670, c-662, and c a r r i e r  b a l l  . 
valve.  . 

2.2 Sampling 

2.2.1 To purge glove box atmosphere ending with box a t  

pump bowl pressure  : 

2.2.1.1 I n s e r t  K l  i n  v1, unlock open v1, lock  open 

with KZ, and remove K2. 

2.2.1.2 I n s e r t  K2 i n  V2, unlock, and open V2. 

2.2.1.3 Open blue valve c-662. - 
2.2.1.4 Evacuate for 4 minutes. S t a r t  

s t o p  

2,2.1.5 Close blue  valve c-662. 
2.2.1.6 Close V2, lock closed w i t h  K2, remove K2. 

2.2.1.7 I n s e r t  K2 i n  V l ,  unlock, c lose,  l ock  closed 
w i t h  K l ,  and remove K l .  

2.2.1.8 Pressur ize  glove box 
k 0.2 p s i g  using r ed  and 

on PI-CS-A 

t o  pump bowl pressure  

blue valve c-650. Read 

2.2.2 I n  order  t o  i n s e r t  capsule 

2.2.2.1 I n s e r t  K l  i n t o  No. 2 
and remove K4. 

i n t o  pump bowl: 

l ock  switch, unlock, 

2.2.2.2 I n s e r t  K4 i n  V4, unlock, open V4, l ock  

open with K5 and remove K5. 
2.2.2.3 I n s e r t  K5 i n  V5, unlock, open V5 slowly, 

l ock  open with K6, and remove K6. 

c 

e 

. 
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I n i t .  
2 .2 .2 .4  I n s e r t  K6 i n  No. 3 l ock  switch and unlock. 

2.2.2.5 I n s e r t  capsule i n t o  pump bowl by turn ing  

capsule d r ive  switch clockwise t o  i n s e r t .  

Watch cable  during i n s e r t i o n .  

not remain s t r a i g h t ,  s top  in se r t ing ,  withdraw 

p a r t l y  and r e i n s e r t .  Lower l i m i t  switch will 

s top  motor when capsule i s  f u l l y  in se r t ed .  

Release switch when cable  s tops  moving. 

I f  cable  does 

2.2.3 

2.2.4 

Leave capsule i n  pump bowl one minute. 

Withdraw capsule u n t i l  amber l i g h t  comes on 

(- 25 seconds requi red) .  
started 

Time withdrawal 

2.2.5 Allow a t  l e a s t  10 minutes f o r  salt  t o  s o l i d i f y .  
S t a r t  s t o p  

2.2.6 To withdraw capsule i n t o  glove box: 

2.2.6.1 Turn d r ive  u n i t  motor switch counterclock- 

wise t o  withdraw. Watch cable .  I f  it s tops  

moving before  being f u l l y  withdrawn, immediately 

r e l ease  switch and no t i fy  s h i f t  supervisor .  

2.2.6.2 Lock No. 3 lock  switch with K6 and remove 

K6. 
2.2.6.3 I n s e r t  K6 i n  V5, unlock, close,  lock  closed 

w i t h  K5, and remove K5. 
2.2.6.4 I n s e r t  K5 i n  V4, unlock, close,  lock closed 

with K4, and remove K4. 
2.2.6.5 I n s e r t  K4 i n  No. 2 l ock  switch, lock  switch, 

and remove K l .  
2.2.7 I n  order  t o  purge glove box atmosphere ending 

w i t h  box a t  0 ps ig :  

2.2.7.1 I n s e r t  K l  i n  V l ,  unlock, open V1, lock open 

witn K2, and remove K2. 
2.2.7.2 

2.2.7.3 Open b lue  valve c-662. 

I n s e r t  KZ i n  V2, unlock, and open VZ. 

. 
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I n i t .  

2.2.7.4 Evacuate for 4 minutes. Start 

- Stop 

2.2.7.5 Close b l a e  valve c-662. 

2.2.7.6 Close V2, lock  closed with KZ, remove K2, 

and inser t  i n  No. 1 lock  switch on glove po r t .  

Pressur ize  glove box t o  3 -t 1/2  inches 

vacuum using red and blue valve c-650. 
on PI-CS-A 

2.2.7.7 

Read 

-- 
2.2.7.8 Veat glove p o r t  by opening blue valve 

C-665 u n t i l  PI-CS-A i nd ica t e s  0 k 1 1 2  ps ig .  
2.2.7.9 Close blue valve c-665. 

2.2.8.1 

2.2.8 To remove capsule and seal i n  sample c a r r i e r :  
Unlock No. 1 lock  switch, remove K3, and 

i n s e r t  i n  V3. 
2.2.8.2 Open glove p o r t .  Lower a l l  t h r e e  p a r t s  

2.2.8.3 Unlock and open V3. 
2 .2  " 8  e 4 
2.2.8.5 

ca re fu l ly  i n t o  t h e i r  open pos i t ion .  

Open b a l l  valve on capsule c a r r i e r  ~ 

Push 1/4" rod through packing gland u n t i l  

about 14"  of rod remain exposed. 

2.2.8,6 Using the  glove open t h e  P lex ig l a s  door, 

remove capsule from la tch ,  hang it on t h e  rod. 

2.2.8.7 Look a t  capsule.  Does it contain s a l t ?  
no t i fy  S.S. if no sal t  i s  i n  capsule.  

Remove empty capsule from t h e  rod, hang it 2.2.8.8 

on t h e  l a t c h  and c lose  t h e  P lex ig l a s  door. 

2.2.8.9 Check capsule on l a t c h  t o  be c e r t a i n  key 
i s  secure i n  l a t c h  and t h e  capsule i s  hanging 

s t r a i g h t  down. 

2.2.8.10 Withdraw 1/4" rod i n t o  carrier. 

- 2.2.8.11 Close b a l l  valve on bo t ton  of c a r r i e r .  

2.2.8.12 Close V3 and lock  closed with K3. 
2.2.8.13 Close glove p o r t  cover being c e r t a i n  glove 

. 
. 

. 
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2 .2  "8.13 (continued) 

i s  i n s i d e  and cover f i t s  over dowel p in .  

I n i t .  

P u l l  clamps toge ther  u n t i l  lock  blocks are 

about 1/16" apa r t .  
2.2.8.14 Remove K3 from V3, i n s e r t  i n  No. 1 lock 

switch, l ock  shut,  and remove K2. 

2.2.9 To purge glove box atmosphere ending with box a t  
pump bowl pressure :  

2 .2 .9 .1 I n s e r t  KZ i n  V2, unlock, and open V2 .  

2 .2 .9 .2  G-pen b lue  valve c-662. 
2.2.9.3 Evacuate f o r  4 minutes. S t a r t  

St op 
2.2.9.4 Close blue valve c-662. 
2.2.9.5 Close V2, lock  closed with K2, and remove 

K2. 

. 

2.2.9.6 I n s e r t  K2 i n  V l ,  unlock, close,  lock  closed 

with K l ,  and remove K l .  
2.2.9.7 Pressur ize  glove box t o  pump bowl pressure  

k 0.2 p s i g  using red  and blue valve c-650. 

Read on PI-CS-A 

2.3 Preparing The Sampler For Standby Condition 

2 . 3 . 1  Turn of f  vacuum pump. 
l i g h t  

2.3.2 Open red  valve C-654 
c-657 
c -661 

2.3.3 Adjust bu f fe r  header pressure  t o  40 p s i g  by 

opening red valve c-651. 
2.3.4 Close red  valve c-651. PIC-651 reads 

2 .3 .5  Return K l  t o  l ock  on MB-6 and n o t i f y  s h i f t  super- 

v i s o r  ( o r  con t ro l  room superv isor )  of completion 

. of sampling. 
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I n i t  - 
IMPORTANT: 
withdrawn. 

head crane. 

Do not leave  c a r r i e r  on top  of sampler with rod 

The rod i n t e r f e r e s  with t h e  operat ion of t h e  over- 

2.3.6 Remove sample c a r r i e r  from sampler and cover 

opening above V3 with pipe cap. 
Date Time 

Handling Of Sample And Carrier - 
2.4.1 

2.4 

Deliver t h e  assembly t o  a n a l y t i c a l  chemistry 

(Bldg. 4500) Date and t i m e  de l ivered  

2 .4 .2  Using a n a l y t i c  chemistry ' s procedures, remove 

t h e  sample from t h e  c a r r i e r  and r e t u r n  t h e  c a r r i e r  

t o  Bldg. 7503. 

t 

. 

. 
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Date Time 

I n i t .  
6B COOLANT SYSTEM SAMPLING 

3 COOLANT SYSTEM SAMPLER STARTUP 

If the  coolant sampler has been shutdown f o r  long per iods 

or extensive maintenance has been done on t h e  sampler, a 
thorough check should be made t o  assure  t h a t  it i s  i n  con- 

d i t i o n  t o  take samples. 

3 .1  S tar tup  Check L i s t  
(Control Room) 

3.1.1 
3 .1 .2  Check t h a t  no work i s  i n  progress connected with 

Notify s h i f t  supervisor of s t a r tup .  

t h e  sampler. 

3.1.3 Turn on c i r c u i t  breaker No. 1 4  i n  IPP-2 and r e -  

move t ag .  

( A t  Sampler) 

3.1.4 Record PI-651 
PI-CS-A 

3.1.5 
3.1.6 Close valve c-669. 
3 .l. 7 S t a r t  vacuum pump. 
3.1.8 open valves c-662 

Connect l i n e  C-664 t o  valve c-669. 

c -664 
c-670 
c-651 
c -661 

. c-653 
c-652 
C-654 
C-6-56 
c-655 
c-657 
c-658 



I n i t .  

3.1.9 Evacuate bu f fe r  header f o r  10 minutes. 

S t a r t  s t o p  
3.1.10 Close valves  c-670 

c -664 
c -662 

3.1.11 Stop vacuum pump. 

3.1.12 Open main helium supply valve V-515. (Near 

Sampler-Enricher). 

3.1.13 When PI-651 reads 40 psig,  c lose  

Date Time 

valve c-651. 

. 

I 

I 

. 
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6B COOLANT SYSTm SAMPLING 

4 COOLANT SYSTEM SAMPLER SHUTDOWN 

. 

, 

6 ~ 4 a  
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I n i t .  

If t h e  coolant sampler i s  t o  be shut  down f o r  long 

per iods o r  extension maintenance i s  t o  be done on t h e  

sampler, precaut ions should be taken t o  assure  t h a t  

t h e  sampler is adequately secured. 

4.1 Shutcdown Check L i s t  - 
(Control  Room) 

4.1.1 Notify operat ions chief  and con t ro l  room super- 

v i s o r  of shutdown of sampler. 

4.1.2 Close main helium supply valve V-515. (Near 
sampler-enricher ) 

( A t  Coolant Sampler) 

4.1.3 Close valves  c-661 - 
c-653 
c-652 

c -656 
C-655 
c-657 
c -658 
c -651 

C-654 

4.1.4 Read PI-651 
PI-CS-A 

4.1.5 Turn off  c i r c u i t  breaker  i n  Panel No. 2. 

C i r c u i t  No. 1 4  i n  control room and tag o f f .  

. 
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The water system i s  sampled and analyzed as l i s t e d  i n  Table 6-1 t o  

assure  t h a t  the proper concentration of chemicals a r e  present  for corrosion 

pro tec t ion .  

taken. 

Due t o  possikle  indzced a c t i v i t y ,  the t r e a t e d  water and nuclear penetra- 
t i o n  water should be handled as contaminated waste. 

The sample l i n e s  should be f lushed before each sample i s  
Use one-pint o r  2 sample-line volumes (whichever i s  l a r g e s t ) .  

The sample poin ts  

a r e  loca ted  as follows: 

Treated Water System V-826~ Diesel House 

Nuclear Instrument Penetrat ion V-848F High Bay 

Tower Water V - 8 2 9 ~  Diesel House 

Proc e s s Water v- 89011 Cooling Tower 

CST-1 V-CST-1A Water Room 

CST- 2 V-CST-2A Water Room 

The a n a l y t i c a l  procedures t o  be used by the MSRE operators  a r e  

described i n  the following sec t ions :  

Total  Inh ib i to r  - Sect ion 6 ~ - 4  
Chromate - Sect ion 6c-5 
Total  Rardness - Section 6C-6 
PR - Sect ion 6~-7 

- I n i t .  Date/Time 

1 TREElTMl3NT OF TREATED WATER OR NUCLFIAR PENETRATION 

WATER 

1.1 If a n a l y s i s  i nd ica t e s  t ha t  the t o t a l  i nh ib i to r  

i s  low (Section 6~-4), chemical adjustments 
a r e  calcula,ted as follows : 

NOTE: Always add the  ca lcu la ted  amount of both chemicals 

t o  the system. 

Treated Water System (4000 gal lons capaci ty)  

Pounds of nT02 t o  add = 0.0225[1900 - Total  

i n h i b i t o r  (ppm)] = 

Pounds of K2z4O7 

pounds of  KIT02 added = 

5H20 t o  add = 0.375 x 

. 



6c-2 
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I n i t .  Date/Time 

Nuclear Penet ra t ion  Water (1700 gal lons  capacity),  

Pounds of KN02 t o  add = 0.0096 [lgOO - t o t a l  
i n h i b i t o r  (ppm) J = 

Pounds of &B407 5H20 t o  add = 0.375 x - pounds KN02 added = 

1.2 If e i t h e r  boron (B---) or  n i t r i t e  (NO;) 

from the  Lab analyses  a r e  low based on curves 

of Figure 6c-1, adjustments can be calcu-  

l a t e d  as fol lows:  

Treated Water System (4000 gal lons  capac i ty)  

Pounds of K2B407 5H20 t o  add = 0.0075 

[ t o t a l  i n h i b i t o r  (ppm) - 

Pounds of KN02 t o  add = 0.0225 [ t o t a l  

NO;(ppm) x 2000 
i n h i b i t o r  (ppm) - I =  812 

Nuclear Penet ra t ion  (1-700 gal lons  capaci ty) ,  

Pounds of K2B,07. 5H20 t o  add = 0.0032 

[ t o t a l  i n h i b i t o r  (ppm) - 

B (ppm) x 2000 
--- 

57 I =  

Pounds of KN02 t o  add = 0.0096 [ t o t a l  
i n h i b i t o r  (ppm) - 

NO;(ppm) x 2000 
I =  - 812 

1.3 If pH, Fe, or A1 ana lys i s  a r e  above l i m i t s  o r  
i f  t u r b i d i t y  appears i n  samples, n o t i f y  the  

respons ib le  chemist (Paul Nemann o r  R .  Thoma). - 

. 

. 

. 
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I n i  t . I& te/Time 

2 TREATvBNT OF COOLING TOWER WATER 

2.1 Add two b a l l s  of Nalco 360 t o  bas in  addi t ion  
tube each day a f t e r  sampling. If chromate 

a n a l y s i s  i s  low, add an e x t r a  chromate b a l l  

(Nalco 360) t o  addi t ion  tube. 

chromate, add only one chromate b a l l  i n s t e a d  

If >lo0 ppm 

of two. 
If t o t a l  hardaess i s  g r e a t e r  than 2 x t o t a l  

hard;less of  r a w  water, increase blowdown from 
tower bas in  t o  maintain a r a t i o  near 2:l. 

If pH, or Fe a r e  out of l i m i t s  when hardness 

i s  within L i m i t s ,  n o t i f y  the  responsible  

chemist (Paul Neumann o r  Roy Thoma). 

process water ana lys i s  i s  used as a guide f o r  

CTW l i m i t s .  

2.2 

2.3 

The 

2.4 Check cooling tower f o r  a lgae .  If a lgae  a r e  

present  as ind ica ted  by green growth on cooling 

tower, add one b a l l  of Nalco No. 21s t o  basin.  

3 C ONDENSATB 
3 .1  Condensate samples should be analyzed before 

use.  

the tank should be drained. The source of 
If the  t o t a l  hardness exceeds the  l i m i t ,  

t he  hardness, probably a leaking condenser 
tube, should be loca ted  and repa i red  as soon 

as poss ib le .  
4 PROCEDURE FOR TOTAL INHIBITOR ANALYSIS USING 

CS ANALYSIS K I T  

4 .1  Add water sample t o  the  mark on b o t t l e  

( l o m a  ) e 

Add 1 dipper fu l  of CS Reagent No. l A ,  

b o t t l e ,  and mix mtil reagent i s  dissolved 

4.2 cap 

. 

. 

(2 grams). 

. 
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4.3 Immediately add CS Reagent No. 2 rap id ly  a 
drop a t  a t i m e  with dropper ve r t i ca l ,  s w i r l -  
ing b o t t l e  after each drop. 

u n t i l  the  pink color  remains f o r  one-half 
minute. 

The number of drops required times 200 equals 

ppm Corrosion Inh ib i to r  CS present  i n  the  

Continue addi t ion  

4.4 

water. 

5 PROCEDURE FOR CHROMATE ANALYSIS USING NALCO 

CHROMATE TEST K I T  

5 . 1  Determine the proper s i z e  of sample from the 

t ab le  below: 

Expected Chromate 
Content 

20 PPm 

5 0 m  
100 ppm 

200 ppm 

400 ppm 

L 

Sample S ize  

200 ne 
100 ne 

50 

25 
12.5 ma, 

5.2 Using the  50 m,l graduate, measure out  the  
sample i n t o  the  Erlenmeyer flask. 

Add 5 m.4 C - 1  (Sol  290) t o  the  sample, using the 

2.5 mR p i p e t t e  dropper, 

5.4 Add 5 mR C - 2  (Sol 291) t o  the  sample, using 
the 2.5 mR p i p e t t e  dropper, 

Add 1 m,l C - 3  (Sol  292) with p i p e t t e  dropper. 

While a g i t a t i n g  the  sample i n  the  flask, add 

C - 4  (Sol  293) one drop a t  a time 

p i p e t t e  held i n  a v e r t i c a l  pos i t ion .  

the drops used u n t i l  the  sample just  loses i t s  
blue or blue-black color .  

sample w i l l  then be near i t s  o r i g i n a l  color .  

Care should be taken t o  prevent p i p e t t e  dropper 

5.3 * 
and mix w e l l .  

* 
and mix. * 

5.5 
5.6 * 

with the  

Count 

The color  of the  

*NOTE: 
from touching the  flask containing the  sample. 
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5.7 Chromate content of the sample in ppm as 
CrO,  may be calculated as follows: 

200 mR sample - multiply drops S-4 Gsed by 2.5 
100 ma sample - multiply drops C - 4  used by 5 
50 ml? sample - m-ulltlply drops C-4 used by 10 
2.5 mR sample - multiply drops C - 4  used by 20 

12.5 ml? sample - multiply drops C - 4  used by 40 

6 PROCEmXE FCR IIARDIESS AULXXIS USI3-G COLOHLiMETRIZ 

HARP-WSS KIT 
6.1 Take 50 ma sample of clear mter at room 

temperature. Filtw if i?ecessary and add 

to clear, casserole or to the 250 ma flask. 

Add 1 ma of H-2 (Sol .  275) solution, mix and 
add H-3 (Sol. 277), iildicator power. 
correct quantity of indicator will be obtained 

by inverting the special container over cas- 

serole with a single "salt shaker" motion. 

6.2 
The 

6.3 Titrate with H-l (Sol. 274). The color change 

is from red tg blue with an ixtermediate 

purple color. The end p o i n t  is obtained when 
the last purple coloration is just discharged. 

Borough mixing o r  stirring is necessary after 

the addition of eaelr: reagent and during the 

titration. 

The number of milliliters of H-1 solution 

used multiplied by 20 equals parts per million 

tctal soluble hardness as calcium carbonate. 

6.4 

. 

. 

. 
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Init. Ihte/Time 

7 p H  MEtzSUFG3MENT 
Measure the pH of water samples using the 

instructions on the p H  meter and the following: 

7.1 Rinse electrodes with condensate and wipe dry  

with tissue before use. 

Standardize the p H  meter with a standard 

buffer solution. For TW and NIP water use 
buffer with p H  of 10. 

use buffer with p H  of 7. 
EE sure to rinse beaker with condensate and 

then rinse twice with small portions of the 

sample before measuring pH. 

7.4 After measuring pH, rinse and leave electrodes 

7.2 

For CTW and condensate 

7.3 

standing in a beaker of condensate. - 
7.5 Leave pH meter in neutral after use. 

1 

. 



. 

. 

. 

. 
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6D CELL AIR 
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During nuclear operat ions the  i n - c e l l  atmosphere w i l l  be cont ro l led  

t o  give it a low 02 content,  5% by volume or less. 
analyzer i s  i n s t a l l e d  t o  determine the  02 content .  

and t o  determine the  type of a c t i v i t y  i n  case of  accidents ,  the  c e l l  a i r  
w i l l  be sampled per iodica l ly .  The sample s t a t i o n  i s  loca ted  i n  the  vent 

house and is  a p a r t  of l i n e s  569 and 565. 
a valve a t  each end w i l l  be used t o  take the sample. The details o f  
sampling a r e  given below. 

A continuous oxygen 
To check the analyzer 

A por tab le  sample bomb w i t h  

1. Connect the sample bomb between valves V-565B 
and v-56%. 
Open the  valves a t  the ends of the  bomb. 

c losed V-565~.  
A f t e r  5 minutes, c lose  the valves a t  the  ends of 

the bomb. 

Open V-569A and c lose  V-565B and V-569.  
Remove the sample from the sample s t a t i o n  and 

submit f o r  ana lys i s .  

2. 
3. Open V I S  565B and 5 6 9 ~ .  Close V-569A and check 

4. 

5. 
6. 

NOTE: Be sure  t ha t  the  c e l l  i s  being evacuated during 

sampling as indica ted  by FqI-569. 

I n i  t . Date /Time 

. 



. 
, 

. 

. 
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6E LUBE OIL SYSTEM 

1 SAMPLING OF NEN OIL AS RE%EIVED 
The l u b r i c a t i n g  o i l  (Gulfspin 35) f o r  both t h e  f u e l  and coolant  

systems w i l l  be sampled (- 500 ml per  sample) on a r r i v d  a t  Em. 
Before use each drum of  o i l  w i l l  be analyzed chemically f o r  carbon, 

su l fu r ,  bromine number, a c i d  number, f l a s h  point ,  and moisture;  

v i s c o s i t y  determinations w i l l  be made a t  100 F and 210°F. 0 I n t e r -  
0 f a c i a l  t ens ion  of t h e  o i l  will be determined a t  77 F. Also spec- 

t rographic  and i n f r a r e d  spectrophotometric analyses  w i l l  be made 

before  approval f o r  use i s  given by t h e  operat ions ch ie f .  

drum w i l l  be tagged with a waterproof covered t a g  showing i d e n t i -  

f i ca t ion ,  sample number, ana lys i s ,  c e r t i f i c a t i o n  and cu r ren t  inven- 

to ry .  

Building, west of t h e  o f f g a s  vent s tack .  

Each 

The o i l  w i l l  be s to red  i n  t h e  Flammable Materials Storage 

The a c i d  number (a measure of the  oxida t ion  i n h i b i t i o n  i n  t h e  
0 o i l )  and t h e  i n t e r f a c i a l  t ens ion  a t  77 F w i l l  be determined on a 

weekly basis during power operat ions whereas t h e  remainder of t h e  

analyses l i s t e d  above w i l l  be made annual ly  o r  when requi red .  

2 SSAMF'LING AT OIL PPdKAGES 

The lube  o i l  i n  t h e  f u e l  and coolant  system will be sampled 
weekly during power operat ion i n t o  250 m l  b o t t l e s  from V-703D 
and V-753D I n  t h e  event 

of rad ioac t ive  contamination of t h e  lube oil, the  e n t i r e  lube oil 
package w i l l  be sh ie lded  with lead b r i cks .  The o i l  w i l l  be sampled 
with HP su rve i l l ance  i n t o  an evacuated metal  container  equipped 
with an autoclave f i t t i n g  and a compound gage. The valves,  auto-  

c lave f i t t i n g s ,  and sample conta iner  may r equ i r e  extended handles 
o r  add i t iona l  sh i e ld ing  f o r  the sampling operat ion.  

procedure a r e  given below. 

(deple t ing  each o i l  system - 3 gal-yr) . 

Deta i l s  of 

I n i t .  Date/Time 

(Service Tunnel) 

2.1 Attach evacuated sanple bomb to autoc lWe 

f i t t i n g  a t  V-703 D (V-753 D ) .  
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2.2 

2.3 
2.4 

2.5  

2 -6 

2 -7 

2.8 

2.9 

Open valve on evacuated sample bomb and check 

t h a t  pressure  i n  bomb does not  increase. 
pressure  increases, disconnect, re-evacuate 

and r epea t  Steps 1 and 2 .  

Open V-703D (V-753D). 
Slowly t h r o t t l e  V-703C (V-753C) u n t i l  bomb 

pressure  increases  t o  2 i n .  Hg. 
Close V-703C (V-75312) when pressure  reaches 

2 i n .  Hg. 

After 10 minutes drainage t i m e  c lose  V-703D 

If 

(753D) - 
Close valve on sample bomb and disconnect a t  
autoclave f i t t i n g .  

Record sample number on bomb, i n  sample log, 

and i n  console log .  

Readjust alarm and cont ro l  s e tpo in t s  on 

LI CT-1 ( L I  OT-2) according t o  bui ld ing  

l o g  0 

3 ADDITION OF LUBE OIL TO THE OIL PACKAGES 
Since t h e  o i l  system i s  considered secondary 

containment, addi t ion  of o i l  t o  t h e  lube  o i l  system 

during operat ion w i l l  be made with HP surve i l lance  

and without opening t h e  system t o  t h e  atmosphere. 

Details of procedure are given below. 

6~-2 
10/6/65 

I n i t .  Date/Time 

3 

3.2 

3.3 
3.4 

3.5 
3.6 

Mount a hand-operated b a r r e l  pump onto t h e  o i l  

supply drum. 

Connect metering pump discharge t o  quick d i s -  

connect 711 (761). 
open v-711 (v-761). 
Add o i l  u n t i l  L I  OT-1 o r  ( - 2 )  reads 60% while 

pump i s  running (95% when pump i s  off). 

Close v-711 (761). 
Remove oil drum from o i l  package a t  quick 

. 
L 

. 



. . 6 ~ - 3  
1 d6/6 5 

I n i t .  Date/Time 

3.6 (continued) 
disconnect.  

between quick disconnect and CV-711 ( CV-761) 
Drain o i l  from hor i zon ta l  l i n e  

i n t o  a ca tch  pan. 

Record on oil drum inventory card  and i n  con- 

sole  l o g  t h e  amount of oil (gal . )  t r ans fe r r ed .  
3.7 

a 

d 

. 



. 

. 

c 

b 

. 

. 
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6F SAMPLE COVE3 GAS 

6~-1 
9-1-65 

The Cover Gas System w i l l  be saap2eCi f o r  spectrographic ar,al.ysfs 

each t i m e  a Dew t r a i l e r  of heliiun i s  dotained. Two samples s h m l d  be 

co l lec ted ,  one from L-5h8 and one frorr, L-543. 
1 SAMPLE FBOM LITJE 548 I22k2 a1 Date /Time 

1.1 

1.2 

1.3  
1.4 

1 . 5  

1.6 

1.7 

1.8 

1.9 

Evacuate a 30 ml sample bomb t o  <5OO p and 

c l c se  t h e  valve a t  each e i d  of t h e  bomb. 

Close analyzer  valves ( T ~ - 5 4 8 - A )  r e d  aid blne .  

Close analyzer  valves (V-548-3) r ed  sild b h e .  -- 
I n s t a l l  evacuated bGmb ’De”,veen valves (5’18-~) 
and (54-8-5). 
Open valve (548-A) - red and upstream bomb 

valve. 

Afte-. Somb i s  pi-esscrizzd open down strrexa 
bomb valve a.zd c2ieck f i % t i n g s  f o r  leaks .  

Open analyzer  valves (548-23) x d  and b l a e  a i d  

a d j u s t  moisture analyzer  and 0, analyzer  

f lows t o  100 cc/nilz. 

Purge t’nrougli S m k  r-iti; nolstlrre snaLyzer 
reaches ea_vil.libriux (- 8 - 24 h r s )  . 
I s o l a t e  tae  sample by closeng;: 

Analyzer val-es  (5‘18--4) -sed m d  bLue 
~ r ; d y z e r  Tdl J ~ E  (511.8-3) red wxii blue 

o u t l e t  valve Bomb i n l e t  vel-ve - 
1.10 Disconnect bonk and sc’mit f o r  spectrographic 

analysis ,  E2Q, 02, NZ, Cc);-, cozteqte 

2 SAMPLE FRO3 LlXE 549 
2.1 Evacuate a 30 ml sample bonb t o  +OO p and 

cl~se t‘?e .salve at sxk ex:& 05 the ’oom3. 

Close aaa lyzer  valves  ($8-A) r ed  azd blue.  

Close ai,aLyzzr -ml-vres (548-3) re& and blue. 

I n s t a i l  evacuated %cmb between valves (548-A_) 
and (5It8-3). 

2.2 

2.3 
2.4  



2.5 

2.6 

2.7 

2.8 

2.9 

2.10 

Open valve (548 
valve. 

A) b lue  nd UT 

6 ~ - 2  
9-1-65 

I n i t i a l  Date/Time 

trem bomb 

Af ter  bomb i s  pressur ized  open down stream 
bomb valve and check f i t t i n g s  f o r  leaks .  

Open analyzer  valves (548-B) red and blue 

and a d j u s t  moisture analyzer  and O2 analyzer  

flows t o  100 cclmia. 

Purge through bomb u n t i l  moisture analyzer  

reaches equi l ibr ium (- 8 - 24 hrs). 
I s o l a t e  t h e  sample by closing:  

Analyzer valves (548-A) r e d  and blue 

Analyzer valves(548-B) red and b lue  

Bomb in le t  valve o u t l e t  valve 
Disconnect bomb and submit for spectrographic 

analysis ,  H20, O,, N2, CO, content .  

. 

. 
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6G SAMPLING OFFGAS SYSTEM 

Xormal samples of the offgas  system s h a l l  be taken a t  the " l ine  518" 
sampling s t a t i o n  i n  the vent house. The offgas samples w i l l  be radio-  
a c t i v e  so  spec ia l  precautions must be taken when removing the samples. 

I n i  t . Ea t e  /Time 
1 TO ISOLCI'IIEASAMPLF: 

1.1 A t  l e a s t  1 week before a sample i s  t o  be 

i so la ted ,  check the following valves:  

Tag open 

v- 5 1 8 - ~  
v -518-~  v- 5 18- D 

v- 518 - w v-518-c* -- 
*Tag open the B and C valves t o  the  volume holdup which 

i s  t o  be used. 

Close 

v - 5 2 2 - ~  , v- 5 1 8 - ~  , v-518-~  , 
v - 5 1 8 - ~  and the  remaining 518 B and 

v-518 c C valves v - 5 1 8 - ~  - -9 

- -  v - 5 1 8 - ~  , v- 518c 
1 .2  I n  order t o  i s o l a t e  a sample, merely c lose  

the valves on both s ides  of the holdup volume. 

Tag closed:  

v- 518 - B 
v-518-c 

v - 5 2 2 - ~  

Open 

2 TO RENOVE A SAMF'LF: FROM THE SYSTEM 

NOTE: The following procedure must be done one 

item a t  a time i n  the  order l i s t e d .  

2.1 Evacuate the  c a r r i e r  sample bomb t o  l e s s  than 

500 microns and c lose  v - 5 1 8 - ~  . Attach 

c 
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I n i  t . D3, t e  /Time 

2.1 (continued) 
the  bomb t o  l i n e  518 a t  the  s p e c i a l  f i t t i n g .  

Have helium cy l i ade r  a t t ached  downstream of 2.2 

V-518-11 . 
2.3 Before proceedi,iplg fu r the r ,  h e a l t h  physics 

coverage i s  necessary.  

.- 

. 

H. P. man present  

2.4 Open or check ope? V-522-B . 
Close or check closed:  

v- 5:8--a- - v- 518-c- 
v - 5 1 8 - ~  v- 5 i 8 - ~  
v-518-i) v- 518- 
v-518-~1 - v- 518-ci 
v-518-132 - v-518-c2 
V-518-B3 - ~ - 5 1 8 - ~ 3  

2.5 Open v-5;8-~ -, v-518-~ , and 

‘v-518-11 . 
Using helium b o t t l e ,  p ressur ize  t h i s  s ec t ion  

of l i n e  t o  25 p s i g .  
Close v-518-~ and v-518-cr 
Operi v -518-~  -, and V-518-D 
Close v -518-~  , and v-518-11 . 
Repeat s t e p  2.5 f i v e  (5)  t imes.  

1 -7 2 -9 3 -? 4 -9 5 - 0  

2.6 In  order  t o  reduce the  pressure between valves 

518-~  and 5 1 8 - ~  c lose  v -518-~  . 
Open v-518-~ and v -518-~  . Leave open 

a few seconds then c lose  v -518-~  and v-518-~ 
. Operr Ti-5i8-D and V-518-E . Leave 

open a few seconds, then c lose  v-518-~ and 

~ - 5 1 8 - ~  . Repeat s t e p  2.6 th ree  t imes.  



. . 

. 
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I n i  t . Eate /Time 
2.7 Check the following valves closed. 

v- 518- ~1 v- 518-ci 
v- 518 - ~2 v-518-c2 

v- 518- D v- 5 1 8 - ~  
v- 5 1 8 - ~  v - 5 1 8 - ~  

v- 5 1 8 - ~  
v- 5 1 8 - ~  

V- 5 18- B3 ~-518-C3 

2.8 Open: 

v-518-c (1, 2, o r  3 depending on which sample 

bomb the  sample i s  t o  taken from.) 

which 

Note 

2.9 Open v - 5 1 8 - ~  and leave open - 10 seconds. 

Close v - 5 1 8 - ~  , v - 5 1 8 - ~  -, v - 5 1 8 - ~  . 
Close the  "C" valve which was opened i n  
s t e p  2.8 . The sample i s  now i n  the  

sample c a r r i e r  bomb. - 
i n  order 2.10 Repeat s t eps  2.5 and 2.6 

t o  purge the radioact ive gasses from l i n e  518. 
2.11 While wearing masks and with c lose  h e a l t h  

physics survei l lance,  disconnect t he  c a r r i e r  

sample bomb a t  the  spec ia l  connection and 

t ranspor t  the sample t o  the  l ab .  

ends of l i n e  disconnected. 

Cap both 

. 



. 
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Heat balances w i l l  be taken p e r i o d i c a l l y  t o  determine the  thermal 

The heat  balance r e s u l t s  will power t h a t  is generated by the  r eac to r .  
be used t o  keep a c lose  check on the  c a l i b r a t i o n  of more d i r e c t  methods 

of power ind ica t ion ,  i . e .  f low times AT of t he  coolant  salt,  and the  

var ious neutron l e v e l  instruments.  

. 

. 
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The heat  balance w i l l  be made by considering the  walls of the  Re- 

a c t o r  and m a i n  Tank Ce l l s  as an envelope i n t o  which hea t  i s  added or 
from which hea t  i s  take?. The n e t  hea t  removal, whether p o s i t i v e  o r  

negative, represents  the  thermal power of t he  r eac to r .  Terms i n  the  

hea t  balance, e i t h e r  hea t  sources or heat  s inks,  may vary from a f e w  

watts, a s  i s  the  case with con t ro l  rod dr ive  motors, t o  - 10 megawatts 

which may be removed by the  coolant  sa l t  a t  fill power. The terms a r e  

many and var ied  i n  value so  o ~ l y  the  most s i g n i f i c a n t  ones are calcu-  

l a t ed ,  i . e .  those g rea t e r  than about 5 t o  10 k i lowat t s .  There are o ther  

terms, e spec ia l ly  hea t  s ink  terms, which cannot be measured d i r e c t l y ,  

i . e .  hea t  l o s ses  through the  c e l l  walls t o  the  ea r th ,  concrete,  e t c .  

The terms t h a t  a r e  not  evaluated ind iv idua l ly  w i l l  be evaluated 

c o l l e c t i v e - l y  as a s ing le  cc r r ec t ion  term which w i l l  be c a l l e d  

"heat l o s ses .  ' I  

There w i l l  be a t o t a l  of n i l e  terms t o  be evaluated f o r  t he  hea t  

balance.  These terms w i l l  be l i s t e d  here and descr ibed l a t e r .  Heat 

s ink  terms w i l l  be:  

1. Heat removal from t h e  r eac to r  c e l l  by the  coolant  salt ,  
0.1 -+ 10 MW. (Computer Gotation QCSRC) 

Heat removal by cooling water ( t r e a t e d ) ,  0 . 1  --3 0.5 Mw. 

(Computer no ta t ion  QCWT) 

Heat removal by component cooling air, 0.02 -+ 0.06 Mw. 

( Computer no ta t ion  QCCA) 

Heat removal by f u e l  pump o i l  system, both lube and s h i e l d  

cooling, 0.005 -+ 0.01 MW. 

Heat losses ,  t h i s  w i l l  be a c o l l e c t i o n  of unevaluated terms 
which w i l l  be used as a cor rec t ion  term f o r  the  o v e r a l l  hea t  

balance, -0.1 --3 0.5 Mw. 

2 .  

3.  

4. 
(Computer no ta t ion  &F$) 

5. 

(Computer no ta t ion  Q q S )  

. 

. 
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Heat Source terms w i l l  be:  

1. Power added by the  f u e l  pump, 0.027 j0.035 Mw. 
(Ccmputer no ta t ion  PFP) 

i 

2 .  Total  power added by e l e c t r i c  hea te rs ,  0.0 -+ 0 .2  Mw. 
( s ompu ter  nota t i cn QRC H)  
Heat energy added by ccolant  pump impeller,  0.02 -+ 0.03 Mw. 
(Computer no ta t ion  QCP) 

3. 

1. 

4. Power added by the  space cooler  motors, Mw . 
(Computer no ta t ion  PSC) 

Heat B l a n c e  % m a  

1.1 Heat Rmsved 5y t he  Coolant S a l t .  A t  any s i g n i f i c a n t  power c 

t h i s  w i l l  be the  l a r g e s t  and the re fo re  the  most important term 

i n  the  hea t  balence ca l cu la t ion .  Since t h i s  i s  t rue ,  consider- 

ab le  e f f o r t  has been made t o  provide r e l i a b l e  and p r e c i s e  

instrumentat ion for the  measurement of t h i s  term. Thermo- 

couples loca ted  i n  wel ls  a t  t h e  i n l e t  and o u t l e t  of t he  r a d i a t o r  

w i l l  be used t a  ca l cu la t e  average r a d i a t o r  i n l e t  (AFMT) and 

average r a d i a t o r  o u t l e t  (AR4@T) temperatures.  A v e n t u r i  f low 

meter i s  loca t ed  j u s t  upstream of the  r a d i a t o r ;  information 
from t h i s  device w i l l  be used i n  the  ca l cu la t ion  of t he  coolant  

. 

flow r a t e .  Knowing the  hea t  capac i ty  of the  salt, t he  flow 
r a t e ,  and the  temperature d i f fe rence  across  the  r a d i a t o r ,  the 

t o t a l  hea t  removed a t  the  r a d i a t o r  may be ca l cu la t ed .  
1 . 2  Heat Removed by Cooling Water. Five s i g n i f i c a n t  hea t  s inks  

a r e  included i n  t h i s  term. 

cool ing water from: 

1 

2. 

3. 
4. 
5 .  Thermal Shie ld  ( T S C )  . 

They comprise heat removed by 

Drain- Wnk-Cell A i r  Cooler (DTCAC), 

Reactor-Cel; A i r  Cooler #1 (RCACl) ,  

Reactor-Cell  A i r  Cooler #2 (RCAC2), 

F u e l - h y p  Notoor Cooler (FPMC) and 

In  each of these f i v e  cases t h e  temperature r i s e  of t he  cool ing 

water i s  measured, the  cooling water flow rate i s  s e t  and assumed 
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to remain constant. Knowing these quantities the heat removal may 

be calculated. 

1 . 3  Heat Removed by Component Cooling Air. 

the component cooling air both by the reduction of the gas 

stream temperature and by the work done compressing the gas. 

Since this is true, not on1.y must the temperature change and 

the flow rate of gas be determined, but also the change in 

pressure which takes place across the compressor. 

the cooling water AT and f l o w  rate and the gas stream AT the 
gas flow rate is established. 

the absolute gas outlet temperature T, the temperature dif- 

ference between the cell air and the gas outlet AT' 

cell pressure Fc, the pressure rise across the compressor AP, 
and the constants, heat capacity of the gas C 

gas constant R, and the molecular weight of the cell gas M, 

the total heat removed may be calculated by the following 

equation : 

Energy is removed from 

By using 

Kow using the gas f l o w  rate Fg, 
3c 

the 
g ' 

the universal 
pg' 

Pc + fse 
pC 

Q = F~ (cpg AT; c T" In 1 

1.4 Heat Removed by t3e Fuel Oil System. The flow rate and tempera- 

' .  

t 1.5 

ture rise f o r  the DJbe Oil stream and the Shield Cooling oil 

stream are measured, The heat removal by the oil stream is 

calculated, assuming that the heat capacity for oil is a 

constant. The heat removed by the two oil streams is calcu- 

lated separately arid the results are then combined. 

Heat Losses. 

but no power is being produced an evaluation of the heat-loss 

term can be made. 

energy added to the envelope by heaters, fuel circulating 

pump, space cooler motors, etc., and the energy removed by 

cooling water, coolant salt, Cooliilg oil, cooling air, etc.; 

the difference between these two energy tabulations will be the 

At a time when the system is hot and circulating 

This may be accomplished by measuring the 

. 

. 
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. . 

term i n  quest ion.  This term w i l l  be evaluated s e v e r a l  times 

both before  and a f t e r  power opera t ion  has begun. By the  time 

t h i s  measurement has been made seve ra l  times t h e  value should 

be known w i t h  gcod s t a t i s t i c a l  confidence. 

Heat Added by the  Fuel Pump Motor. 

by the Tuel pump wLll cont r ibu te  t o  the  t o t a l  hea t  i n  the  

r eac to r  c e l l .  

1.6 The power t h a t  is requi red  

This quan t i ty  may be read  d i r e c t l y  from the  

f u e l  pump watt meter, Ep-FPD. 

1.7 Iieat Added by the  E l e c t r i c  Heaters. 
the  Reactor and Drain Tank C e l l s  and t o  t h e  coolant  salt  loop 
outs ide  the  Reactor C e l l  will be taken i n t o  accour t  i n  E, hea t  

balance.  

t abu la t ing  the  cu r ren t  drawn by the  hea te r s  t h a t  a r e  i n  se rv i ce .  
Any changes i n  hea ter  s e t t i n g s  o r  i n  hea te r s  i n  or out  of 
s e rv i ce  w i l l  a f f e c t  the  hea t  balance r e s u l t s .  In  general ,  

t h i s  w i l l  be considered as a coas tan t  with a co r rec t ion  f o r  

v a r i a t i o n  i n  1ir:e vol tage.  

Heat Added by the  Coolant F~unp. 

duced t o  the coolant  sa l t  as work w i l l  be considered, The 

power t h a t  i s  used b y  t he  coolant  pump w i l l  be read from 

E,*M-CPD. 
of the f r a c t i o n  w i l l  he established. 

The t o t a l  hea t  inpzlt t o  

A valae f o r  t h i s  hea t  soarce w i l l  be obtained by 

1.8 Only t h a t  hea t  which i s  i n t r o -  

Some f r a c t i o n  of t h i s  value vi11 be used. The value 

1 .9  Heat Added by the Space Coolers. The hea t  t h a t  i s  added t o  the  

system by the space cooler  rnotors (3) w i l l  be determined by 
measuring the  power requi red  under normal condi t ions,  for t he  

opera t ion  of  each motor. This w i l l  be dole  by u s h g  a "elamp- 
on'' ammeter t o  measure the  cu r ren t .  This w i l l  be done seve ra l  

times t o  e s t a b l i s h  the  poxer, then the  value w i l l  be rechecked 

p e r i o d i c a l l y  

i 

. 

. 
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7 B  Computer Heat Ealance 

7B- 1 
8/4/65 

8 .  

2. 

1. Routine Calculat ion.  

A heat  balance w i l l  be ca l cu la t ed  rou t ine ly  by the  on-l ine 

computer every 4 h m r s .  

the  prepr in ted  form i n  typer number 2 and w i l l  include, i n  the  

order  s t a t ed ,  the  following (The nomenclature used f o r  each term 
on the prepr in ted  form is  given i n  parentheses  .) : 
1) Time 

2 )  Net power (Power) 

3) 
4) 
5 )  Radiator AT (RADT) 

6) 
7) 
8)  Heat removed by cooling water ( t r e a t e d )  (QCWT) 

9) 
10) 

11) 

The r e s u l t s  w i l l  cons i s t  of one l i n e  on 

Average r a d i a t o r  i n l e t  temperature (ARAIT) 

Average r a d i a t o r  o u t l e t  temperature (ARAgT) 

Coolant salt  flow rate (CSFq) 

Heat removed by the  r a d i a t o r  (QCSRA) 

Heat removed by component cool ing a i r  (QCCA) 

Heat removed by f u e l  pump o i l  system (QFPQ() 

Fuel sa l t  flow r a t e  (FSFLQI) 
m e  next seven e n t r i e s  w i l l  be r a t i o s  of Met Power (item 2 

above) t o  t h e  power ind ica ted  by the each of t he  following nuc lear  

instrument channels.  

12) Linear power #1 ( N W L ~ )  
13) Linear power #z (DPFL~) 

14 )  Log power #1 (NPFFI )  
15)  Log power #2 (NFFF2) 

16) Safe ty  channel #1 (XFTSl )  

17) Safe ty  channel #2 (NPFS2) 

18) Safe ty  channel #3 (NWS3) 
Requested Calcula t ion .  

A hea t  balance may be requested a t  any time and as o f t en  as 
one might wish t o  do so.  
i n t e r f e r e  with the ca l cu la t ion  of the  rou t ine  hea t  balance.  

The requested hea t  balance w i l l  not  

The 
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r e s u l t s  of the requested heat  balance w i l l  c o n s i s t  of two l i n e s  

of data, without i d e n t i f i e r s ,  on typer  number 3. The f i r s t  l i n e  

w i l l  have the same order and content as l i s t e d  above under "Routine 

Calculation",  the second l i n e  w i l l  include, i n  the order  s ta ted ,  

the following: 

19) Radiator i n l e t  AT (d i f fe rence  between two thermocouples i n  

the same wel l )  

20) Radiator o u t l e t  AT (difference between two thermocouples , 

21) 

22) 

23) 

24) 

25) 
26) Component-cooling-air flow r a t e  

27) 

28) 
29) Radiator a i r  flow r a t e  

30) 
31) 
32) 

33) 
34) 

i n  the  same wel l )  

Heat removed by dra in- tank-ce l l  a i r  cooler  

Heat removed by r e a c t o r - c e l l  a i r  cooler  #1 

Heat removed by r e a c t o r - c e l l  a i r  cooler  #2 

Heat removed by fuel pump motor cooler  

Heat removed by thermal s h i e l d  cooler  

Heat removed by fuel-pump lube o i l  

Heat removed by fuel-pump s h i e l d  cooling o i l  

Heat added by e l e c t r i c  hea te rs  

Heat added by f u e l  c i r c u l a t i n g  pump 

Heat added by c e l l  a i r  cooler  motors 
Heat added by coolant c i r c u l a t i n g  pump 

Heat l o s t  from the Reactor and d r a i n  tank c e l l s .  

3. Operator Requirements. 
The computer w i l l  read many var iab les  f o r  each heat balance 

and use these var iab les  together  w i t h  constants  t h a t  have been 

es tab l i shed  t o  complete the ca l cu la t ion .  Many of the constants  

t h a t  a r e  used f o r  the computer c a l c u l a t i o n  a r e  c o n t r o l l a b l e  by the  

r e a c t o r  operators ,  f o r  example: the various t r e a t e d  cooling water 

flow rates are assumed by the computer t o  be s e t  a t  some constant  

value, i n  r e a l i t y  t h i s  value may d r i f t  or be changed by an operator  

thus y ie ld ing  an erroneous r e s u l t .  

c 

c 
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The following i s  a l i s t  of flow r a t e s  t h a t  a r e  assumed by the  

computer ( these w i l l  be modified i f  the  operat ing condi t ions 
change. ) : 

FU-836 60 gpm 

FIA-840 60 gpm 

FIA-838 60 gPm 

FIA-830 5 gPm 
F I  -844 60 gpm 

F I  -873 20 gpm 
The computer a l s o  assumes t h a t  some constant  amount of power 

i s  being added by hea te r s .  If a hea ter  fa i l s  o r  i f  hea te r  cur ren t  

s e t t i n g s  a r e  changed then the power added by the hea ters  changes 

and an erroneous heat  balance r e s u l t s .  ?"ne t o t a l  power added t o  the  

system by hea ters  w i l l  be about 200 kw. 

The computer a l s o  assumes t h a t  a l l  th ree  c e l l  air coolers  are 
i n  operation. These should be checked "on". 

Routine heat balances are ca lcu la ted  s i x  times da i ly  beginning 

a t  0230 and every 4 hours t h e r e a f t e r .  

i f  necessary a d j u s t  water flows approximately 1 5  minutes before  the 

heat  balance i s  made. He must a l so  note if  any h e a t e r  s e t t i n g s  

have been changed and if  any of the  c e l l  a i r  coolers  a r e  o f f .  

The operator  must check and 

. 
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7C MANUAL HEAT BAUNCE 

7c-1 
8/4/65 

Manual ca l cu la t ion  of hea t  balances w i l l  be done t o  check out  t h e  

operat ion of the  computer. 

manual hea t  balances during the  zero power experiments s ince  the  computer 

may not  be i n  f u l l  operat ion by t h a t  time. 

are i d e n t i c a l  t o  those done by the  computer, those ca l cu la t ions  are 

described i n  the  "Computer Systems Report." The p a r t  of  t he  manual 

hea t  balance t h a t  has the  g r e a t e s t  importance t o  the  opera tor  is  the  
tak ing  of da ta  necessary for Its  ca l cu la t ion .  

be used f o r  c o l l e c t i n g  t h i s  data .  

It may a l s o  be necessary t o  make seve ra l  

The ca l cu la t ions  necessary 

The following l i s t  i s  t o  

R u n  No. - Date Time I n i t i a l s  

ELXTRIC POWER 
Switch House 

Main Control Room 
POWER To SPACE COOLER MOTORS 

TVA bus vol tage #1 #2 #3 

Check Space Coolers "On" 

MCAC 

RCAC#~ 

RCAC#2 

POWER TO PlJMPs 
Fue.1 Fump Power EWR-FPD kw 

Coolant Pump Power EWR-CPD kw 
Heater Panel 
Fom To €EATERS 

Heater Current 

CR-1, Amps 

1. 

2. 

3. - 
CR-2, Amps 

1. 

TX-3'790 (6-65) 

2. 



CR-3, Amps 
1. 

2 .  

3 .  
CR-4, Amps 

1. 

2. 

3. 
CR- 5, Amps 

1. 

2. 

3 .  
CR-6, Amps 

1. 

2 .  

3.  
CR-7, Amps 

I. 

2 .  

3 .  
CR-8, Amps 

1. 

2. 

3 .  
H-200-13, A ~ P S  

1. 

2. 

3 -  
H-201-12, Amps 

1. 

2. 

3 .  

c 
c 
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H-202-2, Amps 

1. 

2. 

3.  
Heaters Powerstat S e t t i n g  and Current 

H-200-14 

S e t t i n g  

h P S  
H- 200 - 1 5  

S e t t i n g  

h P S  
H- 201- 10 

S e t t i n g  

h P S  
H- 201- 11 

S e t t i n g  

h P S  
H-201-13 

h P S  

S e t t i n g  

H-202-1 

S e t t i n g  

Amps 

H-204-2 
S e t t i n g  

Amps 
H- 205 -1 

S e t t i n g  

h P S  
FV-204- 3 

S e t t i n g  

Anrps 

7c- 3 
8/4/65 
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FT-20JA-1 

S e t t i n g  

Amps 

FT- 20U-  3 
S e t t i n g  

h P S  
FT-20U-2 

S e t t i n g  

b P S  
FT- 20U- 4 

S e t t i n g  

Amp s 
FT- 201B- 1 

S e t t i n g  

b P S  
FT- 201B- 3 

S e t t i n g  

Amps 

FT- 201B- 2 
S e t t i n g  

Amps 

FT- 201B- 4 
S e t t i n g  

b P S  
LiE CP 1 

S e t t i n g  

Amps 
LF: CP 2 

S e t t i n g  

b p s  
FV-204-1 

S e t t i n g  

Amps 

7c-4 
8/4/65 
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FV- 204- 2 

Setting 

b ? S  

137-206-1 

Setting 

h P S  
FV-206-2 (SP-16) 

Setting 

b P S  

h P S  

Amps 

H-204-1 

H-206-1 

CP-1 

Setting 

Amp5 
CP-2 

Setting 

h P S  
H- 200- 1 

Setting 

h P S  
H-200-11 

Sett ing 

b P 5  
H- 200 - 12 

Set t ing 

h P S  
E-201-1 

Setting 

h P S  
H-201-2 

Setting 

h P S  

7c-5 
8/4/65 

FV-PObA2 

Setting 

~v-206-~2 

Setting 



. 

H-201-9 

S e t t i n g  

Amps 

H- 100- 1 

S e t t i n g  - 
b P S  

RCH-1 (Amps) 

3. - 
RCH-2 ( b p s )  

3. 
RCH-4 (Amps) 

1. 

2. 

3 .  
H-100-2 

S e t t i n g  

Amps 
H- 101-2 

S e t t i n g  

h P S  
H- 101- 3 

S e t t i n g  

Amp s 

TC-6 
8/4/65 
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RCH-6, Amps 

7c-7 
8/4/65 

3 -  - 
RCH-7, Amps 

1. 

2. 

3 .  
H-102-2, 

1, 

2 ,  

3 .  
R-1, 

R -2, 

R-3, 

- 1. 

2. 

- 2 .  

3- - 
- I. 

2. 

Ex-1, Amps 

- 1. 

2.  



. 

Hx-2, Amps 

3 .  
FP-1, Amps 

1. - 
2. - 
3 .  - 

RAN- 1 
Setting 

Amp s 

m- 2 
Setting 

Amps 
H- 102- 3 

Setting 

Amps 

H- 102 - 1 
Setting 

Amps 

H- 102- 4 
Setting 

Amps 

H- 102- 5 
Setting 

b P S  

7c-8 
8/4/65 
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H-103 

Setting 

Anrps 
FV-103 

Setting 

Amps 
H-104-1 

Setting 

Amps 
FFT-1, Amps 

1. 

2. 

FFT-2, .Amps 

1, 

2. 

3. 
FD-1-1, Amps 

1. 

2. 

3. 
FD-1-2, Amps 

1. 

2. 

FD-2-1, Amps 

1. 

2. 

3 .  

FD-2-2, Amps 

1. 

7c-9 
8/4/65 

3. 
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FV- 104-1 
Setting 

h P S  
FV- 104- 3 

Setting 

Amps 
H- 104- 5 

Setting 

b P S  
H-104-6 

Setting 

h P S  
FV- 105-1 

Setting 

b P S  

FV-105-3 
Setting 

Amps 

H- 105 - 1 
Setting 

h P S  
H-105-4 

Setting 

b P S  

FV-106- 1 
Setting 

h P S  
FV-106- 3 

Setting 

b P S  
H- 106- 1 

Setting 

Amps 

7C - 10 
8/4/65 
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H-106-4 

Setting 

Amps 

H-104-2 

Amps 

H- 104- 3 

bPS 

bPS 

H-104-4 

E-105-2 

Amps 

H-105-3 

b P S  

bPS 

H-104-7 

H-106-2 

Amps 

H- 106- 3 

bPS 

~ 3 s  
H- 110- 2 

H- 110- 3 
Amps 

H-107-1 

Setting 

bPS 
H-107-2 

Setting 

b P S  

E-107- 3 
Setting 

Amps 

7c - 11 
8/4/65 

FV- 104- IA 
Setting 

Amps 

FV-105- IA 
Setting 

Amps 

FV- 106- 1~ 
Setting 

Amps 

. 

. 
. 



FV-107-1 

hPS 

Setting 

FV-107- 3 
Setting 

Amps 

H-108-1 
Setting 

hPS 
H-108- 2 

Setting 

Amps 

H-108-3 
Setting 

hPS 
FV-108-1 

Setting 

bPS 
FV-108- 3 

Amps 

Setting 

H-109-1 

Setting 

Amps 

H -109- 2 

Setting 

Amps 

H -109- 3 
Setting 

Amps 

FV -109- 1 

Setting 

Amps 

7C - 12 
8/4/65 
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FV- 109- 3 
S e t t i n g  

h P S  
H-110-1 

S e t t i n g  

h P S  

Thermocouple 

COOLANT SALT TEMPERATURES 
Radiator I n l e t  TE- 201-A- IA 
Radiator I n l e t  TE-201-A-1B 

Radiator Outlet  TE- 201-A- 2 A  

Radiator Out le t  TE- 201-A- 2B 

COMPONENT COOLII\TG A I R  TEMPERATURES 
Component cooling a i r  a t  o u t l e t  
of cooler  TE- 917 
Component cool ing a i r  a t  i n l e t  
t o  cooler  TE- 916 
Component cool ing a i r  a t  i n l e t  
t o  system 

OIL SYSTEN TEMPEFATURES 

Lube and Shie ld  cooling o i l  i n l e t  
Lube O i l  o u t l e t  

Sh ie ld  cool ing o i l  o u t l e t  

TREATED COOLIIYG WATER TENPI3RATURES 
Cooling water i n  

Out le t  from Drain Tank c e l l  cooler  

Outlet from Reactor c e l l  cooler  #1 

Out le t  from Reactor e e l 1  cooler  #2 

Out le t  from Fuel Pump cooler  

Out le t  from Thermal Sh ie ld  

Outlet, from Component a i r  cooler  

TE- 922 

TE-  702- 1B 
TE- 70 5 - LA. 
TE-707-IA 

TE-826-1 
TE-837-1 
TE-846-1 
TE-841-1 
TE- 8 31- 1 
TE-845-1 
TE-874-1 

Jack Temperature Panel 
O F  

No. I 

805 
806 
807 
808 

897 

899 

872 
873 
875 

891 
886 
892 
895 
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FXWS 

Auxiliary Control Room 

Coolant S a l t  Flow 

Codan t  S a l t  Flow 

COOLANT SALT FLOWS 

Main Control Boom 

OIL FiQWS 

Lube O i l  Flows 

Shield cooling o i l  flows 

COOLiIG WATER FUN’S 

Water Room 

Drain tank c e l l  cooler 

Transmitter 

FT- 201-A 
F’T- 201- B 

FT- 703-A 

FT- 704-A 

Reactor c e l l  cooler  #1 

Reactor Cel l  cooler #2 

Fuel Pump Motor Cooler 

Thermal Shield Cooler 

Component Cooling A i r  Cooler 

PRES SURE:$ 

Main Control Roox 

Reactor Ce l l  Pressure 

Blower aT 

__ NITCrn-R  POWFIH 

Linear Power #I Range 
Reading 

Linear Power #2 Range 

Reading 
Linear Chamber se lec ted  (S 17) #1 or #2 

Linear Power on chamber se lec ted  Range 

Reading 

Lcg Power #l (Red Pen) 

Log Pzwer’ #2 (Green Pen) 

Safety Chanrel #1 

Safety ~hacnel #2 

Safety Channel #3 

Read-out 

FI-201-A -gPm 

F’I- 291- B gPm 

Fi-7G3-A-1 -gPm 
gpm FI- 704-A- 1 

Reading m 

FI-836 x 7 -  
x 7 =  FI- 840 

x 7 =  FI-838 

FI-844 x 7 =  
FI-830 x 7 =  
FI-873 

PI-RC-A ps i a  

PdIC-960-A ps ig  

WdttS I rnTEU- 

RIXLC l A l  

HxnrLc2.A w a t t s  
% 

RIIILC 2 A l  % 

REI- 3600 watts 

RR- 3600 $ 
RR- 3700 watts 

RR- 3700 watts 

msclA1 $ 
R.MNSC%l B 
msc3G1 $ 

t 

* &  
Y 

Date Time I n i t i a l s  
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8 PERIODIC INSTlizTMENT CALIBRA!TION 

AND 
CIRCUIT CHECKS 

8 -1 
10/22/65 

During each s t a r t u p  of t h e  E R E  t h e  instrumentat ion w i l l  be tested 
t o  assure  t h a t  it i s  funct ioning properly as descr ibed i n  Sect ion 4H. 
These s t a r t u p  tests w i l l  include a thorough checkout of a l l  instrumen- 

t a t i o n  and c i r c u i t r y .  

c i r c u i t s ,  they w i l l  a lso be t e s t e d  pe r iod ica l ly  during operat ion.  

Details of t hese  tests are given i n  t h e  following sec t ion .  

of t e s t i n g  i s  given i n  Table 8-1. 

Due t o  t h e  importance of some instruments o r  

The frequency 

If the  tests i n d i c a t e  t h a t  t h e  instrumentat ion has f a i l e d  i n  an 

unsafe manner, considerat ion should be given t o  manually ac tua t ing  t h e  

s a f e t y  ac t ion ,  I n  t h e  case of 2 ou t  of 3 c i r c u i t r y , t h i s  w i l l  not i n -  

t e r f e r e  with normal operat ion.  

t e s t i n g  of t h e  o ther  two channels. 

channels, it may be poss ib l e  t o  increase  t h e  frequency of t e s t i n g  of 

t h e  other  channel and using o ther  adminis t ra t ive  cont ro ls .  

cases  t h e  operat ions chief  should be consulted.  

It w i l l  r equ i r e  e x t r a  s t eps  during t h e  
I n  the case of one out  of two 

I n  most 

I .  

. 
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TABLE 8-1 
PE8IODIC OM-LINE CZECKING OF INSTWMETJTATION 

8~-1 

8A-1.3, ~ 4 ,  1.7 
and 1.8 

8 P_- 2 

8~-3 

8B 

8B 

83 

8B 

8~-2 

8~-3 

8B-4 

83-5 

8B-6 

8~-7 

8B-8 

8 C - i  
sc-2 
8c-3 

DdcLlear Z c l e  Racge 
Couk iyg  Chaxe1 

Log Coun-6 Rate, 
Log Power and 

Nuckar  Skfetjr 

Linear FL$W,X 

P e r i  02 

C1=anLieis 

Ckatl riels 

Gl'4 Tubes 
Process Radiation 

GM Tubes 

Process Eiadlatlor 
IOX Chmbe- 

Pracess ;&ditttim 
I O N  Chamber 

Process Radiation 
GM TEbes I34 557 

Process Radlation 
GM Tubes RM 528 

Process Radiation 
GM Tube; RM 565 

Process  RadiatLoi 
GN Tdbes RH gC0 

Process Radiation 

Procebs iiadiation 

GN Tu'oes 596 
Procea L 3atllwti on 

I O U  Ckamber Rl4 
827 

P r oc e s s 3adi at i on 

xi2 2 
GI4 L'ii~b~ RY @!i' I 

PersonricZ M m i t o r s  

Pe-rs onnel. Mon i t c rs  

Personnel lvloriit,ozs 

Ins  t r i m e  n t  Cal iFrat  i on 

Instrument Cal ibrat ion Weekly 

Mxrthly 

. 
Ins t rume n t  Calib ra t  i on 

Instrument Cal ibrat ion 

Survei l lance Check 

Instrument Cal ibrat ion 

Su.rveilLanc e Check 

Zero Check 

Source Check 

Source Check 

Source Check 

Source Check 

Source Check 

Source Check 

Monthly 

Mocthly 

8 Hours 

8 Hours 

8 Hours 

8 Hours 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Source Cieck Weekly 

Source Check Weekly 

Alarm Matrix Check Monthly 

E;iac%ation Alarm Check Biamual ly  

. 

I 
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TABLE 8-1 
(continued) 

* 

I .  

PROCEDURF: INSTRUMENTATION REMARKS FRE&U ENC Y 

8C-4 

8D-1 

8D-2 

8D-3 

8~-4 

8D-5 

8D-6 

Contaiment Stack Source Check Weekly 

Fp and OFT Pressure Electronic Simulation Weekly 

Monitors 

Check and Surveil- 
lance Check 

Helium Supply Relay Check Weekly 

FP and OFT Bub- Flow and Level Checks Weekly 

Pressure 

blers  

Rod Scram Fast Trip Comparator Daily 
Checks 

Rnergency Drain Simulated Temperature Weekly 

Reactor Cell Simulated Pressure Weekly 

and Levels Checks 

Pressure Checks 
8 ~ - 7  Coolant Pump Speed Relay Check Weekly 

8D-8 Sampler Interlocks Check Monthly 

8 ~ - 9  Exercise Control Surveillance Check Weekly 

and Coolant Flow 

Rods 

J 

. 



. 

C 
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Ihe t o  t h e  complexity of t h e  nuclear  instrumentat ion and t h e  

p o s s i b i l i t y  of it drift ing,  a l l  com2onents are given per iodic  on l i n e  
tests. 
instrument technicians;  however, opera t iona l  personnel should fol low 
t h e  work c lose ly .  

approval of t h e  operat ions ch ie f .  

These tests as descr ibed i n  t h i s  s e c t i o n  are done mainly by 

No jumpers should be i n s t a l l e d  without t h e  p r i o r  

Obtain S h i f t  Superv isor ' s  permission before  s t a r t i n g  t h i s  procedure 

I n i t .  Date/Time 
1 WIDE RANGE CWiWING CHA1'JNELS 

Since only one counting channel i s  required,  
t h e  following t e s t s  can be performed on a s i n g l e  

channel while t h e  r eac to r  i s  i n  serv ice .  The 

o ther  channel should be i n  se rv i ce  before  s t a r t i n g  

t h i s  check i f  r e a c t o r  power i s  l e s s  than  1 Mw. 
1.1 Reference Voltages Channel 1 

Measure a l l  DC voltages with a d i g i t a l  

voltmeter a t  t h e  tests po in t s  ind ica ted .  

adjustments a r e  required,  follow t h e  procedure 
given i n  t h e  ind iv idua l  module manual. The 

regulated supply vol tages  should be adjusted 

only when measured i n  drawer W-2 (RX-NCC 1-A4). 

1.1.1 Make sure  channel t o  be t e s t e d  i s  not 

I f  

t h e  one se l ec t ed  f o r  operation. 

1 . 1 , 2  D r a w e r  W-2 (RX NCCl-Ab) (Reference 

drawing RC13 -13 -57A) 

Test  Blk Voltage Ground Rdng. Adj . Rdng. 
-w__ 

A-1 +1Ov f lOmv f Ov Reg. 

A-3 -1Ov f l0mv f Ov Reg. 

A- 5 -15v f lOmv f Qv Reg. 

-25v f lOmv k Ov Reg. 

+l5v k lOmv f 0.7 Reg. 
A-7 

A-9 

. 
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8A-2  
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I n i t .  Date/Time 
1 .l. 2 (continued) 

Tes t  B lk  Voltage Ground Rdng. A d j  . Rdng. 

A-11  +25v i lOmv k Ov Reg. 

A-17 +3Zv i lOOmv i Ov B a t t .  

A-19 -32v i lOOmv k Qv B a t t .  - 
1.1.3 Drawer W-3 ( R X - N C G ~ - A ~ )  (Reference 

drawing RC13-13-58A) 
Tes t  B l k  Voltage Ground Rdng . 

T?4-9 -lov k 1Onv k ov Reg. 

TP4-16 + ~ O V  -f- l0mv _+ QV Reg. - 
V4-12 - 1 5 ~  -C 1h~ k OV Reg. - 
TP4-18 +l5v 5 1 b v -  2 Ov Reg. - 
TP4-14 -Z5v k l h v  k Ov Reg. - 
TPk-20 +25v f lOmv k Ov Reg. - 
TP4 -4 -3Zv 5 lOOmv k Ov B a t t .  - 

Measure t h e  preamp and f i s s i o n  chamber 

supply vol tages  a t  t h e  t e s t  po in t s  l oca t ed  
i n  t h e  t ransformer s 3 i e l d  enclosure mounted 

on t h e  rear panel.  

given i n  Q-2617-5 xanual (RX-NCal-A7) .  

Adjust p e r  procedure 

Tes t  Po in t  Voltage Reading A d j  . Reading 

3 w* 
4 +llOv 

5 -!-3OOv 
*Return f o r  -22v 

*-EReturn f o r  110 asd  3OOv 
Measure chopper supply vol tage  

(6.3 v ac  & 0.5) between T P ~ - 3  and TP6-6 

with T r i p l e t t  m t e r  3r equal .  

1.2 Operational Ampllfier Balacce Channel 1 

Balance ehck opera t iona l  ampl i f i e r  by 

. 



. 
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1 . 2  (continued) 

depressing "Bal" push buttor,  on t o p  of t h e  

module and ad jus t ing  t h e  ad jacent  t r i m  
potentiometer c n t l l  t h e  meter i n  t h e  l e f t  

r e a r  corner  of t i e  drawer i n d i c a t e s  zero.  

All opera t iona l  ampl i f i e r s  are loca ted  i n  

drawer W-3 (RX-XCC1-A6). These are 

RM NCCl-A5, A6, A7, A8, Ag, and A10. 

Log Count Rate and Log Power Ca l ib ra t ion  

Channel 1 

1.3.1 

1.3 

Place  channel 2 switch (S-14) i n  

8A-3 
10/28/65 

I n i t  Date/Time 

automatic mode and t u r n  chamber s e l e c t o r  

switcll (s-15) t o  p o s i t i o n  2 .  

- 1.3.2 

1 3 3 
Place  channel 1 i n  manual mode. 

P o s i t i o n  " ~ 2 e r a t e - c a l i b r a t e "  switch 

loca ted  on pulse  ampl i f ie r  t o  "10 cps" 

pos i t ion ;  note output of " reac tor  power'' 

ampl i f ie r  - measured between "5-19 
and HQ grour,d. The "log count rate" 
panel  meter should i n d i c a t e  10 cps 
and the outpxb of t h e  "log count rate" 

, 

ampl i f i e r  should measure -2 v o l t s  

between ~p.3-6 (W-3) and I€. G .  ground 

- 
1.3.4 P o s i t i o n  "operate-cal ibrate ' '  switch t o  

1~104 cps J and t h e  "log count rate" 
ampl i f ie r  output should be -8 v o l t s  

The ' ' reactor  power" ampl i f i e r  output 
_I 

should inc rease  by t-3 vo1t.s - while 

the " reac tor  power" panel  meter i n d i c a t i o n  

goes LQ 3 decades 
_I_ 

1.3.5 Measure t h e  counting r a t e  using t h e  

s c a l e r  with the 10 and lo4 cps t es t  
signal appl ied :  
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I n i t .  Date/Time 
1.3.5 (continued) 

Test  Signal  Sca ler  Rdg. Time I_ Scaler  cps 

- 10 cps 

104 cps - 
1 . 4  Fast-Trip Comparator S e t p o i n t s  

The f a s t - t r i p  comparator (Q-2609) s e t  

po in ts  may be v i s u a l l y  checked by ver i fy ing  

the  reference potentlometer s e t t i n g s  as 
tabula ted  below. ( D i a l  reads d i r e c t l y  i n  

v o l t s .  ) 
Fast Tr ip  P o t en t  i ome t e r 

Comparator D i a l  S e t t i n g  Check 

RXS-NCCl-A2 1 (<5O K cps) 9.4 - 
RXS-NCCl-A6 3 (<200 kw) 7.3 
RXS-NCCl-A7 4 (>5OO kw) 7.7 - 
RXs-NCCl-A3 6 (a0 see )  5-71 
RXS-NCCl-A4 7 (a0 sec )  3.57 

RXS-NCC1-Al 2 {>2 CPS) 0.6 

- RXS-NCCl-A8 5 (>l.5 Mw) 8.18 

-- RXS;-NCCl-A5 8 (>3O sec )  2.86 

1 .4 .1  Log Count R a t e  MIC's 

The counting rate may be adjusted over 

t h e  instruments e n t i r e  range by adjustment 
of t h e  pulse  ampl i f ie r  g a i n  and/or t h e  

discr iminator  l e v e l .  

With the  d i g i t a l  voltmeter connected 

between TP3-13 i n  drawer W - 4  (RX-NCCl-A8) 

and H. G. ground, increase  t h e  counting 

rate, by increasing the  pulse  ampl i f ie r  

ga in  and decreasing the  PHS s e t t i n g ,  u n t i l  

t h e  50 kcps f a s t - t r i p  comparator changes 

state (RXS-NCCl-A2) Voltmeter should 

i n d i c a t e  -9.417 k 0 . 0 5 ~  II . Decrease 

4 

. 

. 

. 
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1.4.1 (continued) 
t h e  counting r a t e  k 

ampl i f ie r  ga in  and increas ing  t h e  PHS 
decreasing t h e  pu 

8 ~ -  5 
10/28/65 

I n i t .  
P 

D a t  e/Time 
Lse 

s e t t i n g  u n t i l  t h e  2 cps f a s t - t r i p  compa- 

r a t o r  operates  (BXS-NCC1-Al)  voltmeter 

should i n d i c a t e  - 0 - 6 ~  k 0 . 0 5 ~  

PHS d i a l  t o  proper s e t t i n g  record: 

. Return - 
-- 

1.4.2 Log Power FTC's 

The s e t , p i n t  of t he  power f a s t - t r i p  

comparator i s  determined by applying a 

c a l i b r a t e d  vol tage t o  t h e i r  inputs .  

s i g n a l  i s  ad jus ted  with a potentiometer 

l oca t ed  i n s i d e  drawer W - 1  (Rx-NCCl-A5).  

This 

The output of t h e  potentiometer i s  appl ied 

t o  t h e  log  power ampl i f ie r .  

Connect d i g i t a l  voltmeter between 

TP3-15 and H. Q. ground i n  drawer W-4 
(Rx-NCC1-As) Set "opera te -ca l ibra te"  

switch t o  "period. " 

push but ton  i n s i d e  drawer W - 1  (FX-NCCl-A5). 

Depress "power tes t"  

Adjust adjacent  potentiometer t o  check t r i p  

po in t s  as t abula ted  below: 

rrip Voltmeter Ind ica t ion  Pot.  Se t t i ng  
200 Kw RXS-UCCZ-A6 7.3 If: 0 . 0 5 ~  
500 Kw RXs-NCCl-A7 7.7 -+ 0 . 0 5 ~  

-- 1.5 KW RXs-NCCl-A8 8.18 k 0 . 0 5 ~  

1.4.3 Period FTC's 

The per iod  t r i p s  a r e  tested by applying 

c a l i b r a t e d  vol tage ramps t o  t h e  func t ion  

generator  ampl i f ie r .  These ramps a r e  se l ec t ed  

t o  generate  per iod  s i g n a l s  s l i g h t l y  l a r g e r  

than  t h e  set  poinC,s. 

Connect d i g i t a l  vol tmeter  between 

'IIp3-17 i n  drawer W-4 (RX-NCCl-A8) and H. G. 
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I n i t .  Date/Time 

1 5 Ref ererice Voltages Channel 2 

Measure all E vol tages  with a d i g i t a l  
vol tmeter  a t  t 5 e  tests po in t s  ind ica ted .  

adjustments a r e  required,  fol low t h e  proce&are 

given i n  the ir?aividual module manual. The 

regula ted  supply vol tages  should be ad jus ted  

onlv wlien measured i n  drawer W-2 (RX-rJCCZ-A4)- 

If 

Make s w e  ckianuei t o  be t e s t e d  i s  not 
Y 

1 . 5 . 1  
t h e  one se l ec t ed  f o r  operat ion.  

-c_c__ 

1.5.2 Drawer W-2 (RX-NJ(=CB-L4h) (Reference 

drawing Re13 -1-3 -57A) - Test  Blk Voltage Ground Rang. A d j  . Rdng. 

A-1  +1Ov k LOav f 0-v Reg. 

A- 3 -1Ov 1 lOmv k Ov Reg. 
A- 5 - 1 5 ~  1 10n:v f Ov Reg. 

A-7 -25v 1 l@mv k Ov Reg. 

A-9 +15v f 1 O m ~  1 Ov Reg. 

A - 1 1  +25v k lOmv +- Ov Reg. 

A-17 +3Zv k 1OOnv 1 Ov B a t t .  
A-19 -32v 1 lOOmv 1 Os B a t t .  

1.1.3 mawer W-3 (BX-NCC2-Rb) (Reference 

J 

. 

.. 



1.1.3 (continued) 

. 

. 

Tes t  Blk Voltage Ground Rdng. 
TP4-9 
TP4 -16 
!IF4 -12 

“4-18 
TP4-14 
TP4-20 
TP4 -4 

-1Ov k 1Omv 

+1Ov k lOmv 

-l5v 5 lOmv 

+l5v k lOmv 
-25v k lOmv 

+25v k lOmv 

-3Zv k lOOmv -t- Ov B a t t .  

k Ov Reg. 

k Ov Reg. 

k Ov Reg. 

k Ov Reg. 

k Ov Reg. 

-t Ov Reg. 

II 

__ 

- 
Measure t h e  preamp and f i s s i o n  

chamber supply vol tages  a t  t h e  t es t  
po in t s  l oca t ed  i n  t h e  t ransformer s h i e l d  

enclosure mounted on t h e  rear panel .  

Adjust p e r  procedure given i n  Q-2617-5 
manual (RX-NCCZ-A7). 

Te’st Po in t  Voltage Reading Adj. Reading 

-II_ 

1 ov* 
2 -22v 

3 ovs* 

4 +11ov 

5 +300v 
*Return for -22v 

**Return for 110 and 3OOv 

Measure chopper supply vol tage  

(6.3 v ac  k 0.5) between w6-3 and T P ~ - 6  
with T r i p l e t t  meter o r  equal .  

1.6 Operational Amplifier Balance Channel 2 

Balance each opera t iona l  ampl i f i e r  by 

depressing “Ba l”  push bu t ton  on t o p  of t h e  

module and ad jus t ing  t h e  ad jacent  t r i m  
potent iometer  u n t i l  t h e  meter i n  t h e  l e f t  

r e a r  corner  of t h e  drawer i n d i c a t e s  zero.  

A l l  opera t iona l  ampl i f ie rs  a r e  loca t ed  i n  

8A-7 
10/28/65 

- I n i t .  Date/Time 



Approved by 8A-8 
10/28/65 

I n i t .  - Date/Time 
1 .6  (contlnued) 

drawer W-3 (RX-XCCZ-A~). These a r e  

RM NCC 2-P-5, A6, PAT, A8, A9, arid A l O .  

Log Courh Rate and Log Power Ca l ib ra t ion  

Channel 3, 

1.7.1 Place channel 2 switch (S-14) i n  

1.7 

automatic mode and t u r n  chamber s e l e c t o r  

switcll (s-1.5) t o  poai t%or,  2. 
.cc 

l . 7 . 2  PLace channel 1 i n  ina-nual mode. - 
1*7.3  P o s t t i o n  " o p e r a t e - c a l i ~ ~ a t e "  switch 

loce ted  on p v ~ ~ s e  a y p l i f i e r  t o  "10 cps'' 

pos i t i on ;  note octput  of " reac tor  power'' 

ampl i f ie r  , xleasured between TP5-19 
and XQ grou?x3. 
meter should i n d i c a t e  10 cps 

output cf t h e  "lqg count r a t e "  ampl i f ie r  
should measure -2 v o l t s  between T P ~ - 6  

1.7.4 Pos i t i on  " ~ ~ e r a t e - c a l i b r a t e "  switch t o  

The "log courit r a t e "  panel 

, and t h e  

(W-3) and H. G .  ground . - 
"104 CPS --> m d  the"1og count r a t e "  

amplifYer output should be -8 volts 

- . 
output should ivlcrease by -k3 v o l t s  ,, 
while t h e  " reac tor  power" panel  meter 

The " reac tor  power'' ampl i f ie r  

i nd ica t ion  goes up 3 decades . - 
1.7.5 Measure t k e  counting rate using t h e  

s c a l e r  w i t h  Vie 10 and lo4 cps t es t  
s i g n a l  appl ied :  

Tes t  S igna l  Scaler Rdg. Time -- Sca le r  cps 

l o  cps -- 
104 cps - - - 

1.8 Fast-Trip Cornparetx Set Po in t s  Channel 2 

The fast-trip comparator (62-2609) s e t  

. 

' 
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1.8 (continued) 
po in t s  may be v i s u a l l y  checked by ve r i fy ing  

t h e  re ference  potentiometer s e t t i c g s  as tabu- 
l a t e d  below. ( D i a l  reads d i r e c t l y  i n  v o l t s . )  

Fas t  T r ip  Potentiometer 
Comparator D i a l  S e t t i n g  Check 

9.4 RXS-NCC2-AZ 1 (<5O K cps) 

- RXS-NCC2-Al 2 (>2 CPS) 0.6 
RXS-NCC2-A6 3 (<200 kw) 7.3 
RXS-NCCZ-A? 4 (>5OO kw) 7.7 
RXS-NCCZ-A~ 5 ( x . 5  MW) 8.18 
RXS-NCC2-A3 6 (U.0 sec )  5.71 

8 ~ - 9  
10/28/65 

I n i t .  Date/Time 

RXS-NCCE-A4 7 ( a 0  sec )  3.57 
RXS-NCCZ-A5 8 (>30 sec )  2.86 

1.8.1 Log Count Rate FTC's 

The counting rate may be ad jus ted  

over t h e  instruments e n t i r e  range by 

adjustment of t h e  pulse  ampl i f i e r  ga in  

and/or t h e  d iscr imina tor  l e v e l .  

With t h e  d i g i t a l  vol tmeter  connected 

between TP3-13 i n  drawer W-4 (RX-NCCZ-A8) 

and H. G.  ground, increase  t h e  counting 

rate, by increas ing  t h e  pulse  ampl i f i e r  
ga in  and decreasing t h e  PIE se t t i ng ,  u n t i l  
t h e  50 kcps f a s t - t r i p  comparator changes 

state (RXS-NCC2-AZ) Voltmeter should 

i n d i c a t e  -9.4~ V 0 . 0 5 ~  . Decrease 
t h e  counting rate by decreasing t h e  pulse  

ampl i f i e r  ga in  and increas ing  t h e  PHS 
s e t t i n g  u n t i l  t h e  2 cps f a s t - t r i p  compa- 

r a t o r  operates  (RXS-NCC2-Al) vol tmeter  

should i n d i c a t e  -0.6~ -+ 0 . 0 5 ~  

Return PIX3 d i a l  t o  proper  s e t t i n g  record: 
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I n i t .  - 
1 . 8 . 2  Log Power FTC's 

Tbe set po in t  of t h e  power fast-  
t r i p  comparator i s  determined by applying 

a c a l i b r a t e d  vol tage t o  t h e i r  inputs .  

This s i g n a l  i s  ad jus ted  with a potentiometer 

l oca t ed  in s ide  drawer W - 1  (RX-NCCZ-A5). 

The output of Yae potentiometer i s  appl ied  

t o  t h e  log  power ampl i f ie r .  

Connect d i g i t a l  vo?!tmeter between 

TP3-15 and Is_. Q. ground i n  drawer W-4 
(RX-NC22 -A81 . S e t  "opera te -ca l ibra te ' '  

switch t o  "period". 

push but ton  i n s i d e  drawer W - 1  (RX-NCCZ-A5). 

Adjust adjacent  potentiometer t o  check 

t r i p  po in t s  as tabula ted  below: 

Depress "power t e s t ' '  

T r ip  Voltnetzr  Ind ica t ion  Pot .  S e t t i n g  

200 Kw Rxs-NCC2-A6 7.3 f 0 . 0 5 ~  
510 Kw RXS-NCCZ-AT 7.7 f 0 . 0 5 ~  
1.5 Kw RXS-NCCB-A8 8.18 f 0 . 0 5 ~  - 

1.8.3 period FTC's 

The per iod  t r i p s  are t e s t e d  by 
applying c a l i b r a t e d  vol tage  ramps t o  

t h e  func t ion  generator  ampl i f ie r .  These 

ramps a r e  se l ec t ed  t o  generate  per iod  

s i g n a l s  s l i g h t l y  l a r g e r  than  t h e  s e t  
po in t s .  

TP3-17 i n  drawer W - 4  (RX-NCCZ-A8) and 

H. G.  ground. S e t  "opera te -ca l ibra te ' '  

switch t o  "period. I' Se t  "test" s e l e c t o r  
switch i n s i d e  drawer W - 1  (RX-NCCZ-A5) t o  

t h e  des i r ed  per iod  (10, 20, o r  30 sec . )  

Connect d i g i t a l  voltmeter between 

Date/Time 

* 
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I n i t .  Date/Time 
1.8.3 (continued) 

Trip Voltmeter Ind lca t ion  
10 see.  FXS-NCC2-A3 + 6.0 

20 see.  EXS-MCC2-A4 N + 3.7 
30 see.  Rxs-NCC2-Ag - + 3.0 

2 NUCLEAR SAFETY CHANNELS 

2 . 1  Since t h e  MSRE s a f e t y  systerr, has t h r e e  separa te  

channels connected i n  a 213 arrangement, t h e  

following tests may be performed on a s i n g l e  

c t a m e l  while t h e  r eac to r  i s  i n  serv ice ;  

however, it i s  im2erative that a l l  t h r e e  sa fe ty  
channels are i n  t h e  untripped condi t ion before  

t e s t i n g  i s  s t a r t e d  s ince  t h e  channel under t e s t  

must be t r ipped .  

2.2 Reference Voltages: Channel 1 

2.2 .1  Drawer 8-1 (RX-NSC1-Al) (Reference 

drawing RC13 -9-56A) 
Measure t h e  supply vol tage a t  t h e  

ind ica t e6  tcs-b po in t s  with a d i g i t a l  

vol tmeter .  Adjust t h e  regula tors  zs 

required,  fo l lox ing  the adjustment 

procedure descr ibed i n  t h e  ind iv idua l  
module manual. 

Return Rdg. Adj  . Rdg. - Test  Block A Voltage 

- Pin  18 +32v f lOOmv k Ov B a t t  
P in  19 -32v k 10Omv k Ov B a t t  
P i n  1 +lOv k lOmv k O v  Reg. 

P in  3 -1Ov f l h v  ? Ov Reg. 

P in  5 -l5v k 10lil.r k Ov Reg. 

P in  7 -25v f 1 h v  f (sv Reg, 

_I_ 

- 

- 

- Pin  10 +15v k i b v  k ov ~ e g .  

- Pin  11 +25v _+ l h v  k Ov Reg. 
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2 .2 .2  Drawer S-2 (RX-NSVl-A6) (Reference 

drawing RC13-9-57A) 
Measure the  supply vol tages  a t  t h e  

ind ica ted  tes t  poin ts  with a d i g i t a l  

voltmeter 
Test  Block Voltage Return Rdng 

TP1 -A +3Zv k lOOmv f. 9v B a t t  (TP1-K) 

TP1 -u 
TPl-% 

TP1-N 

TP1 -R 

TPZ -6 
TP1-D 

TP1 -B 

I_ 2.3 

- I n i t .  -- Date/Time 

-3Zv f. lOGmv 

+lOv k 1Oxv 

-1Ov k lOmw 

-l5v f. lOrnv 

-Z5v k lOmv 

+l5v f. lOmv 

k Ov B a t t  

t Ov Reg (TP1-H) 
f Ov Reg (TP1-H) 
k Ov Reg. (TP1-H) 

k Ov Reg. (TP1-H) 
k Ov Reg (TP1-H) 

+Z5v k lGmv k Ov Reg (TP1-H) - 
2.2.3 Chamber High Voltage Supply 

Measure t h e  chamber high vol tage sup- 
p l y  with a T r i p l e t t  meter a t  the  t e s t  

po in ts  loca ted  i n  t h e  module. 

p o i n t  (TP3) i s  ground; t h e  red  poin t  i s  
t h e  high-voltage output t es t  p o i n t  (TP2). 
The vol tage should read +Z5Ov k 25v. 

The white 

Instrument Balance Channel 1 

The instruments requi r ing  balancing are 
t h e  Flux Amplifier (RM-NSC1-Al) and the  

Period Safe ty  Module (RM-NSCl-A3). 

2.3.1 Flux Amplifier Balance 

A zero-center balance meter on t h e  

t o p  of t h e  module i s  v i s i b l e  with t h e  

drawer pu l l ed  out.  The meter i s  used 

with t h e  zero push bu t ton  and zero 

adjustment loca ted  a t  t h e  edge of t h e  

p r i n t e d  c i r c u i t  board t o  c o r r e c t  for 
d r i f t .  Depress t h e  zero push bu t ton  

. 

and observe balance meter. 



. 

2.3.1 (continued) 

If t h e  meter reads anywhere on s c a l e  

with t h e  pushbutton depressed, t h e  

balance i s  s a t i s f a c t o r y .  If a d j u s t -  

8 ~ - 1 3  
10/28/6 5 

I n i t .  Date/Time 

- men% i s  necessary, t u r n  zero-adjustment. 

2.3.2 Per iod Safe ty  Balance 

With t h e  drawer withdrawn, t h e r e  

are v i s i b l e  on top  of t h e  module, f i v e  

t e s t  points ,  and t h r e e  "Bal"  po ten t io-  

meters.  

2.3.2.1 P lace  a jumper between TP1 

and TPZ (Brown) and measure the  

vol tage between TP3 and TP4 (Black) 

with a T r i p l e t t  meter. Operations 
Chief ' s  approval 

Adjust "Bal  1 " u n t i l  t h e  vol tage i s  
zero.  - 

2.3.2.2 P lace  jumper between TP3 and TP4 

(Black) and T P ~  (Yellow). Operations 

Chief Is approval . Adjust 
"Bal  2'' u n t i l  t h e  vol tage between 

TP5 (Red) and TP6 (Yellow) i s  zero.  - 
2.3.2.3 The per iod  ampl i f i e r  may be  zeroed 

by ad jus t ing  "Bal 3" until the front- 
panel  meter i n d i c a t e s  '' 0 3 .  " 

2.3.2.4 - Remove jumpers. S h i f t  Superv isor ' s  

- approval 

2.4 "Reverse" Fast-Trip Comparator (RSS-NSC1-A2) 

Channel 1 and "Level Scram" Fas t  -Trip Comparator 

(RSS-NSCl -A3 ) Cal ib ra t ion  
The purpose of t h i s  s e c t i o n ' i s  t o  check 

It 

- 

t h e  t r i p  po in t  of t h e  above comparators. 

i s  assumed t h a t  t h e  s a f e t y  system i s  i n  t h e  

low s e n s i t i v i t y  mode (15 Mw scram). 
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2 . 4  (continued) 

This t es t  i n j e c t s  a t e s t  cu r ren t  i n t o  t h e  

Flux ampl i f ie r  which i s  ad jus ted  t o  cause t h e  

comparators t o  j u s t  o2erate.  

and push buttor,  r e f e r r e d  t o  h e r e a f t e r  a r e  loca t ed  

on t h e  Monitor and Test  Uni t  (RM-XSCl-AZ). 

Connect t h e  d i g i t a l  voltmeter t o  t h e  Flux 

The potentiometer 

Amplifier outputg 

With the "current  ad jus t  I '  potentiometer s e t  

t o  zero, depress t h e  "high currefit" push 

button, a d j u s t  t h e  potentiometer and observe 

( T P 1 - W  and H. Q. ground). 

a t  what vol tage t h e  comparators 

Flux Amplo 
Fas t  Tr ip  Potentiometer Ontput a t  

Comparator D i a l  S e t t i n g  Trip Poin t  
1 (scram) 7 - 5 0  - 7 1 5 ~  5 0 . 0 5 ~  

2 ( reverse  
and load  set- 
back) 6.00 - 6 . 0 ~  & 0 . 0 5 ~  

change s ta te  

Rdg. Ad. Rdg. 

Xeturn potentiometer t o  zero s e t t i n g .  

Per iod Cal ibra t ion  T e s t  Channel 1 2.5  
Depressing the "period calibration" test 

but ton  on t h e  t e s t  module causes a vol tage  

ramp t o  be appl ied t o  t h e  log  cu r ren t  ampl i f ie r .  
D i f f e ren t i a t ion  of t h i s  ramp by t h e  per iod  
ampl i f i e r  produces a constant  vol tage output 

f o r  t h e  dura t ion  of t h e  ramp. Two ramp r a t e s  

are ava i l ab le :  

approximately 2 sec and one a per iod  s l i g h t l y  

s h o r t e r  than  1 sec.  

2 . 5 . 1  

one produces a per iod  of 

Connect a d i g i t a l  voltmeter between 
TP2-3 (per iod output )  and E. Q. ground. b 

. 
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2.5.2 Depress t h e  "2 s ec  per iod" push but ton.  

The "period" f r o n t  panel  meter should show 

an approximate 2 sec  ind ica t ion .  Record 

per iod  . Record vol tage  (should 
be  500 mv k 50) 

2.5.3 Depress t h e  "1 sec  per iod" push but ton  

and record per iod  ind ica t ed  

Record vol tage (should be 1.117 2 1OOmv). 

k l  

2.6.1 Depress t h e  "1 sec  per iod" push 

bu t ton  and observe t h a t  t h e  "period 

scram" f a s t - t r i p  comparator does change 

state ( t r i p )  

2.6.2 Observe t h a t  when t h e  "2 see per iod" 

push bu t ton  i s  depressed t h a t  t h e  t r i p  

comparator does not remain t r i p p e d  

af ter  t h e  i n i t i a l  t r a n s i e n t .  (Momentary 

t r i p ) .  
2.7 Caution Before proceeding t o  t h e  next channel 

o r  sect ion,  make su re  t h a t  a l l  channels are 
r e s e t  (untr ipped)  . I n  addi t ion,  observe t h a t  

a l l  meters a r e  ind ica t ing  c o r r e c t l y  and a l l  

l a t c h  l i g h t s  are reset. 
2.8 Reference Voltages: Channel 2 

2.8.1 D r a w e r  S-1 (RX-NSC2-Al) (Reference 

drawing RC13-9-568) 
Measure t h e  supply vol tage  a t  t h e  

ind ica t ed  tes t  p o i n t s  with a d i g i t a l  

vol tmeter .  Adjust t h e  r egu la to r s  as 
I required,  fol lowing t h e  adjustment pro- 

* 
cedure descr ibed i n  t h e  ind iv idua l  module 
manual 



2.8.1 (continued) 

Test  Block A Voltage Return Rdg. Adj. Rdg. 

P i n  18 +3Zv t- lOOmv k Ov B a t t  - 
- Pin  19 -32v t- lOOmv k Ov B a t t  

P in  1 +1Ov t- lOmv t- Ov Reg. 

P i n  3 -1Ov f lOmv k Ov Reg. 

P in  5 -l5v f lOmv f Ov Reg. 
P in  7 -25v f lOmv f Ov Reg. 

- 
- 
- 

Pin  10 +S5v k lOmv t- Ov Reg. - 
Pin 11 +25v f lOmv f Ov Reg. - 

2.8 .2  Drawer 5-2  (RX-NSV2-A6) (Reference 

drawing R C l 3  -9-57A) 
Measure t h e  supply vol tages  a t  t h e  

ind ica ted  t e s t  po in ts  with a d i g i t a l  

voltmeter.  
Test  Block Voltage Return Rdng . 

TP1 -A 

TP1 -U 

TP1 -F 

TP1 -N 
TPl  -R 

T P ~  -6 
TP1-D 
TP1 -B 

+32v 2 lOOmv f 9v B a t t  (TP1-K) 

-32v k lOOmv k Ov B a t t  
+1Ov f lOmv 

-1Ov k lOmw 

-l5v -t lOmv 

-25v k lOmv 

+l5v k lOmv 
+25v f lOmv 

t Ov Reg (TP1-H) 

k Ov Reg (TP1-H) 
f Ov Reg (TP1-H) 

t Ov Reg (TP1-H) 

f Ov Reg (TP1-H) 

k Ov Reg (TP1-H) 

2.8.3 Chamber High Voltage Supply 

Measure t h e  chamber high vol tage 

supply with a T r i p l e t t  meter a t  the  

t e s t  po in ts  loca ted  i n  t h e  module. 

The white po in t  (TP3) i s  ground; t he  

red  poin t  i s  t h e  high-voltage output 

t e s t  Fcirit (TP2). 

read 25Ov k Zgv. 

The vol tage should 

8 ~ 4 6  
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. 

. 
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2.9 Instrument Balance Channel 2 

The instruments requi r ing  balancing are 
the  Flux Amplifier .(RM-NSC2-Al.) and the  

Period Safety Module (RM-NSC2 -A3 ) . 
2.9.1 Flux Amplifier Balance 

A zero-center balance meter on t h e  

top of t h e  module i s  v i s i b l e  with t h e  

drawer pul led  out.  The meter i s  used 

with t h e  zero push but ton and zero 
adjustment loca ted  a t  the  edge of t h e  

p r i n t e d  c i r c u i t  board t o  co r rec t  for 

d r i f t .  

and observe balance meter. 

Depress the  zero push but ton 

If t h e  
meter reads anywhere on sca l e  with t h e  

pushbutton depressed, t h e  balance i s  
sa t i s f ac to ry .  If adjustment i s  necessary, 

t u r n  zero-adjustment. 
2.9.2 Period Safety Balance 

With the  drawer withdrawn, t he re  

a r e  v i s i b l e  on top of t h e  module, f i v e  
t es t  points,  and t h ree  "Bal" po ten t io-  
meters. 

8 ~ - 1 7  
10/28/6 5 

I n i t  Date/Time 

Z . 9 . Z . l  Place a jumper between TP1 and 
TP2 (Brown) and measure the  voltage 
between TP3 and TP4 (Black) with a 

T r i p l e t t  meter. Operations Chief ' s  

approval . Adjust "Bal -1" 
u n t i l  t h e  vol tage i s  zero. 

2 .9 .2 .2  Place jumper between TP3 and TP4 
(Black) and TP6 (Yellow) LI Operations 

Chief ' s  approval . Adjust 
" B a l l  2" u n t i l  t h e  vol tage between 

TP5 (Red) and TP6 (Yellow) i s  zero. 
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2.9.2.3 The per iod ampl i f i e r  may be 

zero by ad jus t ing  "Bal 3" u n t i l  
t h e  f rontpanel  me%er i n d i c a t e s  "03'~. 

2.9.2.4 Remove jumpers . S h i f t  Supervisor s 

- check 
2.10 "Reverse" Fast-Trip Comparator (RSS-NSCZ-A2) 

Channel 2 and "Level Scram" Fast-Trip Comparator 

(RSS-NSCZ -A3 1 Calibrakion. 

Tne p u q o s e  of t h i s  sect!-on i s  t o  check 

t h e  trip poin t  of t k e  above comparators. 

i s  assumed t h a t  t h e  s a f e t y  system i s  i n  t h e  

low s e n s i t i v i t y  mode (15 Mw scram). 

It 

This tes t  i n j e c t s  a t e s t  cu r ren t  i n t o  t h e  

Flux ampl i f ie r  which i s  ad jus ted  t o  cause t h e  

comparators t o  j u s t  operate.  The poten t io-  
meter and push but ton  r e f e r r e d  t o  h e r e a f t e r  

a r e  loca t ed  on t h e  Monitor and Tes t  Unit  

(RM-NSCZ-A2). 

Connect t h e  d i g i t a l  voltmeter t o  t h e  Flux 

Amplifier output.  
With t h e  "current  a d j u s t t t  potentiometer s e t  

t o  zero, depress t h e  "high cu r ren t "  push 
button, a d j u s t  t h e  potentiometer and observe 

( T P 1 - W  and H. Q. ground). 

a t  what vol tage t h e  comparators change state. 
Fas t  T r ip  potentiometer Flux Ampl. 

Comparator D n  Output a t  Rdg. Ad. Rdg. 
T r ip  Poin t  

I (scram) 7-50 -71-5v k 0 . 0 5 ~  c_ 
2 ( reverse  
and load  set- 

- back) 6.00 -6.0~ k 0 . 0 5 ~  

Return potentiometer t o  zero s e t t i n g .  

. 



. 
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2.11 Period Cal ibra t ion  T e s t  Channel 2 

Depressing t h e  "period ca l ib ra t ion"  t es t  
but ton  on t h e  t es t  module causes a vol tage 

ramp t o  be appl ied t o  t h e  l o g  cu r ren t  ampl i f ie r .  

D i f f e ren t i a t ion  of t h i s  ramp by t h e  per iod  
ampl i f i e r  produces a constant  vol tage output 

f o r  the  dura t ion  of t h e  ramp. 

are ava i l ab le :  

mately 2 sec and one a per iod  s l i g h t l y  s h o r t e r  

than 1 sec.  

2.ll.1 

Two ramp rates 
one produces a per iod  of approxi- 

Connect a d i g i t a l  voltmeter between 

TP2-3 (per iod output)  and H. Q. ground. 

The "period" f r o &  panel  meter should show 

an approximate 2 sec  ind ica t ion ,  Record 

. Record vol tage  (should be per iod 

500 mv 4 50) 

2.11.2 Depress t h e  "2 sec  per iod" push button. 

- 
2.11.3 Depress t h e  "1 sec  per iod" push but ton  

and record per iod  ind ica ted  

Record vol tage (should be 1.111 2 100 mv). 

2.12 "Period" Fast-Trip Comparator Channel 12 

2.12.1 Depress the "1 see  period" push but ton  
and observe tha t  the  "period scram" fast 
t r i p  comparator does change state ( t r i p )  . 

2.12.2 Observe tha t  when t h e  "2 sec  per iod" 
push but ton  i s  depressed t h a t  t h e  t r i p  

comparator does not  remain t r ipped  after 
t h e  i n i t i a l  t r a n s i e n t .  (Momentary t r i p .  ) 

2.13 Caution Before proceeding t o  the next channel 

o r  s ec t ion  m a k e  su re  t h a t  a l l  channels are 
r e s e t  (untr ipped)  . 
a l l  meters are ind ica t ing  c o r r e c t l y  and a l l  
l a t c h  l i g h t s  are r e s e t .  

I n  addi t ion,  observe t h a t  
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2.14 Reference Voltages : Channel 3 
2.14.1 Drawer S-1 (RX-NSC3-Al) (Reference 

drawing RC13-9-56A) 
Measure t h e  supply vol tage a t  the  

indicated t e s t  po in ts  with a d i g i t a l  

voltmeter.  A2jus-L t h e  r e g c l a t o r s  as 
required,  following tlze adjustment 

procedure described i n  the  ind iv idua l  
module rnarxal. 

Test  Block A Voltage Re’curn Rdg. Adj . Rdg. 
P i n  18 +32v k l0G-m~ k Ov Satt _I 

Pin 19 -32v k lOOmv k Ov B a t t  - 
P i n  1 +lOv k 1Omv k Ov Reg - 
Pin  3 -1Ov -t- lOmv k Ov Reg - 
P i n  5 -l5v k lOmv k Ov Reg e_ 

Pin  10 -1-15~ F l h i v  k Ov Reg CI 

P i n  11 +Z5v k lOmv i Ov Reg c1_ 

P i n  7 -Z5v +_ lomV i Ov Reg 

2.14.2 D r a w e r  S-2 (RX-NSV3-A6) (Reference 

drawing R C i 3  -9-57A) 
Measure t h e  supply voltages at t h e  

ind ica ted  t e s t  po in ts  with a d i g i t a l  v o l t -  

Date /Time 

meter. 
T e s t  Block Voltage Return Rdng . 

TP1-A 

TP1 -U 

TFP-F + ~ O V  k 1 0 n i ~  k OV Reg (TP1-H) 

TF1-N -iOv k lOmw k Ov Reg (TP1-H) __ 
TP1-R -l5v k lOmv k Ov Reg (TP1-H) 

T F ~ - 6  - 2 5 ~  k 1%~ jl ov Reg {TPL-H) 
TPI-D t-15v 5 lomv k c3;r Beg (TPl-E) 

+3Zv k lOOmv k 9v B a t t  (TP1-K) c_ 

-32v +_ 1 0 0 ~  k Ov B a t t  

TP1-B +25v 5 10mv +_ C”\r Reg (TPI-H) 

. 



. 
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I n i t .  - 
2-14.3 Chamber High Voltage Supply 

Measwe t h e  chamber high vol tage 

supply with a T r i p i e t t  meter a t  t h e  

t e s t  po in t s  l oca t ed  i n  t h e  module. 
white po in t  (TP3) i s  ground; t h e  red  

p o i n t  i s  t h e  high-voltage output t es t  

po in t  (TP2). The vol tage should read 

The 

250 v i: 2 5 ~ .  

2.15 Instrument Balance Channel 3 
The instruments r equ i r ing  balancing a r e  

t h e  Flux Amplifier (€34-NSC3-Al) and t h e  

Period Sa fe ty  Module (RM-NSC3-A3). 

2.15.1 Flux Amplifier Balance 

A zero-center  balance meter on t h e  

top of t h e  module i s  v i s i b l e  with t h e  

drawer pu l l ed  out .  The meter i s  used 

with t h e  zero push but ton  and zero 

adjustment l oca t ed  a t  t h e  edge of t h e  

p r i n t e d  c i r c u i t  board t o  correct,  for 

d r i f t .  Depress t h e  zero push bu t ton  

and observe balance meter. If t h e  

meter reads anywhere on s c a l e  with 

t h e  pushbutton depressed, the  balance 

i s  s a t i s f a c t o r y *  If adjustment i s  

necessary, t u r n  zero-adjustment,  

- 

2.15.2 Per iod Sa fe ty  Balance 
With t h e  drawer withdrawn, t h e r e  are 

v i s i b l e  on top  of  t h e  module, f i v e  tes t  

poin ts ,  and t h r e e  "Bal" potent iometers .  

2 .l5 2 .I Place a jumper between TP1 and 

TP2 (Brown) and measure t h e  vol tage  

between TP3 and TP4 (Black) with a 

T r i p l e t t  meter. Operations Ch ie f ' s  

8~-21 
10/28/6 5 

Date/Time 

. 
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2 ~ 5 . 2 . 1  (continued) 

approval . Adjust "Sal  

1" u n t i l  t h e  vol tage i s  zero. - 
2.l5.Z.Z Place jumper between TP3 and 

TP4 (Black) and TP6 ( Y e l l o w ) -  

a t i o n s  Chief s approval 

Adjust "Bal 2"  u n t i l  t he  vol tage be-  

tween TP5 (Red) and TP6 (Yellow) i s  

Oper- 

- zero. 

2.15.2.3 The period ampl i f ie r  may be 

zero by ad jus t ing  "Bal  3" u n t i l  t h e  

f rontpanel meter i n d i c a t e s  "00". 

2.15.2.4 Remove jumpers. S h i f t  Super- 
v i s o r ' s  check - 

2.16 "Reverse" Fast-Trip Comparator (RSS-NSCl-A2) 

Channel 3 and "Level Scram'' Fast-Trip Comparator 

,iRSS-NSC3-A3) Cal ibrat ion.  

t r i p  poin t  of t h e  above comparators. 

assumed t h a t  t h e  s a f e t y  system i s  i n  t h e  low 
s e n s i t i v i t y  mode (15 Mw scram). 

The purpose of t h i s s e c t i o n  i s  t o  check t h e  

It i s  

This t e s t  i n j e c t s  a tes t  cur ren t  i n t o  t h e  
Flux ampl i f ie r  which i s  adjusted t o  cause t h e  
comparators t o  j u s t  operate .  

and push bu t ton  r e f e r r e d  t o  h e r e a f t e r  a r e  loca ted  

on t h e  Monitor and Tes t  Unit  (RM-NSCl-A2). 

Connect t h e  d i g i t a l  voltmeter t o  t h e  Flux 

The potentiometer 

Amplifier output.  

With t h e  "current a d j u s t "  potentiometer s e t  

t o  zero, depress t h e  "high cur ren t"  push 

( T P 1 - W  and H. Q. ground). 

button, a d j u s t  t h e  potentiometer and observe 

a t  what voltage t h e  comparators change s t a t e .  

I 
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2.16 (continued) 

Fast  Trip Potentiometer 
Comparator D i a l  S e t t i n g  

Flux Ampl. 
Output a,t Rdg. Ad. Rdg. 
Tr in  PoinL 

t 

. 

' 

1 (scram) 7-50 
2 ( reverse  
and load  s e t -  
back) 6.00 

8 ~ - 2 3  
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Return potentiometer t o  zero s e t t i n g .  

2.17 Period Cal ibra t ion  Test  Chanlzel 3 
Depressing t h e  "period c a l i b r a t i o n "  t e s t  

buttGn on Ylze t e s t  module c a s e s  a vol tage 

ramp t o  be app l i ec  t o  t h e  log  cu r ren t  ampl i f ie r .  

D i f f e ren t i a t ion  of this ramp by t h e  per iod 

ampl i f ie r  produces a constant  vol tage output 

f o r  t h e  dura t ion  of t k e  ramp. 

are ava i l ab le :  one produces a per iod  of approxi- 

mately 2 sec and one a per iod  s l i g h t l y  s h o r t e r  

than  1 see.  

2.17.1 

Two ramp rates 

Connect a d i g i t a l  voltmeter between 

TP2-3 (per iod output)  and H. Q. ground. 

2.17.2 Depress t h e  "2 sec per iod" push 

but ton.  The "period" f r o n t  panel  meter 

shoulci show ar, approximate 2 see  i n d i -  
ca t ion .  Record per iod  . Record 

vol tage  (should be 500 mv f 50) 
2.17.3 Depress t h e  "1 sec per iod" push 

-- but ton  and record per iod  ind ica ted  
Record vol tage (should be 1.1~ k 

100 mv).  

2.18 "Period" Fast-Trip Comparator Channel 3 
Depress t h e  "1 sec per iod" push 

but ton  and observe t h a t  t h e  "period 

scram" f a s t - t r i p  comparator does change 

2 .18 .1  

s t a t e  ( t r i p )  



. 
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I n i t  e Date/Time 
2.18.2 Observe that when t h e  "2 sec  per iod" 

push but ton  i s  depressed t h a t  t h e  t r i p  

comparator does not remain t r i p p e d  a f te r  

t h e  i n i t i a l  t r a x i e n t .  (Momeiitsry T r i p )  

2.19 Caution Before proceeding t o  t k e  next 

channel or sec t ion ,  make su re  t h a t  a l l  

channels are reset  ( m t r i p p e d )  . 
additlox, observe t h a t  a l l  xeters are 
i n d i c a t i n g  correcl2-y an6 a l l  l a t c h  l i g h t s  

are reset ,  

I n  

2.20 General: Chalznels 1, 2, and 3 
The purpose of t h i s  s e c t i o n  i s  t o  deter- 

mine t h a t  when a s i n g l e  channel i s  t r ipped,  

t h e  proper  two branches of t h e  r e l a y  matr ices  

are opened. Tlis t e s t  i s  a l s o  designed t o  

d e t e c t  p a r t i a l  s h o r t s  areound t h e  matrix r e l a y  

con tac t s .  Tize f r o n t  panel  meters on t h e  co inc i -  

dence matrix monitors (drawer S-3 ) (FX-NSCl-AT) 

i n d i c a t e  t h e  t o t a l  c l u t c h  c u r r e n t  as w e l l  as 

t h e  c u r r e n t  through each branch of t h e  matrix.  

A t  a l l  t i m e s  t h e  t o t a l  c lu t ch  cu r ren t  must 
equal t h e  sum of t h e  t h r e e  cu r ren t s  through 

t h e  ind iv idua l  matrix, as ind ica t ed  by t h e  
panel  meters, 

proper meter i n d i c a t i o n  €or a l l  condi t ions.  

Any dev ia t ion  from t h e  values  may i n d i c a t e  

improper operning or c los ing  of r e l a y  con- 

t a c t s .  Record cu r ren t s .  

2 . 2 0 . 1  T r ip  t h e  channel by depressing t h e  
" tes t"  push but ton  on t h e  Relay Sa fe ty  

Element. 

CAUTIQM: Ikke su re  a l l  channels are reset 
be€o:re pushziq t k e  t e s t  but ton.  

The following table g ives  t h e  



AB BC 

50 - 50 - 
_I 133 0 

- 0 0- 

CA 

50 - 

1-33 
- 0 
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l n i t .  Date /Time 

2 .20 .1  (continued) 
T o t a l  Clutch Current 

1 Tripped 
i Channel 

m a  
Rod 1 Rod 2 1 Rod 3 

150 

133 
133 
133 

I 

None 

1 
2 

3 

. 

Rod 1 Clutch Current 
ma  

AB BC 
Branch Currents ’ 

1 
‘ .  Tripped 

Channel CA T o t a l  

None 

I 1  
! 2  
I 

l 3  7 
0 133 

I 

I Rod 2 Clutch Current 

Tota l  

150 

133 
133 
133 

I [Tripped 
I Channel 
i 

i 
2 

1 
- 0 

_I 

0 133 

i 
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I n i t  e Date/Time 

3 LIN'FAR POWER CHAJJNELS 

3.1 Reference Voltages 

3.1.1 D r a w e r  R - 1  (RX-NARC-A2) 

Reference drawing R C l 3  -12 - 5 6 ~  
Measure t h e  supply vol tages  a t  

t h e  ind ica t ed  t e s t  po in t s  with a d i g i t a l  

voltmeter.  Adjust as required.  

Test Block A Voltage Return Rdng. A d j  Rdng. 

P i n  18 
P in  19 
P i n  1 

Pin  3 
P in  5 
P in  7 
Pin  10 

P in  11 

- +32v k lOCrmv i Ov B a t t  

-32v f lOOmv f Ov B a t t  

+1Ov ? lOmv 

-1Ov f l0mv 

-l5v f l0mv 

-25v f lOmv 

+l5v k 1Omv 

+25v k lOmv 

- 
- k Ov Reg 

k Ov Reg 

f Ov Reg 

? Ov Reg 

k Ov Reg 

2 Ov Reg 

- 

- 

. 

Adjust t h e  regula tors  as required,  fol low 

procedure given i n  ind iv idua l  module manual. 

3 .1 .2  D r a w e r  R-2 (RX-NARC-Al)  

Reference drawing RCl3-12-57A.  
Measure t h e  supply vol tages  a t  t h e  

ind ica t ed  t e s t  po in t s  with a d i g i t a l  vol tmeter .  



5 

! .  

+ 

! 

, 

1 .  
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3.1.2 (continued) I n i t .  Date/Time 
Test  Poin t  Voltage Re t u r n  Rdg . 

TP2-15 -32v f lOOmv f Ov Ba t t  (TP2-10) - 
w3 -3 +25v k lOmv f Ov Reg - 
TP2 -1 +l5v f lOmv f Ov Reg - 
TP3-5 -25v f lOmv k Ov Reg - 
TP2 -3 -l5v f lOmv .k Ov Reg - 
TP2-19 +1Ov f lOmv k Ov Reg - 

-- TP3 -1 -1Ov f lOmv f Ov Reg 

Measure t h e  chopper supply vol tage 

with a T r i p l e t t  meter o r  equivalent,  between 

tes t  po in t  TP1-1 and TPl-3* 
be approximately 6.3 VAC. f 0 . 5 ~ .  

Chamber High Voltage Supply 

Voltage should 

3 .l. 3 
Observe t h e  chamber high vol tage as 

indica ted  on f r o n t  panel  meters of t h e  

supply. (Supplies are loca ted  i n  Nuclear 

- 3.2 Operational Amplifier Balance 

L i s t  ampl i f i e r  by number. Balance each 

opera t iona l  ampl i f ie r  by depressing t h e  "Bal"  
push but tons on top  of t h e  module and ad jus t ing  
t h e  adjacent  t r i m  potentiometer u n t i l  t h e  meter 

i n  t h e  l e f t  r e a r  corner  of t h e  drawer ind ica t e s  

. 

zero. 
RM-NARC -Al 

RM-NARC-A2 

RM-NARC -A3 
FN-NARC -A4 



’ 
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8B CALIBm"IOM CHECK 
OF 

PROCESS RADIATION MONITORS 

IWROIXiCT'ION 
It w i l l  be  necessary t o  check pe r iod ica l ly  t h e  c a l i b r a t i o n  of t h e  

process r a d i a t i o n  monitors and assoc ia ted  equipment t o  in su re  t h e i r  

r e l i a b i l i t y  f o r  the p ro tec t ion  of personnel and as a warning system of 
rad ioac t ive  escape. 

One method i s  a frequer,t check of t h e  readolzt instruments, and t h e  o ther  

i s  a check of t h e  e n t i r e  system using a known source.  

A f i n i t e  readigg on t h e  readout instruments, from both t h e  G-M 

tubes and ion  chambers, i s  usual ly  an ind ica t ion  t h a t  t h e  system i s  
operating properly.  The readings of these  instruments are checked 

pe r iod ica l ly  as w e l l  as t h e  c a l i b r a t i o n  of t h e  G-M tubes and t h e  zero 
on t h e  electrometers .  

Two met'nods are used f o r  checking t h i s  system. 

The system check-out using a source w i l l  cons is t  of removing a plug 

from t h e  s h i e l d  around %he detectors ,  i n s e r t i n g  a source, and checking 

t h a t  t h e  appropriate  readings and alarms are received. 

given below. 

Details are 
Frequency of t e s t i n g  i s  given i n  Table 8-1. 

I n i t .  Date/Time 

1 PREPARATION 

1.1 Obtain permission from s h i f t  supervisor  t o  
t e s t  c a l i b r a t i o x  of process r ad ia t ion  equip- 
ment. S h i f t  Supervisor 's  i n i t i a l s  

Check and ad jus t  i f  necessary the  c a l i b r a t e  and 

alarm se tpo in t s  on a l l  r ad ia t ion  monitors 
1?2 

(Q-1916-1R3) 
1.3  Obtain source i n  l e a d  c a r r i e r  from instrument 

shop. Read t h e  spec i f i ca t ions  c a r e f d l y .  
The source i s  cobalt-60 which has a h a l f - l i f e  

of 5 113 years .  
1 .4  Es tab l i sh  cmmunications between Auxillary 

Control Room azd sensor l o c a t i o n ,  
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\ 
CHECK THAT 

ALARMS HCV 557 CliPCV 510 A2 PCV 513 A2 
READING OCCUR CLOSES 4 CLOSES CLOSES 

I n i t .  Date/Time 

2 RADIATION MONITOR 557 (OFF GAS FROM CHARCOAL BEDS) 
VEPJT HOUSE 

2 . 1  

2.2 

2.3 
2.4 

2.5 

Push alarm but tons on RM-557-A and RM-557-B 
and check t h a t  alarm s e t t i n g s  a r e  20 mr/hr. 
Adjust i f  necessary. - 
When t h e  source i s  i n s e r t e d  t o  g ive  t h e  alarm 
on RE-557, con t ro l  ac t ion  w i l l  c lo se  HCV-557-C1, 

PCV-510-A2 and PCV-513-A2. Before proceeding 

fu r the r ,  make c e r t a i n  t ha t  t h i s  w i l l  not adversly 
a f f e c t  operat ions.  - 
Remove tk ,e  source plug from t h e  sh i e ld .  

Place p o s i t i o n  plug i n  p lace  of t h e  source 

plug 0 

I n s e r t  source f u l l y  and record readings i n d i -  

ca ted  on RI-557 A and B. 
25-35 mr/hr above background. 

t h i s  causes alarms on XA-4043-3 i n  ACR and 
XA 4010-2 i n  MCR. 

Readings should be 

Check t h a t  

2.6 Remove source and p o s i t i o n  plug from l e a d  

s h i e l d  a 

2.7 Replace source plug.  

2 .8  Reset RM-557-A and RM-557-B and check t h a t  

alarms c l e a r  and HCV-557-C1, PCV-510-AZ and 

PCV-513-AZ open. 

. 

. 

. 



. 
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I n i t .  Date/Time 
3 RADIATION MONITOR 528 (COOLANT SYSTEM OFF GAS] 
VENT HOUSE 

3.1 Check t h a t  alarm s e t t i n g s  on m-528-~ and 

RM-528-C a r e  20 mr/hr by press ing  alarm 
but tons.  Adjust i f  n e c e s s a q .  

When t h e  source i s  i n s e r t e d  t o  t es t  R E - ~ Z ~ - B  
and RE-528-c, con t ro l  a c t i o n  w i l l  i n s t i g a t e  

an emergency d r a i n  and w i l l  s t o p  t h e  f u e l  

pump. Before proceeding fur ther ,  make 
c e r t a i n  t h a t  t h i s  w i l l  not  adversly a f f e c t  

operations.  I n s e r t  jumpers around RE-528 
i n  ECC 147. 

3.3 Remove t h e  s h i e l d  plug from t h e  l e a d  sh ie ld .  

3.4 Place  p o s i t i o n  plug i n  p lace  of t h e  source 

Plug 

- 
3.2 

- 

3.5 I n s e r t  source f u l l y  and record readings 

ind ica t ed  on ~1-528-~ and RI-528-C. Readings 

should be between 25-35 mr/hr above background. 

Check t h a t  t h i s  causes alarms on XEI-4043-4 i n  

ACR and XA-4010-2 i n  MCR. 

I I I I CHECK THAT 
ALARMS EMERGENCY I I SENSOR READING OCCUR DRAIN INITIAT!EW 

3.6 Remove source and p o s i t i o n  plug from l e a d  

sh ie ld .  

3.7 Replace source plug. 

3.8 Reset RM-528-B and RM-528-c and check tha t  

alarms c l ea r .  Ckt. 18 and 19 i s  nade up. 
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RMDIIIG OCCUR j IS I N I T I A T W  :CLOSES CLOSE 

- I n i t .  Date/Time 

ALARMS IEMEBGENCY DRAIrJiHCV 565 

3.9 
RADIATION MOrJITOR 565 (CELL OFF GAS) 

Remove jumpers from ECC 147. 
4 
VENT HOUSE 

4.1 Check t h a t  alarm s e t t i n g s  on m - 5 6 5 - ~  and 

RM-565-c a r e  2 0  mr/hr by press ing  alarm 

but tons.  Adjust i f  n e c e s s a q .  

When t h e  source i s  i n s e r t e d  t o  t e s t  RE-565-B 
an3 ~ ~ - 5 6 5 4  con t ro l  a c t i o n  w i l l  i n s t i g a t e  

an emergency drain,  c lose  HCV 565, c lose  

HCV-915-Aa whlch shu t s  off  cool ing a i r  t o  
t h e  con t ro l  rods, and close RC oxygen 

analyzer  block valves ~cv-566-fn and 

HCV-566-A3. Before proceeding fu r the r ,  

make c e r t a i n  t h a t  t h i s  w i l l  not adversly 

a f f e c t  operat ions.  

Thi.s s e c t i o n  of t'ae procedure should be pe r -  

4.2 

CAUTION: 
formed as quickly as poss ib l e  t o  in su re  t'nat t h e  con t ro l  

rods do not overheat.  

4.3 
4.4 

Remove t h e  s h i e l d  plug from t h e  l e a d  sh ie ld .  

I n s e r t  source f u l l y  and record readings i n d i -  

ca ted  on RI-565-13 and RI-5654. 
should be 30-40 mr/hr above background. 
t h a t  t h i s  causes alarms on XA-4043-5 i n  ACR 
and on XA-4010-2 i n  MCR. 

Readings 
Check 

- 

A l  M D  A3 

I I 

1 

! I RM-565 -B 1 1 

1 t L m - 5 6 5 4 :  
*AS ind ica t ed  by l i g h t s  goixg out i n  C%t. 18 and 19. 

' 
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hit e Date/Time 

4.5 
4.6 Replace source plug. 

4.7 

Remove source from l e a d  sh ie ld .  

Reset RM-565-B and ~~-565-c and check t h a t  
alarms c l e a r .  

HCV 565 opens. 

Ckt. 18 an2 19 i s  made up and 

5 
WATER ROOM 

RADIATION MONITOII 500 (Wa HELIUM SUPPLY) 

' .  
. 

5 *1 

5.2 
5.3 

5.4 

Check t h a t  alarm se t t ing  on lW-5OOD i s  s e t  on 

20 mr/hr by press ing  alarm button.  Adjust i f  

necessary . 
Remove t h e  shie2.d plug from t h e  l e a d  sh ie ld .  

Place p o s i t i o n  plug i n  p lace  of t h e  source 

Plug 0 

I n s e r t  source f u l l y  and record reading i n d i -  

ca t ed  on RI-500-D. 
mr/hr above background. This should cause 

alarm on XA-4043-2 i n  ACR and on XA-4010-2 

i n  MCR. 

Reading should be 25-35 

SmSOR R W Z N G  UARMS OCCUR r i  
5.5 Remove source and p o s i t i o n  plug from l e a d  

sh ie ld .  

5.6 Replace source plug. 

5.7 Check t h a t  alarms c l e a r .  

PROCESS MONITOR 596 (OUTSIDE TRANSMITTER ROOM) 

6.1 
6 

Push alarm but tons  on m--596-~, €34-596-B, and 

RM-5964. Check t h a t  t h e  alarm s e t p o i n t s  are 

a t  20 mrfhr. 

. 
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I n i t .  Date/Time 
6.2 These th ree  elements a r e  checked indiv idua l ly  

and should not give con t ro l  ac t ion .  

elements are s e t  off ,  t h e  helium supply t o  
t h e  f u e l  pump and overflow tank bubblers w i l l  

be blocked. 

Check t h a t  s h i e l d  i s  completely assembled. 

I n s e r t  source i n  a hole  and record t h e  reading 

ind ica ted  on t h a t  channel. 

28 k 5 mr/hr above background. 

t h i s  channel causes an alarm on XA-4043-1 i n  

ACR and on XA-4010-2 i n  MCR. 

If two 

6.3  
6.4 

Reading should be  

Check t h a t  

- 6 5 Remove t h e  source.  

6.6 
6.7 

Reset t h e  monitor and check t h a t  alarms c l ea r .  

After alarms c l e a r  and readings have returned 

t o  t h e i r  previous valve, repea t  6.4 through 
6.6 on t h e  o ther  two channels. - 

I i CHECK THAT 
I Alarms Occur 1 i Sensor i 1 Reading i 

1 1 I 1 
RM-596-A i 
m-596 -B ! 
RM-596-C \ i 

I 
1 

; 
WATER ROOM 

7.1 Check t h a t  t h e  alarm se tpo in t s  ( red  p o i n t e r s )  

on m-827-~, B and C are ind ica t ing  a cu r ren t  

t h a t  i s  equivalent  t o  20 mr/hr. 

Control ac t ion  i s  i n i t i a t e d  by two of t h e  

t h r e e  monitors going i n t o  alarm condi t ion.  

This should not happen, b u t  i f  it does it 
w i l l  c lose  block valves i n  a l l  r e t u r n  water 

l ir ies vhich are from i n - c e l l  components a 

7.2 

. 
. 



. 

/ *  

. 

Approved b 8B-7 
10/22/65 

7.3 

7.4 

7.5 
7.6 

7.7 

I n i t  e DatelTime 

Check t h a t  s h i e l d  i s  completely assembled 

before  proceeding. 

I n s e r t  t h e  source i n  one hole  and record t h e  

reading ind ica ted  on t h a t  channel. 

should be . Check t h a t  t h i s  
channel causes an  alarm on XA-4042-1 i n  
ACR and XA-4010-2 i n  MCR. 

Remove t h e  source. 

Reset t h e  electrometer  and check t h a t  alarms 
c l e a r .  

A f t e r  alarms c l e a r  and readings r e t u r n  t o  

t h e i r  o r i g i n a l  valve, repea t  7.4 through 7.6 
on t h e  o the r  two channels. 

Reading 

8 OIL SYSTEM PROCESS MONITORS (SERVICE TUNNEL) 

8.1 

8.2 

8.3 

Check t h a t  alarm s e t t i n g s  on RM-OT-1B and 

RM-OT-23 ( loca ted  i n  s e rv i ce  room) a r e  s e t  

a t  20 mr/hr. 
Place source i n  s p e c i a l  source support  beside 

t h e  de t ec to r  a t  OT-1B. 
25 t o  30 mr/hr with t h e  source 1 3/4" from 
t h e  de t ec to r .  Record reading. Alarms should 

be received on XA-4042-1 i n  t h e  ACR and 

XA-4042-2 i n  t h e  MCR. 

Repeat 8.2 a t  OT-2. 

25-30 m / h r  with t h e  source 1 3/4" from t h e  

de t ec to r .  

same alarms are received as before .  

Adjust i f  necessary. 

FiM-OT-1B should read 

RM-OT-2B should read 

Record reading and check t h a t  t h e  

. 
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I n i t .  Date/Time 

8.4 Check t h a t  alarms c l e a r  when source i s  removed. 

Reading Alarms Occur Sensor I I L 

RM-OT-1B I 1 I RM-OT-2B ! 

J 

. 
* i  

b 

P 

. 
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8~ CALIBRATION OF PERSOIUJEL MONITORS AND STACK MONITORS 

It w i l l  be necessary t o  p e r i o d i c a l l y  check the  c a l i b r a t i o n  and 

o p e r a b i l i t y  of a l l  f i x e d  r a d i a t i o n  monitors, personnel r a d i a t i o n  alarm 

un i t s ,  and the evacuation alarm system. 

with the  hea l th  physics department. 

the  s t a c k  monitor w i l l  be checked i n  conjunction with the  Laboratory 

F a c i l i t i e s  Department. 

described below. 

1 ROUTlTJE SOURCE CHF,CK I n i t .  Date/Time 

This w i l l  be done i n  conjunction 

The c a l i b r a t i o n  and o p e r a b i l i t y  of 

Details of the t e s t s  and data t o  be taken a r e  

1.1 Have Health Phys ic i s t  t e s t  each f i x e d  r a d i a t i o n  

monitor with a source t o  assure  t h a t  each 

responds properly and gives l o c a l  and/or 

cont ro l  room alarms. Record da ta  i n  Table 

8ci-1. 
1.2 Reset alarm a f t e r  each t e s t .  

2 A W M C l T R I X C H E C K  
The following tes t  requi res  t h a t  the  evacu- 

a t i o n  alarm system be disabled.  Therefore, i f  

two r a d i a t i o n  monitors alarm, (other  than those 

a c t i v a t e d  by the  t e s t ) ,  the  evacuation alarm 
should be manually actuated.  

2 .1  S h i f t  superv isor ' s  permission t o  proceed. 

2.2 Notify the  emergency c o n t r o l  center ,  then 

t u r n  the  key operated switch t o  d isab le .  

Operations Chief ' s  permission t o  d isab le .  

2 .3  Have Health Phys ic i s t  a c t i v a t e  the  monitron 

i n  the c o n t r o l  room ( R E - T o l l )  with a source. 

Have the  Health Phys ic i s t  a c t i v a t e  each of 

the  o t h e r  monitrons (see Table 8c2-1) with a 

source and note t h a t  the  matr ix  would have 

caused an evacuation as indica ted  by the  

2.4 
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2.4 

2.5 
2.6 

2.7 

2.8 

2.9 

8c-2 
9/10/65 

I n i  t . Date /Time 

(continued) 

evacuate l i g h t  i n  the  a u x i l i a r y  con t ro l  room. 

Reset the module before the  next  instrument 

i s  t e s t e d .  Do not r e s e t  RE-7011. Record 

r e s u l t s  i n  Table 8C2-1. 

When f in i shed  r e s e t  R E - T o i l .  

Have Health Phys ic i s t  a c t i v a t e  the  o f f i c e  

CAM (RE-7002) with a source.  

Have the  Health Phys ic i s t  a c t i v a t e  each of t he  

o the r  CAM's ( see  t a b l e  8c2-2) with a source 

and note t h a t  the  matrix would have caused 

an evacuation as indica ted  by the  evacuate 

l i g h t  i n  the  a u x i l i a r y  con t ro l  room. 

not  r e s e t  BE-7002. 

Table 8c2-2. 

When f in i shed ,  r e s e t  RE-7002. 
Switch key switch from disable  t o  normal and 

put  key i n  drawer of console.  

Do 

Record r e s u l t s  i n  

EVACUATION A U R M  TEST 

3.1 

3.2 

3.3 
3.4 
3.5 

3.6 
3.7 
3.8 

Operations Chief and 

S h i f t  Supervisor 

approval to proceed. 

Have a spare  n i t rogen  cy l inder  l oca t ed  a t  

each evacuation horn. 
Notify the emergency con t ro l  cen te r .  

Manually sound evacuation alarm. 
Note t h a t  a l l  4 horns alarmed and t h a t  

everyone evacuated. 

Reset and valve i n  standby n i t rogen  cy l inde r .  

Announce a l l  c l e a r .  

Replace used n i t rogen  b o t t l e s .  

. 



. 
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4 CONTAINMENT STACK MONITOR TESTS 
4 . 1  Have Laboratory F a c i l i t i e s  Department 

personnel check each monitor with a source 

and note t h a t  the recorder responds properly 

and t h a t  an alarm occurs i n  the cont ro l  room. 

Record data  i n  Table 8C4-1. 
4.2 Reset alarm a f t e r  each t e s t .  

i 
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I 1  
1 

RE-7013 

TABU 8ci-1 
SOURCE CHECK OF FIXED RADIATION MONITOR 

Sigh Bay - West 

I Proper 1 Aux. 
Local !Control 
Check Room 

Lcca t i o n  S a t i s f a c t o r y  1 A l a r m  

I 1  1 RE-7014 
I 1  RE-7015 
1 1  

Monitron i RE-7011 I Control Room 
1 1  RE-7012 I High Bay - South I 

i 1 I 840' l e v e l  -North 

Transmitter Room I I 1 
? 

11 

1 RE-7016 Basement - Center 

i RE-7017 Service Tunnel 
, 

1 RE-7000 High Bay - West I I 
CAM 

I 1  RE-7001 High Bay - South 
1 1  

I 1  

f RE-7002 Off ices  

I RE-7003 Basement - North 

1 RF-7004 I Transmitter Room 
RE-7005 Service Tunnel 

I 

1 1  I 

1 1  

11 I RE-7006 1 Mobile Unit  

I 

Control i : 

! Room 1 

A l a r m  {Reset 
(XA- 4010 - 1) : A l a r r r  

I I 
I 

! i ! 
I 

i 1 
i 1 

j I 

I i 

I 1 I 
i 

I 
I I 

I 
I I , 1 

8 xxxx xxxx xxxx I 

2- 2091 

. L 

W 

7 instruments I xxxx xxxx xxxx 

2-1939 
I 

7503 H a l l  I xxxx xxxx xxxx 
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1 
Moni tron 
Number Matrix Functioned Properly 

RE- 7012 1 
RE-7013 

1 

b 

A l a r m  Was Reset 

TABLE 8C2-1 

Matrix Functioned Properly A l a r m  Was Reset, 1 I CAM 
Number 

RE- 7003 
RE- 7004 

1 
RE- 7005 1 

I 

MONITRON ALARM MATRIX CHECK 

8c-5 
9 / w 5  

RE- 7014 

RE+ 7016 1 
1 

RE- 7017 I I 

WBLF 8c2-2 

CAM A m  MATRIX C€IECK 

. 

. 



V 

l Proper Aux. 
I Control Room 

Number Counts per Minute A l a r m  MCR A l a r m  A l a r m  Type 

XA- 4003-1 

Beta Gamma RM S1-A 

Alpha PJ4 S1-13 I 
Iodine RM s1-c 

TABU 8c4-1 

STACK RADIATION MONITOR CHECKS 

. 



8D SAFETY CIRCUIT CHECKS 

8~-1 
10/2 6/6 5 

Additional periodical on-line checks will be made of the safety 

instrumentation. Details of these tests are described in this section. 

Init. Date/Time - 
1 FUEL PUMP AND OVERFZOW TANK PRESSURE 

1.1 

1.2 

Record system pressures. 

PRC -522 -A - (MB-8) 

PI-589-AI (m-8 1 
PI -58942 CD-5) 
PI-592 -B 

PI-522 -A - (S-E Panel 3) 

(AB-8) - 
Depress test button on PM-589 and PM-592 

(in ACR) one at a time, and note that actions 

listed below occur. 

i 

**Both may be in thawed condition; if so, it is not 
necessary to check this. 

1.3 Reduce system pressure from 5 PSig to 4.5 PSig, 

. 
as indicated by PRC-522-A. Record: 

- PRC-522 -A 

- PI - 52 2 -A 



8D-2 
10/26/65 

Approved b t 

I n i t .  Date/Time 

1.3 (cont inued)  

P I  - 5 8 9 4  
P I  - 589-A2 

P I -  592 -B -- 
1 . 4  Note t h a t  each changed a t  l e a s t  0.5 p s i g  from 

Step lslo 
Reset PRC-522-A t o  5 ps ig .  1.5 

2 HELIUM SUPPLY PRESWF3l 

2 . 1  

2.2 

2.3 

2.4 

2 .5  

2.6 

While observing r e l a y  K-46, have HV-5OO-Nl A 

and B opened and observe t h a t  r e l ay  K-46 opens. 

Close HV-5OO-KL A and B and note t h a t  r e l a y  

c loses .  

While observing r e l a y  K-47, have HV-500-NZ A 

and B opened and observe t h a t  r e l a y  K-47 opens. 

Close HV-5OO-IE A and B and note t h a t  r e l a y  

c loses  

While observing r e l a y  K-48, have HV-500-Nj A 

and B opened and observe t h a t  r e l ay  K-48 
opens - 
Close HV-500-N3 A and B and note t h a t  r e l a y  
K-48 c loses .  

3 FP AND OFT BUBBLERS 

3 -1 

3.2  

3.3 

Switch OFT tes t  switch s-38 t o  No. 1 equa l i ze r  

and note t h a t  OFT l e v e l  i n d i c a t o r s  LI-599-B 
and LI-599-B2 t o  approximately zero and r e t u r n  

t o  o r i g i n a l  value when t e s t  switch i s  re leased .  

Switch O F T  t e s t  switch s-38 t o  No. 2 equal izer  

and note t h a t  OFT l e v e l  i n d i c a t o r s  LI-~OO-B 

and LI-~OO-BZ t o  approximately zero and r e t u r n  

t o  o r i g i n a l  value when tes t  switch i s  re leased .  

Actuate HS-599 and note t h a t  LI-599 increases  

and emergency d ra in  i s  i n i t i a t e d  as ind ica t ed  

by l i g h t s  i n  ECC 19 a t  - 20% l e v e l .  Record 
J 



. 
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3.3 

3 04 

3.5 

3.6 

3.7 

3.8 

3.9 

I n i t .  Date/Time 

(continued) 

l e v e l  

Actuate E-600 and note t h a t  LI-600 increases  

and emergency d r a i n  i s  i n i t i a t e d  as indica ted  

by l i g h t s  i n  ECC 18 a t  - 20% l e v e l .  Record 

l e v e l  - 
Switch f u e l  pump select .or  switch s-36 t o  record 

LT-596. 
Switch f u e l  pump t e s t  switch S-37 t o  No. 2 

block and note t h a t  valve c loses  as indica ted  

by FI-593-A increasing t o  l i n e  pressure.  
Release t e s t  switch and note t h a t  pressure on 

FI-593-A r e tu rns  t o  normal. 

Switch FF t es t  switch S-37 t o  reference block 

and note t h a t  valve c loses  as indica ted  by 

FI-592-A increasing t o  l i n e  pressure.  

Release t e s t  switch and note t h a t  pressure 

on FI-592-A r e t u r n  t o  normal. 

3.10 Switch f u e l  pwrrp s e l e c t o r  switch s-36 t o  

record LT-593. 
3.11 Switch FF s e l e c t o r  switch S-37 t o  No. 1 

block and note t h a t  valve c loses  as indica ted  

by FI-596-A increasing t o  l i n e  pressure.  

3.12 Release t e s t  switch and note t h a t  pressure 

on FI-596-A re turns  t o  normal. 

3.13 Switch overflow tank t e s t  switch s-38 t o  No. 

1 block and note tha t  valve c loses  as i n d i -  

cated by FI-599-A increa,sing t o  l i n e  pressure.  

3.14 Release t es t  switch and note t h a t  pressure on 

FI-599-A re turns  t o  normal. 

3.15 Switch OFT t e s t  switch t o  Reference block and 

note t h a t  valve c loses  as indica ted  by 

FI-589-A increasing t o  l i n e  pressure.  
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I n i t .  Date/Time 4 

Release t e s t  switch and note t h a t  p ressure  on 

FI-589-A r e tu rns  t o  normal. 

Switch OFT t e s t  switch t o  No. 2 block and note 

t h a t  valve c loses  as indica ted  by FI-~OO-A i n -  

c reas ing  t o  l i n e  pressure-  

Release t e s t  switch and note t h a t  p ressure  on 

FT-~OO-A r e tu rns  t o  normal. 

4 ROD SCFM CIRCUITS 

4,l 

4.2 

4.3 
4*4 

4.5 
4.6 

4.7 
4.8 

4.9 

4.10 

4.11 

4.12 

Check t h a t  a l l  t h r e e  s a f e t y  channels a r e  un- 

t r ipped .  8 

Push HS-100-A1 and note t h a t  s a f e t y  channel 
0 No. 1 t r i p s  a t  approximately 1300 F. Record . 

temperature 

Reset s a f e t y  channel No. 1. 

Push HS-100-A2 and note t h a t  s a f e t y  channel 

No. 2 t r i p s  a t  approximately 1300°F. 

temperature 
Reset s a f e t y  channel No. 2. 

Push HS-100-A3 and note t h a t  s a f e t y  channel 

Record 

No, 3 t r i p s  a t  approximately 1300°F. Record 
temperature 

Reset s a f e t y  channel No. 3. 
Push vol tage monitor t e s t  switch on RM-NSC1-A2 

(Monitor and T e s t  Uni t )  and note t h a t  s a f e t y  
channel t r i p s .  

Push r e s e t  on RM-NSCl-A2, RSS-NSC1-4 and on 

RSS -NSC1 -A6 

Push tes t  switch on RM-NSC2-A2 and note t h a t  

s a f e t y  channel t r i p s .  

Push r e s e t  on RM-NSC2-A2, RSS-NSCZ-Ab and on 

RSS-NSCZ-A6. 

Push t e s t  switch on RM-NSC3-AZ and note t h a t  

s a f e t y  channel t r i p s .  
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4.13 Push r e s e t  on RM-NSC3-A2, RSS-NSC3-Ab and 

4.14 Push "test" on RSs-NSCl-A4 and note t h a t  

on RSS-rJSC3 -A6. 

all "A" cont ro l  rod amps. go t o  zero. 

4.15 Reset RSS-NSC1-A4 . 
4.16 Push "test" on RSS-NSCZ-Ab and note t h a t  all 

I 1  I I  B corkrol rod amps. go t o  zero. 

9.17 Reset RSS-NSCZ-A4. 

4.15 Push "test" on RSS-NSC3-Ak and note t h a t  a l l  
1 1 0  I1  
c, cont ro l  rod a m p .  go t o  zero. 

4 .l9 Reset xSS-RSC3 -Ab. 
4.20 Push "1 sec.  period" on RSS-NSC1-A2 and check 

t h a t  - 1 sec per iod w i l l  t r i p  RSS-NSCl-A6. 
4 .21 Reset RS.S-NSCl-A4 and A6. 
4.22 Push "1 sec. period" on RSS-NSCZ-AZ and check 

t h a t  - 1 sec. period w i l l  t r i p  RSS-NSCZ-A6+ 
4.23 Reset RSS-NSCZ-A4 and A6. 
4.24 Push "1 sec.  period" but ton on RSS-NSC3-A2 and 

8D-5 
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Lni t . Date/Time 

- check t h a t  - 1 sec. ,per iod  w i l l  t r i p  RSS-NSC3-A6. 

4.25 Reset RSS-NSC3-A2 and A6. 
4.26 Push "high current"  but ton on RSS-NSC1-A2. 

Adjust ' 'adjust  knob" on RSS-NSC1-AZ, and 

note t h a t  RSs-NSCl-A3 trips a t  - 150% on 

RM-NSC1 - A l  . 
4.27 Record vern ier  s e t t i n g  on RSS-USC1-M. 

4.28 Reset a l l  channel No. 1 t r i p s .  

4.29 Push "high cur ren t"  but ton on RSS-NSC2-AZ. 

Adjust "adjust  knob" on RSS-NSCZ-AZ, and 

note t h a t  RSS-NSCZ-A3 t r i p s  a t  - 150$ on 

m-NSC2 - A l  . 
4.30 Record vern ier  s e t t i n g  on RSS-NSC2-AZ. 

4,31 Reset a l l  channel No. 2 t r i p s .  

4.32 Push "high curren t"  but ton on RSS-RSC3-AZ. 
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4.32 (continued) 
Adjust "adjust  knob" on RSS-NSC3-A2, and 

note t h a t  RSS-NSC3-A3 t r i p s  a t  - 150% on 

RM-NSC3 -Al - 
4.33 Record ve rn ie r  s e t t i n g  on RSS-NSC3-AZ. 

4.34 Reset a l l  channel No. 3 t r i p s .  

5 ENEBGENCY FUEL DRAIN - 
I n i t i a t e  a n  emergency f u e l  d r a i n  by t h e  following 

procedures, and check t h a t  t h e  ac t ions  l i s t e d  occur. 

Keep t h e  time of drain t e s t  t o  a minimum t o  avoid 

thawing FV-103 and vectin.g d ra in  tanks.  

t h e  f r eeze  valves temperatures on TR 3600 t o  

Monitor 

assure  t h a t  t h i s  does not occur. 

5 .1  Switch t h e  emergency d ra in  switch on t h e  

console t o  drain,  and note t h e  following: 

5 .1 .1  Lights  go out  i n  c i r c u i t s  18 and 19. 
5.1.2 The d ra in  tank vent  valves,  HCV-573-A1, 

HCV-575-M and HCV-577-Al,  open (Check 

l i g h t s  on MB 8, 9, and 10.) .  

5.1.3 The d ra in  tank bypass valves,  HCV-544-Al, 
H C V - 5 4 5 - N  and HCV-546-A1 are closed, check 

t h a t  they open. 

5.1.4 I f  t h e  d r a i n  tank helium supply valves,  

HCV-572 -Al, HCV-574-Al, HCV-576-A1 and 
PCV-517-Al a r e  open, check t h a t  they c lose .  

5.1.5 The a i r  block valves t o  FV-103, HCV-919-Al, 
HCV-Yly-Bl, close as indica ted  by FV 103 

temperature.  

5 .2  Check high temperature scram as follows. 

5 .2 .1  Push HS 100-Al and hold i n .  Note t h a t  
0 

temperature i n d i c a t e s  above 1300 F. 

5.2.2 Push HS 100-A2 and note t h a t  l i g h t s  i n  

I 

. 

. 

ECC 18 and 19 go out  when temperature 

. 
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Init Date/Time 

indication reaches 1300 0 F. Record tem- 

perature 

5.2.3 Release ES 100-Al and depress.ES lOO-A3. 
Note that lights in ECC 18 and 19 go out 
when temperature indication reaches 1300 0 F. 

- Record temperature 

5.2.4 Release HS 100-A2 and depress €IS 100-U. 

Note that the lights in ECC 18 and 19 go 
out when temperature reaches 1300OF. 

Record temperature 

5.2.5 Release EIS 100-Al and A3 and note that 
lights in ECC 18 and 19 are on. 

5.2.6 Observe FV 103 temperatures until con- 
ditions are normal. 

5.3 Push OFT level test switches HS-599-B and 
HS-~OO-B, one at a time, and note that lights 

in ECC 18 and 19 go off when level exceeds 
20%. Record LI-599-Bl and LI-600-m. 

6 HIGH/LOW REACTOR CELL PRESSURE 

6.1 Reactor cell pressure d0.5 psia on 2/3 of 
PSS-RC-H, PSS-RC-J  and PSS-RC-K causes the 

following control actions to occur: 

6 . ~ 1  
6.1.2 

CCP No. 1 and CCP No. 2 to stop. 

Cell evacuation valve HCV-565-A1 to 

Reactor cell pressure ~ 6 . 7  psia on 2/3 of 

PSS-RC-B, PSS-RC-F and PSS-RC-G causes the 

following control actions to occur: 

6.2.1 Emergency containment block which 

close. 

6.2 

closes instrument air line block valves 

and liquid waste block valves. 
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6.2.2 Cell evacuation valve HCV-565-A1 t o  open 

( o r  s t a y  open). 

6.3 Reactor c e l l  p ressure  UO.5 p s i a :  

6.3.1 A t  t h e  valve panel  i n  t h e  North E l e c t r i c  

Service Area, slowly open HV-RC-K and raise 
t h e  pressure  on PSS-RC-K u n t i l  XA-4002-5 

alarms. (Do not exceed 5 p s i g  on PI-RC-K.) 
6.3.2 Slowly open HV-RC-H and raise t h e  

pressure  on PSS-RC-H. 

p s i g  on PI-RC-H.) 
CCP 2 s tops  and r e a c t o r  c e l l  

evacuation valve (HCV- 565 -Al ) c loses  

when t h e  d i f f e rence  between DP 

[Do not exceed 5 
Note t h a t  CCP 1 o r  

back 
pressure  I- c e l l  p ressure  i s  4 p s i .  

(PI-RCH minus PI-RC-B = > -  
. S t a r t  CCP No. 1 6.3.3 Close HV-RC-H - 

o r  No. 2 -. - 
6.3.4 Slowly open HV-RC-J and r a i s e  pressure  

on PSS-RC-J. 

PI-RC-J.) 

(DO not exceed 5 p s i g  on 
Note t h a t  CCP 1 o r  CCP 2 

s tops  and r e a c t o r  c e l l  evacuation 
valve (HCV-565-Al) c loses  when 

t h e  d i f f e rence  between DP back pressure  
and c e l l  p ressure  i s  4 p s i .  

minus PI-RC-B = 4 
(PI-RC-J 

6.3.5 Close HV-RC-K. S t a r t  CCP No. 1 or 

- No. 2 

6.3.6 Slowly open HV-RC-K and raise pressure  

on PSS-RC-K. 

PI-RC-K.) Note t h a t  CCP 1 or CCP 2 s tops  
- and r e a c t o r  c e l l  evacuation valve 

(HCV-565 -Al ) c loses  when t h e  d i f f e rence  

between DP back pressure  and c e l l  p ressure  

i s  4 p s i .  (PI-RC-K minus PI-RC-B = . )  

(Do not exceed 5 p s i g  on 

e 

. 

. 
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6.3.7 Close HV-RC-J and HV-RC-H and note 

_I -_I 

t h a t  XA-4002-5 c l e a r s .  

6.3.8 S t a r t  CCP No. 1 or Ivo. 2 

Reactor c e l l  pressure 16.7 p s i a :  
- 

6.4 
6.4.1 Slowly open PI-RC-G and increase  

pressure  on PI-RC-G u n t i l  XA-4002-5 alarms 

- e 

Record P I  -RC -G 

drops t o  zcro  and all other  gages 

i n  t h e  9013 s e r i e s  do not change 

Slowly open EV-RC-R and i x r e a s e  pressure 

on PI-RC-B (Do not exceed 5 p s i g  on 

P I  -RC -B. ) u n t i l  HCV-9013 - 1 A l  and 9013 -1A2 

ope rat e . Record PI-RC-B 
Note thaL t h e  following ac t ions  occur: 

6.4.1.1 

(Do r,ot exceed 5 p s i g  on PI-RC-G. ) 
Note t h a t  PI-9013-1A4 - 

- 

Lnstrvmect air  Line block valves 

c lose  , . (PI-9013-1A6 goes t o  
zero - - 1  

6.4 .l. 2 Llcyd5-d wcste block valves c lose  : 

- FCV-333-PJ FCV-343 -Al 

FCV-333 -A2 FCV-343 -A2 - 
6.4.1.3 Reactor c e l l  evacuation valve 

~ i c ~ ~ - 5 6 5 - ~ 1  opens ( o r  remains opened) 

. Slowly open - 6.4.2 Close HV-RC-B 

HV-RC-F aad increase  pressure  on PI-RC-F 

(Do not exceed 5 p s i g  on PI-RC-F.) u n t i l  

HCV-9013-1Bl and 9013-lB2 operate .  Record 

P I  -RC -F (. Note t h a t  t h e  ac t ions  l i s t e d  
i n  6.4.1.1 through 6.1.4.3 occur: 

6.4.1.1 - 
6.4-1.2 
6.4.1.3 

‘ .  
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6.4.3 Close IN-RC-G . Slowly open 

HV-RC-B and increase  pressure  on PI -RC-B 

(Do not exceed 5 ps ig  on PI-RC-3.) u n t i l  

HCV-9013 -1.Q and 9013 - i A 2  operate  - 
R e c o r d  PZ-RC-B - . Note t h a t  t h e  

a c t i o m  l i s t e d  i n  6 .4 .1 .1 Ynrough 6.4.1.3 

8D-10 
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occur : 

- 6.4.1.1 

_I_ 

6.4.1.2 

6.4.1.3 - 
and 6.4.4 C l o s e  EIV-RC-F and HV-RC-B 

note t h a t  XA-4002-5 c l e a r s  and t h a t  a l l  

pressure  gages i n  t h e  9013 s e r i e s  read 

about 50 ps ig  . 
7 COOLART PUMP SPEED AND COOLANT SALT F'LOW 

7.1 Actuate t h e  following t e s t  switches one a t  a 

time and observe t h a t  t h e  corresponding r e l ays  

drop out : 
SWITCH RELAY 

E-202 -A K4 
HS-202 -B K5 - 
Hs-202-c K A ~  and ~6 
HS - 2 01 -A K7 
HS- 2 01 -B K8 

Push t h e  c a l i b r a t e  but tons on t h e  following 
instruments one a t  a time and observe t h a t  

t h e  corresponding r e l ays  drop out : 

INSTFUMENT RELAY 

7.2 

K9 - S I - C P - G 1  
SI  -CP -G2 KLO 

8 SAMPLER-EWICHER 

8.1 Check t h a t  t h e  permissive l i g h t s  i n  t h e  main 

con-i;ro?_ room and at; t h e  sampler enr icher  panel  

. 

. 
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8.1 (continued) 

are actuated by t h e  pe-missive switch 03 MB-8. 
Leave 02. 

Close capsule access p o r t  (HS-651.-A) - 8.2 

removal valve (HS-RV-A) -J operat ional  

valve (HS-OV-A) , and HSV-678-A - 
Ma.Lriknance valve should be ope'r, cable  

f u e l  pump bowl -2 dr ive  full;r wiYhdrzwn 

pressure  less than  IC) p s i g  , cover on 

manripulator ,, and area I C  a t  t h e  same 

. RE-675-A and pressur-e as area 3A 

RE-675-B must not be i n  alarm condi t ion 
- 

_I 

Buffer pressure  should be  appl ied t o  RJ7, OV, 

I__ 

MV, and AP 
Note that rcmoval. valve w i l l  not open. 8.3 

8.4 Inse r t  t r anspor t  container  through removal 

seal and open HCV-666-11. After "removal 
seal closed" l i g h t  comes on (z1-666-E), 
note t h a t  i'emx*LL valve can be opeiied. 

8.5 Close rexova2 valve. Before bu f fe r  pressure 

reaches 50 p s i a  (PR-670-B), note t h a t  access 
p o r t  and opera t iona l  valve w i l l  not open. 
A f t e r  "removal valve closed" l i g h t  ( Z I - ~ ~ O - B )  8.6 
comes on, note t h a t  access port w i l l  open. 

8.7 Close access p o r t .  Note t h a t  t h e r e  i s  a 15-  
_ -  second t i m e  delay on HSV-653-A. 

Before buf fer  pressure reaches 50 p s i a  8.8 
(PR-669-B), note t h a t  removal valve and 

operat ional  valve w i l l  not open., 

Increase pressure  i n  area 1~ t o  pump bowl 8.9 
pressure using HV-657 or u n t i l  PdS-1C-E 

alarms XA-4036-5 and XA-4008-2 whichever 

i s  higher .  Mote d i f fe rence  i n  pressure  
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c , 

I n i t .  Date/Time 

8.9 (continued) 
between area 3A and a r e a  1 C  a t  which alarm 

sounds. %cord AP - 
8.10 Note t h a t  access p o r t  w i l l  not open when PdS-1C-E 

- i s  i n  alarm condi t ion.  

8011 Note t h a t  capsule d r ive  motor w i l l  not i n s e r t .  

8 .12 After  ' 'access po r t  closed" l i g h t  (21 -669-~)  
comes on, open opera t iona l  valve u n t i l  c losed 

l i g h t  (ZI-OV-AZ) goes o f f .  

when closed l i g h t  on opera t iona l  valve (ZI-OV-A.2) 

and on maintenance valve (ZI-MV-AZ) a r e  o f f .  

8.13 Note t'nat capsule d r ive  motor will operate  

8.14 I n s e r t  cable  more than 6 inches.  Note t h a t  

opera t iona l  and maintenance valves w i l l  not 

I_ 

c lose  

IMPORTANT: Should e i t h e r  or both valves start t o  c lose,  

r e l e a s e  t h e  switch immediately or t h e r e  w i l l  be permanent 

damage t o  d r ive  u n i t  cable and t o  valve.  

8.15 Withdraw cable and note t h a t  d r ive  motor s tops  
automatical ly  and lower l i m i t  l i g h t  (ZI-CD-A3 ) 
goes o f f .  

8.16 Close maintenance valve leaving  opera t iona l  
Before bu f fe r  pressure  reaches valve open. 

35 p s i a  (PR-655-C), note t h a t  HSV-678-A 

w i l l  not open. 
8.17 Before PR-655-C reaches 50 ps ia ,  note t h a t  

access  p o r t  and removal valve w i l l  not open 

and cable  d r ive  w i l l  not i n s e r t .  

8.18 After  "operat ional  or maintenance valve closed" 

l i g h t  comes on (ZI-OV-MV-C), open and c lose  
removal valve.  
50 p s i a  ( P R - ~ ~ o - B ) ,  note that maintenance valve 

and x c e s s  p o r t  w i l l  not operate .  

Before b u f f e r  pressure  reaches 

c 

Y 

. 

. 

. 
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I n i t .  Date/Time - - -  
8.19 R'educ e pressure  i n  area 1C t o  t h a t  of area 

'3A through PSV-678-A. Note t .hat  alarm 

XA-4036-5 c l e a r s  a 

8.20 After "removal valve closed" l l g h t  (ZI-670-~)  

cones on, open and c lose  access p o r t ,  Before 

bu f fe r  pressure reaches 50 p s i a  (PR-669-3) 

note t h a t  maintenance valve and removal valve 

w i l l  not, operz. 

8 . 2 1  Open ~ s v - 6 7 8 - ~ .  Note t h a t  it w i l l  c lose  when 

e i t h e r  the opera t iona l  or maintenance valve 

-- i s  opened, 

8 .22  Pressur ize  area l C  u n t i l  PS-1C-E a c t i v a t e s  

XA-4037-1 and XA-4008-2 p e r  switch tabula t ion .  

- Record pressure  reading of PR-1C-E 

8.23 Pressur ize  area 3A, and manipulator cover 

u n t i l  PS-AR-3A a c t i v a t e s  XA-4037-2 and 

XA-4008-2 p e r  switch tabula t ion .  Record 

- pressure  reading of PE-AR-3A 

8.24 Act ivate  RS-678-c and RS-678-D, one a t  a t i m e ,  

w i t h  a so i ;xe .  Note t h a t  XA-4037-6 and XA-4008-2 

annunciate each t i m e  
8.25 ActivateRS675-A and RS-675-B., one a t  a t i m e ,  

with a source. Note t h a t  XA-4037-5 and m-$008-2 

and HSV-678-A , HSV-678-BZ - annunciate 

j E V - 6 7 7 - A  J ESV-542-A HSV-668 -B 
2 HSV-655-B j H S V - ~ ~ ~ - D  HSV-680-3 

EV-675-A2 , and HSV-659-B , -> 

c lose  each t i m e .  

8.26 Check with Operatiolzs Chief before  proceeding: 

Increase f u e l  p'mp bowl pressure  u n t i l  PS-522-A3 

alarms XA-4037-4 and XA-4008-2 p e r  switch tabu- 

l a t i o n  Xote that HSV-668 -B -, HSV-655-B 
HSV-657-D -? and H S V - ~ ~ O - B  c lose  
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I n i t .  Date/Time - -  
8.26 (continued) 

and tha t  access  p o r t  , opera t iona l  valve 

w i l l  not and maintenance valve - 
open. - 

8.27 IE area 3B ca re fu l ly  c lose  HV-542 . 
NOTE: This i s  a so f t - sea t ed  valve.  

Open ~sv-678-~ - ~sv-678-~1 , HCV-667 -A 
and note that  PSS-542-B and PSS-542-C both  

operate  to c lose  ESV-542-A per  switch t abu la t ion .  
Record pressure  . Open HV-542. 

. Pressur ize  area 1C , and ESV-542-A - 

9 MERCISE CONTROL RODS 

9.1 Record con t ro l  rod pos i t ion .  

-- Rod No. 3 Rod No. 1 Rod No. 2 - 
9.2 While observing con t ro l  rod motor cu r ren t  i n  

NESA, raise rod No. 2 and No, 3 approximately 

2 inches.  

servo)  t o  maintain r e a c t i v i t y  constant .  

con t ro l  rod motor cur ren ts  while rods are 

moving. 
Rod Ho. 1 Rod No. 2 Rod No. 3 

Adjust rod No. 1 (manually or  by 

Record 

-- 
9.3 Record con t ro l  rod pos i t i ons  

-- Rod No. 1 Rod No. 2 Rod No. 3 
Readjust rods t o  desired pos i t i ons .  9.4 

Y 

? 

. 

. 

. 
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9 UNUSUAL OPERATING CONDITIONS 

During operat ion d i f f i c u l t i e s  of various kinds and sever-ity may be 

To p lan  i n  advance f o r  a l l  poss ib l e  t roubles  would be i m -  encountered. 

p r a c t i c a l .  

more probable o r  more se r ious  ones; and suggest remedial a c t i o n s .  

Conditions a t  the  time may a l t e r  t h e a t i o n  t o  be taken. 

i t  may be poss ib l e  t o  i n s t i g a t e  s t r i c t  adminis t ra t ive  con t ro l  a s  a s u b s t i -  

t u t e  f o r  con t ro l  o r  even s a f e t y  in t e r locks .  

be des i r ab le  t o  consul t  t he  Operations Chief.  

I n  t h i s  s ec t ion  an at tempt  i s  made t o  a n t i c i p a t e  some of t he  

I n  some cases  

I n  t h i s  case it w i l l  u sua l ly  

The sec t ions  a r e  w i t t e n  as check l i s t s  t o  a i d  i n  recording the  

a c t i o n  taken. 

i s  under con t ro l .  

However they need not  be f i l l e d  out  u n t i l  t he  s i t u a t i o n  

All personnel should be thoroughly familiar with the  suggested 

co r rec t ive  ac t ion .  

. 

. 

. 
. 



. 
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9A LOSS OF ELECTRICAL POWER 

Various degrees of loss of  e l e c t r i c a l  power are poss ib le  a t  t k e  

The operator  a m i o n s  required and con t ro l  ac t lons  whlch wi17 MSRE. 

occur are given i n  t h e  sec t ions  below. 

1 LOSS OF PREFERBED TVP. II'ZEXIEEI 

If power i s  l o s t ,  on t h e  prefer red  f eede r  ( l i n e  234), t h e  motor- 

operated pole-&ine switch Eo, 129 w i l l  open. 

delay t h e  a l t e r n a t e  feeder  ( l i n e  294) motor-operated poIe-li :x 

switch No. 229 w i l l  c l o s e  and power w i l l  be  resumed. 

necessary i o  resta1-1 some of t h e  equrtpment as descr ibed i n  s e c t i o n  

3 A  3'1. 
on t h e  p r e f e r r e d  f eede r ,  

t h e  r a d i a t o r  blowers should not be operated a t  t h i s  t i m e .  

Following a 6-second 

It w i L l  be  

After t h i s ,  operat ion can continue u n t i l  vol tage re tur r ,  

To avoid overloading t h e  a l t e r n a t e  feeder, 

2 COMPLETE LOSS OF TVA POWER - ALL DTESELS OPERABLE - - --- 
If power i s  l o s t  on both TVA feeders,  t h e  two motor-operated 

po le - l ine  switches (Mc, lZ9 and 2 2 9 )  w i l l  open, 
proceed as follow:; : 

The operator  should 

2 " l  

2 62 

2.3 

I n i t  I/ Date/Time - -  
S t a r t  a l l  t h r e e  d i e s e l  generators  and restart 
t h e  equipment as @veal i n  s e c t i o n  3 A  3 .2 .  
r a d i a t o r  blowers cannot be operated on t h e  

generators .  T're scanners, c h a r t  d r ives  and 

coritrol room clock will. be automatical ly  

The 

t r a n s f e r r e d  t o  motor generator  4, 
Continue operat ion at, h e a t  loss power or Lower 

untL1 t h e  vol tage from t h e  25Ov b a t t e r y  bank 
drops below acceptable  l i m i t s .  A t  which t i m e ,  

t h e  f u e l  and coolant  systems should be drained, 

and if necessary, t h e  a f t e r h e a t  removal system 

p u t  i n t o  se rv i ce .  

Since t h e  l i f e  expectancy of t h e  250v bat ter ies  

i s  approximately 2 hours, reduce a l l  unnecessary 

load  -- 

a 
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4 1 / 6 5  

I n i t .  Date/Time 
(Main Control Room) 

2.3.1 Stop FOP-2 and COP-2 and s tar t  FOP-1 

Ti?is w i l l  t r a n s f e r  4-8kw t o  and COP-1. 

t he  d i e s e l  generator .  
(Outside Battery Room) 

2.3.2 $en t h e  250 VDC l i g h t  breaker i n  t h e  

25Ov d i s t r i b u t i o n  panel.  

t h e  emergency DC l i g h t s  from t h e  b a t t e r i e s .  

This amounts t o  approximately 4 kw. 

por tab le  b a t t e r y  operated l i g h t  should be  

i n  t h e  contra1 room a t  t h i s  t ime. )  
FAILURF: OF DIESEL GmERATOR NO. 3 TXTRING A TVA POWER 

OUTAGE 

This w i l l  remove 

(A 

3 

I f  d i e s e l  generator No. 3 cannot be s t a r t e d  

o r  fa i ls  during operation, t h e  operator  should pro- 

ceed as follows: 

(Outside Bat tery Room) 

3.1 The f u e l  and coolant pumps w i l l  not be operable. 

Refer t o  sec t ion  9C for d e t a i l s  of  operation. - 
3.2 Close t h e  25Ov Dc l i g h t  breaker i n  t h e  Z5Ov 

d i s t r i b u t i o n  panel t o  supply emergency Dc 
l i g h t i n g  i f  l i g h t s  a r e  not a l ready on. - 

(Main Control Room) 

3.3 Check t h a t  FOP-2 i s  i n  operation. (FOP-1 can- 

not be operated unless  d i e s e l  generator  No. 3 
has power. ) 

3.4 Stop COP-2 and s tar t  COP-1. This w i l l  conserve 

25Ov b a t t e r y  l i f e .  

M e r e  a l t e r n a t e  equipment i s  powered by both 

d i e s e l  generator No. 3 and No. 4, star t  t h e  

equipment on d i e s e l  generator  No. 4 (Sec. 3A, 

3.5 

Table V I ) .  - 
(Switch House) 



. 
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3.6 Check t h a t  t h e  drain- tank space-cooler DCC 

t r a n s f e r  switch ( loca ted  near entrance t o  

I n i t .  Date/Time 

M G room) i s  set  t o  MCC-G4. 
i f  necessary. 

Since component coolant pump No. 3 w i l l  not 

be operable, emergency a i r  from t h e  aux i l i a ry  

a i r  compressor w i l l  be needed t o  keep FV-204 

and 206 frozen as w e l l  as f u e l  processing 

f r eeze  valves i f  they  are not deep frozen. 

Restart DCC 

3.7 

(Diesel House) 

(Water Room) 
3.7.1 S t a r t  t he  se rv i ce  a i r  compressor. 

3.7.2 Open V-967A. 
3.7.3 
Since one of t h e  r eac to r  c e l l  space coolers  

Se t  PCV-967 t o  8 psig.  

3.8 
(RCC 1) w i l l  not be i n  operation, t h e  c e l l  

temperature w i l l  increase  with r e s u l t i n g  

increase  i n  pressure.  Operator should 

proceed as follows: 

(Water Room) 

3.8.1 Close V-838A t o  shut  off t h e  water 

flow t o  RCC 1. 

3.8.2 Open V-840A, v - 8 3 6 ~  and V-873A t o  

give maximum water flow t o  RCC 2 and 

DCC and t h e  component coolant hea t  

exchanger. 

(Vent House) 

3.8.3 If t h e  c e l l  p ressure  increases  due t o  

t h e  temperature rise, increase  t h e  rate 

of evacuation by opening V-569A and 

v -569~  o r  V - 5 6 5 ~  t o  con t ro l  pressure a t  
12.7 ps i a .  

NOTE: When TVA power i s  resumed o r  when d i e s e l  generator  
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I n i t .  Date/Time 
No. 3 i s  i n  operation, RCC-1 can be pu t  back i n  se rv i ce .  

The water flow (v-838~) should be increased gradual ly  

i n  order t o  avoid p u l l i n g  t o o  high a vacuum on t h e  c e l l .  

Flow t o  RCC 2, DCC and component coolant  hea t  exchanger 

should be decreased t o  normal flow r a t e  (V-840A, 8 3 6 ~  and 

873 -A) * 
3.9 When t h e  vol tage from t h e  25Ov b a t t e r y  drops 

t o  212v o r  t h e  c e l l  air  temperature r i s e s  t o  
200 degrees F, t h e  f u e l  and coolant  systems 

should be drained. 

3.10 One of t h e  tower fans,  TF 1, will not  be i n  

operat ion.  During per iods of  high hea t  l oad  

during t h e  summer t h i s  could increase  t h e  

cool ing tower water temperature and subse- 

quently hea t  t h e  t r e a t e d  water. 

ment should be watched f o r  overheating. 
All equip- 

(See s e c t i o n  9B.) 
4 FAILURF: OF DIESEL GEJZEWCOR NO. 4 WRING A TVA POWER 

OUTAGE 

If d i e s e l  generator  No. 4 cannot be  s t a r t e d  
o r  fa i ls  during operation, the operator  should 
proceed as follows: 

(Main Conkrol Room) 

4.1 The f u e l  pump w i l l  not be operable.  Refer t o  
s e c t i o n  9 C  f o r  details of operat ion.  

Check t h a t  COP-2 i s  i n  operat ion (COP-1 can- 

not be operated unless  d i e s e l  generator  buss  

4.2 

No. 4 has power. ) 
4.3 Stop FOP4 and s ta r t  FOP-1. This w i l l  conserve 

25Ov b a t t e r y  l i f e .  

Where a l t e r n a t e  equipment i s  powered by gener- 

a t o r  No. 3 and No. 4, start  tl?e equipment on 

generator  No. 3 

4.4 

(See s e c t i o n  3A, Table V.)  



. 
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4.5 Check t h a t  DCC t r a n s f e r  switch ( loca ted  near 

entrance t r ,  MG room) is s e t  t o  XC:-G3. 

DCC if cecessary.  

Since one of :-eactor c e l l  cooiers  (RCC-2) w i l l  
not be i n  operatior9tthe c e l l  texperatu-e w i l l  

i nc rease  with a resultiing inc rease  i n  pressure.  

Tlze operator  sho-~l-d prcceed as foLlows : 

Restart 

4.6 

(Water Room) 

4.6.1 
4.6-2 

Close V-84CA t~ ski.t off water t o  RCC-2. 

Qeii 7--838A, V-f336A, an6 v-87-3- t o  give 

a m a x i m u -  flow t o  RCC-1, D C i  and component 
coolant h e a t  exclianger . 

4.6.3 If t h e  c e l l  pressuye inc reases  due t o  

t h e  ten-per?utu:-e rise, Increase the rate 
of cell evacv-ation by opening V-569-4 acd 

V-569% o r  v-565c t o  con t ro l  pz-essure a t  

12.7 p s i a .  

NOTE: When TVA power i s  resumed or when d i e s e l  generator  
No. 4 i s  i n  operatimm, RCC-2 can be p u t  back I n  se rv ice .  

The water flow (V-840A) should be t h r o t t l e d  and imreased 

gradual ly  t o  avold p u l l i i g  t o o  high a vacuum on t h e  c e l l .  

Flow t o  RCC-1, DCC and campor-ent cooling h e a t  exchanger 

should be decreased t o  t h e  normal flow rate (v-838~,  v - 8 3 6 ~  
and V-873A). 

4.7 When t h e  250-f battery drops to 212v o r  t h e  cell 

a i r  temperature rises t o  200 degrees F, t h e  
f u e l  and coolact  systems should be draiced. 

One of t h e  tower fa2s, TF-2, w i l l  not be i n  

operatior,.  

during %he simmer, t!iis could i nc rease  t h e  

cooling -tcJxer water t s m p r a t u r e  and subse- 

quer,tly k e a t  t h e  treated water. 

4.8 
k r l n g  per iods of high h e a t  l oad  

All equipnent 

. 
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4.8 (continued) 

should be watched f o r  overheating. 

s e c t i o n  9B.) 
(See 

5 FAILURE OF DIESEL GEXI'ERALCOR NO. 5 DURING A TVA 

POWER OUTAGE 

I n i t .  Date/Time 

This d i e s e l  furn ishes  a l l  emergency e l e c t r i c a l  

hea t  t o  t h e  process  system. 

on emergency power without d i e s e l  generator  No. 5 
would endanger t h e  a b i l i t y  t o  d ra in  t h e  system by 

cooling t h e  thawed FV i n  t h e  r eac to r  system d r a i n  

l i n e  and FV's i n  t h e  coolant  system. 

Continued operat ion 

The operator  should proceed as follows : 

5 .1  If d i e s e l  generator  No. 5 cannot be s t a r t e d  

wi th in  two minutes a f t e r  a power outage, 

switch FV-103, FV-204, and FV-206 t o  thaw. 

Continue t o  t r y  and start d i e s e l  generator  

No. 5 .  If d i e s e l  generator  No. 5 starts o r  
TVA power i s  regained before  t h e  d ra in  begins, 

f r eeze  FV-204, 206 and lo3 and resume operat ion.  

Slince t h e  l i f e  expectancy of t h e  25Ov 
b a t t e r i e s  i s  approximately 2 hours, reduce 

a l l  unnecessary load. 

5.2  

5.3 

(Main Control Room) 

5.3.1 Stop FOP-2 and COP-2 and start  FOP-1 
and COP-1. 

t h e  d i e s e l  generator .  

This w i l l  t r a n s f e r  4-8 kw t o  

(Outside Battery Room) 

5.3.2 Open t h e  25Ov De l i g h t  breaker  i n  t h e  

25Ov d i s t r i b u t i o n  panel .  

t h e  emergency De l i g h t s  f rom t h e  b a t t e r i e s .  

This amounts t o  approximately 4 kw. 

6 FAILURE OF DIES& GENZEXPOR NO. 3 AND DIESEL 

This w i l l  remove 

GENERATOR NO. 4 DURING A TVA POWER OUTAGE 

I 

. 

. 



. 

. 

6.1  This automatical ly  d ra ins  both systems as no 
cooling a i r  i s  provided t o  keep t h e  FV's 

frozen. 

Continue attempts t o  s t a r t  t h e s e  d i e s e l s  t o  

g e t  equipment back i n t o  operat ion (See sec t ion  

9A3 and 9A4 ) . 

6.2 

9-4-7 
N U 6 5  

- I n i t .  Date/Time 

7.1 

7.2 

7.3 

NOTE: If 

- 
7 FAILURE OF DIESEL G E N W T O R  3 AND DIESEL GENERATOR 

5 OR DIESEL GENEBATOR 4 AND DIESEL GENERATOR 5 
DURING A TVA POWER OUTAGE 

S t a r t  a d r a i n  of both f u e l  and coolant  system 

if Ix; No. 5 fa i ls  t o  s tar t  within two minutes. 

Operator should switch FV-204, 206, and lo3  
t o  thaw ( sec t ion  9A5). 
Operate equipment on E No. 3 o r  No. 4 depend- 

ing  on which i s  operating. 

or 9A4. ) 
operat ing on Diesel Ehergency power i f  poss ib l e  

- 
- 

(See Sect ion 9A3 

do not t r a n s f e r  t o  TVA a l t e r n a t e  l i n e ,  Feeder 294. 
u n t i l  p refer red  l i n e  i s  restored, then r e t u r n  t o  TVA as 
ou t l ined  i n  s e c t i o n  3A 3.3.1. 
8 

Wait 

LOSS OF 25Ov Dc SYSTEMS. 
8.1 Loss O f  13.8 Kv Control Power 

If t h e  13.8 KV con t ro l  power i s  l o s t ,  no 

operat ion of t h e  p r e f e r r e d  or a l t e r n a t e  feeder 

switches can be made from t h e  ACR panel  11. 

If t h e  13.8 KV con t ro l  power i s  l o s t  and 

t h e r e  i s  an outrage on t h e  prefer red  feeder, 
$he operator  should proceed as follows: 

8.1.1 S t a r t  a l l  t h r e e  d i e s e l  generators  and 

restart t h e  equipment as given i n  Sect ion 

3A 3.2 "Complete Loss O f  TVA Power. " 

8 . 1 . 2  Continue operat ion on d i e s e l  emergency 
If it i s  necessary t o  power i f  poss ib l e .  
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I n i t .  Date/Time 
8 .1 .2  (continued) 

t r a n s f e r  t o  t h e  a l t e r n a t e  feeder ,  c a l l  
t h e  e l e c t r i c a l  u t i l i t y  group t o  make t h e  

t r a n s f e r  t o  t h e  a l t e r n a t e  feeder  manually 

a t  pole  E a f t e r  permission t o  make t h e  

t r a n s f e r  has been given by t h e  switch 

house group. 

8.1.3 Transfer  load  from Generator 3 and 4 
without l o s s  of  power t o  bus No. 3 and 

No. 4. After  t r a n s f e r  shut  down generator  

3 and 

3 t o  bus 5. 
na te  feeder  u n t i l  vol tage i s  r e s to red  on 

&e pre fe r r ed  feeder .  

Transfer  l oad  f rom Generator 

Continue opera t ion  on alter-  

8.2 Loss O f  25Ov E Tr ip  Power For Process Power 

Breakers 

If t h e  25Ov I% t r i p  power i s  l o s t ,  t h e  
following breakers  w i l l  have t o  be t r i pped  

manually a t  t h e  switch house u n t i l  t h e  25Ov 

E vol tage  i s  res tored .  
c i r c u i t s  w i l l  not function, cons idera t ion  

should be given t o  stopping MBL, MB3, FP 
and CP. 

Since t h e  con t ro l  

Breaker 

Q 
P 

R 

Z 

AA. 

cc 

Equipment 
MB No. 3 
MB No. 1 

TVA Bus Main Breaker 

Bus No. 5 T i e  Breaker 

Gen. No. 5-2 MCC 

Gen. No. 5-1 MCC 

. 

. 
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I n i t .  Date/Time 
Breaker 

D 

E 
H 

K 

A-1 

A- 2 

A-3 
A-4 

A- 5 

Equipment 

f i e 1  Pump 

c.  c.  P. No. 2 

C .  C. P. No. 1 

Coolact Pump 

Bus No. 3 T i e  Breaker 

Bus No. 4 T i e  Breaker 

Gen. No. 4 Main Breaker 

Gen. No. 5 Nain Breaker 

Gen. No. 3 Main Breaker 

8.3 Loss Of 25Ov Dc To Motor Generator No. 4 
The l o s s  of 250v E t o  motor generator  No. 

4 w i l l  s t op  t h e  generator,  thus  causing t h e  

l o s s  of t h e  emergency l20/240v AC power. 

No. 2 and COP No.2 w i l l  s t op  and t h e  i n s t r u -  

ment power panel  No. 2 and No. 3 w i l l  be auto- 
mat ica l ly  transferred t o  TVA. FOP No. 1 and 

COP No. 1 w i l l  automatical ly  s tar t  due t o  low 

o i l  p ressure .  Check and restart required 

equipment l i s t e d  i n  Tables I V ,  V, and V I ,  

Sect ion 3A t h a t  w a s  operat ing before  t h e  

momentary l o s s  of con t ro l  power, U s e  con- 

t r o l  room and walking logs  t o  determine 

equipment t o  be r e s t a r t e d .  

FOP 

9 LOSS OF INSTRUMENT POWER 
The many poss ib le  combinations of l o s s  of  instrument power make 

it d i f f i c u l t  t o  recommend co r rec t ive  ac t ion .  The following i s  a 
l i s t  of var ious instrument breakers and the  instruments which they 

serve.  This can be used as a guide i n  r e s to r ing  instrument power. 

Instrument power i s  suppl ied from 9 panels .  Instrument power 

panel  No. 1 and No. A1 a r e  suppl ied from 48v E system. 

power panel  No. 2, No. 3, and No. A 3  are suppl ied from MG No. 4 with 

Instrument 

. 
. 
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9 (continued) 
automatic t r a n s f e r  t o  MCC-G4. 
r e s e t  but ton mounted above t r a n s f e r  switch.  

No. 4, No, A4, No. 5, and No. 6 a r e  suppl ied from MCC-G3. 

suppl ied from indiv idua l  breakers  a r e  as fo l lcws:  

9.1 

To t r a n s f e r  back t o  MG No. 4, push 

Instrument power panel  

System 

Instrument Power Pane1 NO. 1 (48v E) 
Breaker No. Sys tem 

1 Safe ty  C i r c u i t s  

2 Safe ty  C i r c u i t s  

3 Safe ty  C i r c u i t s  

4 Safe ty  C i r c u i t s  

5 IPP A 1  

6 Safe ty  C i r c u i t s  

7 Safe ty  C i r c u i t s  
Channel No. 3 

8 Control C i r c u i t s  

9 Control C i r c u i t s  

10 Sampler-Enricher 

11 Spare 
12  Spare 

13 Spare 

14 Spare 

9 .2  Instrument Power Panel A1 (48v CC t o  120v AC) 
Breaker Sys tem 

1 Process Radiation 
Monitors Channel No. 3 

2 Radiator Out le t  Temp. Modules 
Reactor Ou t l e t  Temp. Modules 
Coolant S a l t  Flow Meters 

Recorder Drives 
Control Room Clock 
Control  Room Scanner 
Standby Power 

Spare 

I 

I 

e 

. 



Y 

f .  
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9.3  Instrument Power Panel No. 2 (ll5v AC - Rel iab le)  

Breaker No. 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13  

1 4  
15  

16 

17 

18 

19 
20 

Sys tem 

Control C i rcu i t  
F’V 103, 104, 105, 106 
Coi;trol C i r c u i t  
FV 107, 108, log, 110, 111, and 112 

Control C i r c u i t  
FV 204, 206 

Control C i r c u i t  
AC No. 1, FOP No. 1, COP No. 1 

Control C i r c u i t  
AC No. 2, FOP No. 2, COP No. 2 

Spare 

Safety CircGits 
Channel No. 1 

Radiator 
Load Control 

Rod Drives 
In t e r lock  Relays 

Rochester Alarms 
Subs ta t ion  Power 

Annunciators Main Board and 
TS FOP 1 and 2, TS COP 1 and 2 

Indica tor  Lamps 

Supplies 

Annunciators 
( A m . ,  Nuclear, and TSP Boards) 

Coolant S a l t  Sampler 
Annunciators 
Fuel System, 

Sampler-Enricher 

Control C i r c u i t s  
Fuel System 

Annunciators 
Sampler-Enricher 

Spare 
Bel l  Telephone Intercom System 

. 
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9 .4  Instrument Power Panel No. 3 ( l l 5 v  AC - Reliable)  
Breaker No. Sys tern 

1 

2 

3 

Beryllium Monitor 
Oxygen Axalyzer 

TM 202 A5-B5-C5 

Temperature S c a m e r  
S taLdby Power 

1OC All-.A21-A31 

9A- 12 
10/1/65 

4 Spare 

5 
6 

7 
8 

9 
10 

Spaze 

FV Temp. Switches, 
Eigh Level Gamma Monitors 
m e 1  ?ump Speed, 
Coolant Punp Level 

Kx NCl-A, RX NC2-A 

IPP A 3  
Nuclear Instrument 

E C I  Power Supplies 
Safety Channel No. 1 

11 Nuclear Instrument 

12 Spare 

1 3  
14 
1 5  
16 

Nuclear Instrument 

Spare 

Chemical Processing 
Spare 

17 Spare 

18 Spare 

19 
20 

Spare 
Spare 

9.5 Instrument Power Panel No. A 3  (Regulated l l 5 v  AC) 

Sys tern 

Safety Channel No. 1 

Breaker No. 
1 Process Radiator Monitors 

2 Sampler-Enricher 

3 Safety Channel No. 1 

4 ECI Control 

5 Spare 

6 Spare 

. 
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9 .6  Instrument Power Panel No. 4 (1;5~ AC - TVA BUS)  

Sys tern 

Channel Vo. 2 

- Breaker - No. 

1 Safe ty  Circuit 

- 2 'IPP A4 

3 

4 
5* 

7 

8 

9 
10 

11 

12 

13 
14 

15 
16 

18 

19 
20 

17 

Power Sup2lles 
SaZe-ty channel No. 2 

Cabinet Lign ts  

Recorder Drives 
Ccctrol  Rocm Clock 
Control Room Scanner 
Normal Power 

Temperature Scamer  
Normal lower 

Safety C i r c u i t s  
02 Analyzer Block Valves 

Coolant Drain C e l l  

HCV- 934A 
Reactor "On" Lights 

? ?  

Spare 

Spare 

Spare 

Spare 

? ?  

Spare 

Spare 
Spare 

Spare 

SmP &P 

* 
IPP No. 4 - Breaker No. 5 normal supply, with automatic t r a n s f e r  t o  

IPP No. A1 - Breaker No. 3 on l o s s  of voltage on load  s ide  of IPP No. 4 - 
Breaker No. 5. W i l l  automatical ly  t r a m f e r  back when voltage i s  r e s t o r e d  

t o  IPP No. 4 - Breaker No. 5. ** 
IPP No. 4 -Breaker No.  6 normal supply, with automatic t r a n s f e r  t o  IPP 

No. 3 - Breaker No. 3 on loss of voltage on load s ide  of IPP No. 4 -- 
Breaker No. 6. 
t o  IPP No. k - Breaker No. 6. 

W i l l  automatical ly  t r a n s f e r  back when voltage i s  r e s t o r e d  
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9.7 Instrument Power Panel No. A 4  (Regulated l l 5 v  AC) 
Breaker No.  Sys tern 

1 Process Radiation Monitors 

Safe ty  Channel No. 2 

2 

3 

E C I  Connectors 
Safe ty  Channel No.  2 

RQ X C C u  
HQ NCC 2.A 

4 Spare 

9.8 Instrument Power Fainel No. 5 (120 /208~  AC 3d - TVA) 

Sys tem Breaker No. 
1 Rl"-7015-A2 

2 RM- 7 0 1 6 - ~ 2  

RM- 7017-A2 

~ ~ - 7 0 1 ~ ~ 2  

RM- 7 0 1 2 - ~ 2  
6 RM-7013-A2 

7 RM- 7014-A2 

8 RM- 7000 -A2 

9 
10 

11 

12 

13 
14 RA-7025 A l a r m  Buzzer 

1 5  

16 
17 

Stack Light 
Stack Receptacle 
Stack Tape Deck Receptacle 

Stack Sample Pump Receptacle 

Stack Sample Pwnp Receptacle 
18 Stack Sample Pump Receptacle 

19 

20 

RM-SIA-2.A 
EIM-$13-2.A 
RM- s I C  - 2A 

Coolant Sampler 
Vacuum Pump 

c 

. 

. 

. 
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9.8 (continued) 

Breaker No. Sys tem 
21 Sampler-Enricher Controls 

22 Spare 

23 Spare 
24 Spare 

25, 27, 29* Maintenance and Operat ional  Valve 
Motors 

4 

26 Spare 

28 Spare 

30 Spare 
* 

Breaker handles l i nked  toge ther  for 3 $ c i r c u i t .  

9.9 Instrument Power Panel No. 6 (120/208~ AC - 3d - TVA) 
Breaker No. Sys tern 

1, 3, 5** Tape Drive 

2, 4, 6** Tape Drive 

7 Spare 

8 Spare 
9 
10 

Input - Output No. 1 

Spare 

11 X-Y P l o t t e r  
12  

1-3 
14 

15 

Logger No.  2 and No. 3 
Spare 

Blank 
Blank 

16 Spare 
17 Tape Punch and Console 
18 Loggers No. 1 and No. 4 

19, 20, 21, 22 Spare 
Core Memory 

25 Core Memory 

27 Blank 

23 

24, 26, 28** Main 

** 
Each a 3-pole breaker .  

. 
. 
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9B LOSS OF C O O L I I E  WATER 

1 

. 
1 

i .  

. 

TRFATED WATER SYSTEM 

The lo s s  of a l l  t r e a t e d  water flow could l e a d  t o  ser ious  damage t o  

equipment i f  operzt ion were continued t o o  long. 
operator  should proceed as follows: 

1.1 S t a r t  standby pump. 

1 .2  

On l o s s  of flow the 

Determine reason for fa . i lu re  of f i r s t  pump. 
on punch l i s t  or proceed t o  g e t  pump back i n  serv ice .  

If both t r e a t e d  water pumps a r e  out  of service,  take necessary 
s t eps  t o  r e p a i r  the  l e s s  damaged one a s  soon as poss ib le .  

Determine time needed f o r  r epa i r s  and proceed tc p r o t e c t  the  
equipment l i s t e d  below within the tlme l i m i t  spec i f ied .  

1.4.1 

Put r e p a i r  request  

1 .3  

1.4 

Fuel Fump and Coolant Pump Motors can be run without 

cooling for - 10-15 minutes. Af te r  t h i s  time the flow switch 

w i l l  s top  the  pumps. 

and dra in  systems i f  f reez ing  appears t o  be poss ib le .  

Keep a check on system temperatures 

1.4.2 Reactor C e l l  and Drain Tank C e l l  Space Coolers can be 

without water for - 20 minutes before the c e l l  temperature 

reaches 200 degrees F. Duriig t h i s  per iod the  c e l l  can be 

kept below a t m o q h e r i c  pressure by evacuating through L-569 
o r  L-565. When c e l l  reaches 200 degrees F dra in  the system 

and tu rn  of f  a l l  hea te rs  i n  RC and DEJ. 
V-%38A, V-84OA. Ih not a l low sal t  t o  f reeze  i n  the  dra in  

or f lu sh  tanks.  Per iodica l ly  tu rn  on hea ters  o r  t r a n s f e r  

sa l t  t o  the f u e l  s torage tank i f  necessary.  When water flow 
i s  r e s t a r t ed ,  t h r o t t l e  flow t o  the  space coolers  and put  
one cooler  i n  se rv ice  a t  a time t o  prevent over-evacuating 

the  c e l l s .  

evacuating c e l l  below 10 p s i a  add a i r  t o  the  c e l l s  through 

sump j e t  supply,  Keep discharge from j e t s  c losed.  Stop 

c e l l  evacuation u n t i l  c e l l  temperature re turns  t o  mrmal. 

Close v-836~, 

Increase n i t r o g e i  purge and if  necessary t o  avoid 

. 
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1.4.3 Thermal Shie ld  water can be o f f  - 110 minutes a t  f u l l  

power o r  270 minutes a t  zero power before  b o i l i n g  starts.  
I f  a t  power take the  r eac to r  s u b c r i t i c a l .  

cannot be r e s to red  within time l i m i t ,  d r a in  the  system and 

If water flow 

shut  off hea t e r s  i n  r eac to r  c e l l .  

1.5 Radiation Block 

Radiation i n  the cooling water would block a l l  f low t o  the  RC 

and D E  equipment. The operator  should proceed as fol lows:  

1.5.1 

1.5.2 

Take r eac to r  t o  hea t  l o s s  power. 

Determine which water l i n e  contains  the  source of 

r a d i a t i o n .  

t he  supply and discharge l i n e s .  

I s o l a t e  t h i s  system by c los ing  hand valves  i n  

1.5.3 Reset RIA 827 and FSV-844Al t o  a l low block valves  t o  open 

and r e s t o r e  c i r c u l a t i o n  t o  o the r  equipment. 

1.5.4 Observe time l i m i t s  i n  s t e p  1 . 4  t o  var ious equipment f o r  

continued operat ion.  

2 COOLING TOWER WATER 
Although the  cooling tower water i s  l e s s  c r i t i c a l  than t h e  treated 

water, c e r t a i n  equipment cannot be kept i n  opera t ion  a f t e r  l o s s  of 

cool ing tower water f l o w .  Therefore both pumps should be kept i n  

good operat ing condi t ion.  On l o s s  of flow the  operator  should pro- 

ceed as follows: 

2 . 1  On los s  of one pump, the  stand-by pump should be s t a r t e d  

immediately. A s  soon as poss ib le  r e p a i r s  should be made t o  t he  

damaged p u p .  

On loss of  both pumps determine the  t i m e  needed for r e p a i r s .  

B s e d  on the  r e p a i r  t i m e ,  proceed as fol lows:  

2 .2 .1  

2.2 

Check and a d j u s t  water f low t o  Drain Tank Condensers, 

v-810 and v-812 i n  water room. (Transfer t o  process water 

i s  automatic.  ) 
2.2.2 Manually t r a n s f e r  instrument a i r  compressor t o  process  

Close v-880 and open v-872 i n  Diesel  House. water. 

. 
.l+ 

. 
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2.2.3 The Fuel and Coolant Tube O i l  Packages can be without 

cooling f o r  10-20 minutes. 

t h i s ,  shut  down reac to r  and d ra in  f u e l  and ccolan t  system. 

Eo not shut  o f f  lube o i l  pumps. 

i f  water w i l l  be o f f  longer than 

2.2.4 With tower water o f f  the t r e a t e d  water wouid hea t  a t  - 2 degrees F/minute and the  charcoal  beds - 1/4  degrees 

F/minute. This could cause some heat ing of equipment i n  

t r e a t e d  water system, see Sec t .  93 1. If charcoal  bed i s  

f u l l y  loaded the  increasilzg temperature could cause some 

increase i n  s t ack  a c t i v i t y .  If s t ack  a c t i v i t y  exceeds 

allowable l i m i t s ,  open standby charcoal  bed and i s o l a t e  

operat ing be d . 

. 
e 

. 

. 
, 
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LOSS OF FUEL OR COOLANT PUMP 

1 LOSS OF FUEL PUMP 

1.1 Causes of loss of f u e l  pump 

1.1.1 Loss of f u e l  pump l e v e l .  This could be caused by low 

sa l t  temperature, l o s e  of pump bubble helium flow, bubbler 

switch i n  the  o f f  pos?’.tion or a l eak  i n  the  system. 

1 .1 .2  Loss of coolant  pump - see Sect ion 9C-2. 

1 .1 .3  Loss of t r e a t e d  cooling water flow - see Sect ion 9 B - l .  
Low cooling water flow could be caused by mis-operation of 

t h r o t t l i n g  valves, or a plugged l i n e .  A t i m e  delay r e l ay  

w i l l  a l low the  pump t o  operate  f o r  1 5  minutes without water. 

1 . 1 . 4  E l e c t r i c a l  t rouble .  This could include acc iden ta l  pushing 

of the  s top  but ton or opening breaker D on switchgear 

Bus #4. 
and t raced  t o  i t s  source. 

Other e l e c t r i c a l  t rouble  should be inves t iga ted  

1 .1 .5  Coolant off-gas a c t i v i t y .  This would ind ica t e  a l eak  

the  f u e l  hea t  exchanger (or malfunction of the r ad ia t ion  

monitor) and automatical ly  would i n i t i a t e  an emergency 

d ra in .  

i n  

1 .1 .6  Thawing of FV-103. This could be caused by loss  of FV 

cooling a i r  supply, f a i l u r e  of HCV-glgA or HCV-919B i n  a i r  

l i n e s ,  or malfunction i n  the  FV con t ro l  c i r c u i t s ,  ECC 640-660. 

1 . 2  A l a r m  and con t ro l  ac t ion  

1 . 2 . 1  Any of these items will give an alarm. 
1.2.2 Loss of f u e l  pump w i l l  cause a rod scram i f  above 1 5  kw, 

take r eac to r  out  of run mode and automatic load  cont ro l .  

1 . 3  Operator Action 
While determining and cor rec t ing  the  cause of the pump f a i l u r e  

the  operator  should proceed as fol lows:  

1.3.1 Turn on Scanner A and scan a l l  po in ts  f o r  low temperature. 

Keep loop temperature balanced i n  preparat ion f o r  r e s t a r t i n g  

pump. This can be done with loop hea te r s .  Drain f u e l  sys- 

t e m  i f  temperatures ind ica te  sa l t  may f r eeze .  
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1.3.2 Following coolant system of f -gas  a c t i v i t y  which i n i t i a t e s  I 

an emergency f u e l  drain,  the  coolant  system should be 

drained a f t e r  f u e l  i s  below HX. 

- 2 LOSS OF COOLANT FUiP 

2 . 1  Causes of loss of coolant  pmp 

2.1.1 Low coolant  pump l e v e l .  

of bubbler helium f lov ,  bubbler s e l e c t o r  switch being o f f ,  

by low sa l t  temperature or coolant  sa l t  l eak .  

FV-204 and 206 would cause low l e v e l  and d ra in  system. 

This could be i n i t i a t e d  by f a i l u r e  of CCP #3 o r  valves  

HCV-906 or HCV-907, or malfunction of con t ro l  c i r c u i t s .  

This could be caused by lo s s  

Thawing of 

2.1.2 Low cooling water flow. This could be caused by m i s -  
operat ion of t h r o t t l i n g  valve o r  l o s s  of t r e a t e d  cool ing 

water, Sect ion 9B- l .  
2.1.3 E l e c t r i c a l  t rouble .  This includes acc iden ta l  pushing 

s top  but ton or opening breaker K on Switchgear Bus #3, 
r e a l  e l e c t r i c a l  t rouble  should be inves t iga t ed  and r e p a i r s  

made. 

Any 

2.2 A l a r m  and Control Action 

2.2.1 

2.2.2 

Any of these items w i l l  g ive an alarm. 

Loss of coolant  pump w i l l  s top  the  f u e l  pump, Sec t ion  
gC-l and cause a load scram and put l oad  con t ro l  on manual. 

2.3 Operator Action 

While determinlng and co r rec t ing  the  d i f f i c u l t y ,  the  opera tor  

should proceed a s  fol lows:  

2 .3 .1  S t a r t  and operate  Scanners A and B, D, E, F .  Adjust  
hea t e r s  on rue1 and coolant  system t o  keep loop temperatures 

balanced. 

2.3.2 I f  temperature ind ica t e s  sa l t  may f r eeze  i n  any por t ion  

of t he  system the  f u e l  and o r  coolant  system should be 

dra  ine  d . 

. 
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9 D  LOSS OF INSTRUMENT A I R  

The instrument a i r  system c o n s i s t s  of an operat lng Joy Compressor 

and a stand-by u n i t  which starts a u t m a t i c a l l y  on Low supply pressure.  

On l o s s  of both instrumefit a i r  compressors, t h e  ser-Jice a i r  cornpressor 

can be manually p u t  on stream. I f  it shcx ld  a l s o  f a i l ,  two banks of 

ni t rogen cyl inders  with a capaci ty  of 20 t o  30 minutes w i l l  supply gas 
t o  c r i t i c a l  pnearnatic Lnstrdner,ts. 

1 A I R  COMPRESSOR ELECTRLCAL DIPFIOJLTIES 

Eie e l e c t r i c a l  power f o r  AC No. I i s  from MCC-G3 (TVA o r  E 3 )  
and f o r  AC 80. 2 i s  from Bris HCC-Gh (TVA o r  064). The c o n t r o l  

power i s  normally f r o x  LP?2 (MC.4) b v t  i s  t r a n s f e r r e d  t o  MCC-G4 

(TVA or E-4) on l o s s  of MG4. 
con t ro l  power w i l l  s t o p  t h e  compressors. 

Loss of e i t h e r  primary power o r  

Operator a c t i o n  i n  case of various power l o s e s  i s  given below: 
Iriit. Date/Time 

1.1 After  momentary loss of pover, restart t h e  

desired a i r  compressor. 

1 . 2  I f  o ~ l y  E 4  i s  operating, s tart  AC go. 2 .  

1 . 3  If only E 3  i s  opexatj-sg, s ta r t  AC No. 1. 

MG4 must be operatilzg t a  supply con t ro l  

power. 

If MG4 i s  l o s t  t h e  a i r  compressor w i l l  s t op  

before  t h e  con t ro l  power i s  t r a n s f e r r e d  t o  

MCC-G4. Restart e i t h e r  a i r  compressor. 

1 . 4  

2 OTHER A I R  COMPRESSOR DIFFICULTIES 

2 . 1  I f  t h e  operat ing instrument a i r  compressor 
stops,  s tar t  t h e  o the r  one. 

2 . 2  I f  n e i t h e r  of t h e  instrument a i r  compressors 

w i l l  operate, s tar t  t h e  se rv ice  air  compressor 

and valve it i n .  

2.3  I f  .the pressure a t  t h e  campressors decreases 

below t h e  setpo?nt, the  compressors cannot 

be r e s t a r t e d  f r o n  t h e  con t ro l  room. Push 
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I n i t .  D- 
2.3 (continued) 

t h e  reset  Sut ton  on t h e  south w a l l  of t h e  

d i e s e l  hemp and then restart .  

If all t h r e e  conpressors are out of se rv ice  

emergency nltzogen w i l l  supply c r i t i c a l  i n s t r u -  

nents . 
2.4 .1  

2 .4  

Check t h a t  valves are s e t  properly 

t o  supply ni_';xgen t o  t h e  emergency a i r  

header. 

2 . 4 . 2  Sliange c y l i n d e r s  as required u n t i l  

r e a c t o r  has been drain&. 

3 EFFECTS OF LOSS OF INSTRUMEE AIR 

Loss of instrument a i r  w i l l  i n i t i a t e  a d ra in  

by c los ing  t h e  a i r  valves which keep FV's 104, 
105 and 106 f rozen  (FV 104 is deep frozen during 

normal operation. ) . 
operated valves  w i l l  go t o  t h e i r  f a i l  pos i t ion ,  

a l l  a i r  l i n e  block valves w i l l  close,  and t h e  
pneumatic instruments w i l l  not funct ion.  This 
w i l l  include weigh c e l l s ,  c e l l  sump l e v e l  i n d i -  
c a t o r s '  p ressure  c o n t r o l l e r  and some cooling 
water flow ind ica to r s .  The operator  should 
t ake  t h e  following s t eps  t o  assure  a d ra in  
before  sal t  f reezes .  

3.1 Scram t h e  rods. 

3 . 2  Switch to emergency dra in .  

3.3 Increase t h e  beak on FV 103, 204 and 

I n  add i t ion  t o  t h i s ,  air- 

206 i f  necessary. 

3 .4  I f  FV 103, 204, o r  206 do not thaw, t u r n  

of f  CCP No. 1, No. 2, and No. 3 .  

. 
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gE RADIATION INCREASES . . 
Due t o  t h e  hazardous nature  of radiat ion,  any r a d i a t i o n  increases  

should be given prompt and c a r e f u l  consideration, and i f  necessary, ac t ion  

taken t o  in su re  t h a t  no harm i s  incurred by personnel.  

procedure w i l l  at tempt t o  gulde t h e  operat ing personnel i n  case of high 

and/or increasing r a d i a t i o n  as ind ica t ed  on t h e  personnel monitors, pro- 

cess r a d i a t i o n  monitors, and s t ack  monitors. 

1 PERSONNEL MONITORS 

The following 

The handling of r a d i a t i o n  increases  i s  described i n  t h e  Safety 

Procedures and Emergency Plans ( P a r t  I X  of Design and Operations 

Report). Tlie general  philosophy t o  be followed i s  given below. 
I n i t .  Date/Time 

1.1 The person discovering a high and/or increasing 

r a d i a t i o s  f i e l d  should: 

1.1.1 Evacuate p e r s m n e l  from t h e  immediate 

. 

area. 

1.1.2 Take any l o c a l  a c t i o n  which would 
a l l e v i a t e  t h e  hazard. 

1 .1 .3  Notify t h e  con t ro l  room as rap id ly  as 

poss ib l e .  

The con t ro l  room operator  upon receiving n o t i -  

f i c a t i o n  of high and/or increasing r a d i a t i o n  

should : 

1 . 2 . 1  Notify t h e  s h i f t  supervisor  and o the r  

members of t h e  l o c a l  emergency squad. 

1 . 2 . 2  Maintain con t ro l  of t h e  reactor ,  making 

1.2 

changes i n  operat ion as required by t h e  

s i t u a t i o n .  

1 . 2 . 3  Take any o the r  a c t i o n  necessary t o  

in su re  personnel s a f e t y  (such as ac tua t ing  

t h e  evacuation alarm). 

1 . 3  The s h i f t  supervisor  should: 

1 .3 .1  Direct  t h e  e f f o r t s  of a l l  operat ing 

< -  

a 
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1.3 .1  (continued) 

personnel t o  determine t h e  source of 

a c t i v i t y ,  prevent t h e  spread of con- 

I n i t .  Date/Time 

tamination and/or reduce t h e  i n t e n s i t y  

o r  area of t h e  r a d i a t i o n  zone. 

1.3.2 S e t  up contamination and r a d i a t i o n  

zones immediately. If en t ry  i s  necessary, 

a change area should be e s t ab l i shed  with 

c l e a r  i n s t r u c t i o n s  posted descr ibing i n  
detai l  what percaut ions are necessary, 

where t h e  contamination zone ends and t h e  

c l ean  area begins.  

1.3.3 Direct  t h e  cleanup operat ions.  

2 PROCESS RADIATION DETECTORS 

2.1 mi-827 (Treated Water) (2 out  of 3 monitors 

causes c o n t r o l  ac t ion .  ) 
A r a p i d  l a r g e  inc rease  i n  treated water 

a c t i v i t y  would probably be caused by a major 
component f a i l u r e  i n - c e l l .  

water a c t i v i t y  increase,  t h e  operator  should 
proceed as follows: 
2 . 1 . 1  Evacuate non-operating personnel from 

I n  case of treated 

t h e  water room. Use t h e  P .  A. System. 
2 .1 .2  T r y  r e s e t t i n g  t h e  instruments.  This 

would c o r r e c t  t h e  problem i f  it were 

caused by an instrument power surge.  

poss ib l e  have instrument mechanic check 

t h e  instrument.  

If 

NOTE: Electrometers w i l l  not i n d i c a t e  above t h e  alarm 

se t  po in t .  Therefore, t o  determine t h e  a c t u a l  r a d i a t i o n  

l e v e l ,  change t o  a l e s s  s e n s i t i v e  s c a l e  and push t h e  

reset  but ton.  

. . 

. 

. 
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I n i t .  Date/Time 
2 .1 .3  Check o the r  process r a d i a t i o n  monitors. 

I n  case of a major i n - c e l l  release, EM-565 
( c e l l  offgas ) should respond. 
monitors (cams and monitrons) may a l s o  

show increases .  Check the  FP l e v e l .  A 

system l e a k  might be seen here.  

Personnel 

2 . 1 . 4  I f  o the r  ra*atioc monitors show s i g -  

n i f i c a n t  ixx-eases, see t h e  s e c t i o n  of 

t h i s  procedwe which dea l s  with t h e  

mocitor of in te res t .  - 
2.1.5 After  t hese  preliminary a c t i o n s  are 

taken, refer t o  Procedure 9B, Step 1.5, 
which gives  operator  a c t i o n  for a rad ia -  

t i o n  block of water t o  i n - c e l l  components. - - 
2.2 RM-565 (Cell  Air) (1 out  of 2 monitors causes 

con t ro l  act ion.  ) 
Any l a r g e  changes i n  r a d i a t i o n  i n  t h e  c e l l  

could be r e f l e c t e d  by small changes i n  t h e  c e l l  

offgas a c t i v i t y .  

should only produce s l i g h t  changes i n  c e l l  a i r  

act ivi ty . )  

(Note t h a t  changes i n  power 

Any fast  o r  l a r g e  inc reases  of a c t i v i t y  

(>20 mr/hr) i n  t h e  offgas may be a s i g n  of 

s e r ious  component f a i l u r e .  
proceed as follows: 

2.2.1 

The operator  should 

I n i t i a t e  an emergency d r a i n  i f  t h e  con- 
t r o l  c i r c u i t s  have fa i led  t o  do t h i s .  

2.2.2 Actuate t h e  evacuation horn t o  remove 

- non-operating personnel from t h e  area. 

2 .2 .3  If poss ib l e  have an instrument mechanic 

check t h e  instrument.  

2 . 2 . 4  If t h e  ins-Lriment i s  a t  faul-b and can 

be corrected quickly, try t o  reset  t h e  
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2 . 2 . 4  ( c o n t i x e d )  

alarms and s%op t h e  dra in .  I f  it i s  
tr?nlji radiat ion,  allow t h e  systeln to 

drain,  
2.2.5 Take an:r s'ieps poss ib le  t o  reduce 

t h e  leakage such as reducing the pres-  

sure  on vari0u.s components or stopping 

t h e  f u e l  pump. 

2.2.6 Take da ta  which might be used i n  

determining t h e  loca t ion  of t h e  leak 

such as leve ls ,  weights, e f f e c t s  of 

pressure  changes, e t c .  

2.2.7 When t h e  system ind ica t e s  t h a t  it 
has drained, switch t h e  f r eeze  valves  

t o  f reeze .  

po in t  w i l l  have t o  be  determined a t  
t h e  t i m e  and w i l l  depend upon t h e  

Any ac t ion  beyond t h i s  

9 / 2 1976 i; 
I n i  t . Date /Time 

s i t u a t i o n .  - 
2 .3  m-528 (Coolant System Offgas) (1 out  of 2 

causes con t ro l  ac t ion . )  
S ign i f i can t  increases  i n  coolant  offgas  

a c t i v i t y  (>20 mr/hr) would probably be 

caused by a l eak  i n  t h e  primary hea t  exchanger. 
Act iv i ty  ir, t h e  coolant  offgas  should automat- 
i c a l l y  give an emergency d ra in  and s top  t h e  

f u e l  pump. 

Upon n o t i f i c a t i o n  of coolant  offgas  a c t i v -  

i t y ,  t h e  operator  should proceed as fol lows:  

2 . 3 . 1  Check t h a t  an "emergency f u e l  dra in"  

has been f n i t i a t e d  and t h e  f u e l  pump 

stopped. If not, -the operator should 

i n s t i g a t e  these  ac t ions .  

2.3.2 Drain t h e  coolant system after t h e  

. 
* '  

. 
f u e l  system has drained.  - 

. 
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I n i t .  Date/Time 

3.3 Further  ac t ion  w i l l  be determined a t  

t h e  time of t h e  inc ident .  The next 

ac t ions  would probably be colzcerned with 

checking t h e  hea t  exchanger f o r  a leak .  

A method which n igh t  be used f o r  t h i s  

would be t o  pressur ize  t h e  coolant sys-  

tems and watch f o r  pressure  buildup i n  

t h e  f u e l  system. 

2.4 EM-500 (Main E-Ieliurr, Supply) (Alarms Only) 
Act fv i ty  iu? t h e  l i n e  a t  EM-500 would i n d i -  

c a t e  a f a i l u r e  i n  t ne  containment system. 

may necess i t a t e  shu t t ing  down t h e  helium sys- 

t e m  which i n  t u r n  destroys t h e  r e l i a b i l i t y  of 

l e v e l  i nd ica t ion  i n  bot5 the pump bowls and 

t h e  overflow tank. Since t h e  overflow tank 

l e v e l  i s  considered safety,  l o s s  of it requi res  

a r eac to r  shxtdown. 

This 

I n  case of high and/or increas ing  a c t i v -  

i t y  a t  RM-500, t h e  operator should: 

2 . 4 . 1  Make a has ty  check t o  determine i f  

t h e  ind ica t ion  i s  rea l .  

r ad ia t ion  de tec to r  and measure t h e  a c t i v -  
i t y  a t  t h e  l i ne ,  and have an instrument 
mechanic check t h e  instruments.  

Take a por tab le  

2.4.2 Any a c t u a l  a c t i v i t y  i n  t h e  l i n e  would 
probably be caused by high pressure i n  
t h e  system involved or low supply pres -  

su re .  I f  poss ib le  ad jus t  pressures,  

purge out  t h e  l i n e s  and valve of f  t h e  

system o r  component involved. 

2.4.3 I f  source of a c t i v i t y  cannot be 

loca ted  and i so la ted ,  consider tak ing  

t h e  r eac to r  s u b c r i t i c a l  and stopping 

t h e  f u e l  and coolant pumps. . 
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I n i t .  Date/Time 
2.4.4 If it i s  necessary t top t h e  helium 

flow t o  t h e  FP bubblers, a r e l i a b l e  l e v e l  

i nd ica t ion  i n  t h e  pump bowls and overflow 

tank  w i l l  be l o s t .  This necess i t a t e s  

dra in ing  both t h e  f u e l  and coolant systems. 

Continue e f f o r t s  t o  determine which l i n e  2.4.5 
allowed t h e  backf 1 o w of a c t i v i t y .  

2 . 5  RM-596 (Yelium SuFply To 3" Bubblers) (1 out 

of 2 rcion:tors causes con t ro l  a c t i o n . )  

Act iv i ty  i n  t h e  l i n e  a t  RM-596 ind ica t e s  
a breakdown i n  containment. 

l e v e l  a t  RM-596 automatical ly  c loses  t h e  

block valves i n  t h e  bubbler l i n e s .  This 
destroys t h e  r e l i a b i l i t y  of t h e  f u e l  sa l t  
l e v e l  i nd ica to r s  i n  'both t h e  pump bowl and 

t h e  overflow tank. 

i s  considered p a r t  of t h e  safety system, 

and l o s s  of t h i s  necess i t a t e s  a shutdown. 

High r ad ia t ion  

The overflow tank l e v e l  

Upon receiving high r a d i a t i o n  ind ica t ion  

on RM-596, t h e  operator  should proceed as 
follows : 

2.5.1 Quickly attempt t o  determine i f  t h e  

a c t i v i t y  i s  real. 

r a d i a t i o n  instrumens measure t h e  
a c t i v i t y  of t h e  l i n e s  next t o  t h e  

process monitor, and have an  instrument 

mechanic check t h e  instruments.  

Using a por t ab le  

2.5.2 If t h e  a c t i v i t y  i s  real, take  t h e  

r eac to r  s u b c r i t i c a l  and s top  t h e  f u e l  

pump. Adjust p ressures  t o  prevent  

f u r t h e r  bac-~up of a c t i v i t y .  

2.5.3 Switch the  f u e l  pump bubbler switch 

t o  "off"  pos i t i on .  

. 

. 
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I n i t .  Date/Time 
2.5.4 Close a l l  of t h e  f u e l  system bubbler 

A and B valves.  

2.5.5 Since it would be necessary t o  v i o l a t e  

containment t o  replace o r  r e p a i r  t h e  

check valves i n  t h e  bubbler l i n e s  w i t h  

s a l t  i n  t h e  pump bowl, proceed with a 
normal d r a i n  of t h e  f u e l  system. 

Upon completion of t h e  drain,  f- I eeze 2.5.6 
t h e  f reeze valves .  

2.6 RM-OT-1 and Rdl-OT-2 (Lube O i l  Tanks) (Alarms 

Ac t iv i ty  i n  (8-1 may increase as the 

approach t o  f u l l  power i s  made. This would 
probably be due t o  f i s s i o n  product d i f f u s i o n  

across  t h e  pump seals i n t o  t h e  o i l  stream. 
Th i s  i nc rease  i n  r a d i a t i o n  should be s m a l l  

unless  t h e  pimp seals start leaking exces- 

s i v e l y .  I n  case of high and/or i nc reas ing  
r a d i a t i o n  a t  e i t h e r  or both of t h e  lube o i l  

packages, t h e  operator  should proceed as 
follows : 

2.6.1 Check with a po r t ab le  r a d i a t i o n  

instrument t o  v e r i f y  the i nd ica t ions  

received on t h e  monitors. 

2.6.2 Check t h e  l e v e l  of t h e  oil catch 

tank which i s  a t t ached  t o  t h e  system 
of  i n t e r e s t .  

enough t o  allow rap id  r a d i a t i o n  i n -  

creases i n  t h e  o i l  tank may cause an  

inc rease  of o i l  l e v e l  i n  t h e  o i l  

ca t ch  tank. 

A seal  leaking badly 

2.6.3 If t h e  o i l  catch-tank l e v e l  i s  
increasing, refer  t o  Procedure gH. 

. 
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I n i t .  Date/Time 
2.6.4 Check t h a t  t he  main helium flow t o  t h e  

pump i:i question ( l i n e  512 o r  516) i s  s e t  

a-b t h e  value gi-Jen i g  t h e  bui ld ing  log .  

The bulk of t h e  gas flowing through these 
l i n e s  f lows  down the  p m p  s h a f t s  and should 

help prevent f i s s i o n  product gasses from 

reaching the  o i l  seals. 
2.6.5 I f  it i s  v e r i f i e d  t h a t  t h e  r a d i a t i o n  

ind ica ted  i s  r e a l  and reading a'bove l i m i t s  
a t  t h e  tank, take  the r e a c t o r  s u b c r i t i c a l  

and s top  Vie sal t  pump. 

2.6.6 If RM-557 increases  c l o s e  valves i n  

t h e  offgas l i n e s  from t h e  o i l  system t o  

prevent automatic c los ing  of RCV-557. 
2.6.7 If t he re  i s  a n  abnormal increase  i n  

t h e  OCT leve l ,  proceed as described i n  

9H. 
reducing the  s h i e l d  o i l  flow r a t e  t o  

minimize suc t ion  from t h e  s h i e l d  o i l  

Consideration should be given t o  

o u t l e t  j e t .  
2.6.8 If  the re  i s  no abnormal o i l  leakage 

as indica ted  by OCT l eve l ,  continue o i l  
flow t o  t h e  pump bearings.  

2.6.9 To prevent over heat ing of t h e  f u e l  

pump, keep an o i l  flow t o  t h e  s h i e l d  
plug u n t i l  t h e  r e a c t o r  i s  drained o r  

u n t i l  t h e  anourh of a c t i v i t y  i n  t h e  

o i l  system endangers personnel.  

2.7 RM-557 - (Main Offgas To Stack F i l t e r s )  

The th ree  most l i k e l y  methods by which 

a c t i v i t y  might reach RM-557 are;  a break- 

through i n  the  charcoal beds, a f u e l  pump 

s e a l  f a i l u r e ,  or a heat  exchanger f a i l u r e  

. 
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I n i t .  I)ate/Time 
allowing f u e l  salt t o  g e t  i n t o  t h e  coolant 

sa l t  system. 

If high and/or increasing r ad ia t ion  i s  
noted on RIA-557A or RIA-5573, t h e  operator  

should proceed as follows : 

2.7.1 Check with a por tab le  r ad ia t ion  i n s t r u -  

ment, t o  determine i f  t h e  ac5 iv l ty  indica-  

t i o n  i s  real. aave an  Instrumeat mechanic 
check t h e  instruments.  

2.7.2 If t h e  a c t i v i t y  increases  above l i m i t s ,  

check t h a t  5ke cont ro l  c i r c u i t s  c lose  
HCV-557, PCV-513-AZ7 and PCV-510-AZ. If 
t h e  con t ro l  c i r c u i t s  fa i l ,  c lose  these  

manually. -- 
2.7.3 Check RM-528A and B. I f  t hese  are 

reading high, consul t  Sect ion gE 2.3 
of t h i s  procedure, 

2.7.4 Check RM-OT-1 and RM-OT-2. If these  

are reading high, consul t  Sect ion gE 
2.6 of t h i s  procedure. 

2.7.5 T r y  t o  determine t h e  source of t h e  
a c t i v i t y .  Use a por tab le  r ad ia t ion  
ind ica to r  and check t h e  following 
l i n e s  individualLy. 

562 - from a u x i l l a r y  charcoal bed 

557 - from main charcoal beds 
560 - from o i l  system and coolant 

system. 

2.7.6 Close t h e  hand valve i n  t h e  l i n e  which 

shows a c t i v i t y .  Then t r y  t o  reset RM-557A 
and 13. If these  w i l l  reset, operations 

usirig the o ther  l i n e s  may continue. How- 

ever, i f  t h e  a c t i v i t y  i s  from t h e  coolant 

. 
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I n i t .  Dat e/Time 
2.7.6 (continued) 

system o r  t h e  main charcoal beds, opera- 

t i o n  w i l l  continue only long enough t o  
shut  down. 

2.7.7 I f  t h e  ac”,vity i s  from t h e  main char-  

coa l  beds and/or i f  HCV-557 w i l l  not re- 

open, take  the  r eac to r  s u b c r i t i c a l  and 
consider  stopping t h e  f u e l  pump. 

necessary s top  t h e  helium flow t o  t h e  

pump. 
t i o n  u n t i l  pressure starts bui ld ing  up 

i n  t h e  charcoal beds. 

I f  

The bubblers may remain i n  opera- 

2.7.8 I f  r e p a i r s  a r e  needed or an excessive 

amount of t i m e  i s  involved before  t h e  

s i t u a t i o n  can be corrected,  it may be 

des i r ab le  t o  d ra in  t h e  system. 

3 HIGH STACK ACTIVITY 

It i s  conceivable t h a t  highly rad ioac t ive  contaminants could 

be expel led t o  t h e  s tack,  then  on t o  t h e  atmosphere. This i s  a 
p a r t i c u l a r l y  hazardous s i t u a t i o n  because t h e  e n t i r e  surrounding 
a r e a  could be involved. 

Instrumentat ion i s  provided on t h e  offgas  s t ack  f o r  de t ec t ing  
A charcoal t r a p  i s  also provided 

These de t ec to r s  a r e  a l l  of  t h e  

beta ,  gamma, and alpha a c t i v i t y .  
t o  a i d  i n  t h e  de t ec t ion  of iod ine .  

type which c o l l e c t  contaminants on f i l t e r  paper o r  i n  t h e  charcoal;  

therefore ,  they  may cont inua l ly  show a s l i g h t  increase  i n  a c t i v i t y .  
It i s  fast  and/or l a r g e  increases  i n  t h e  de t ec to r  readings which 

should warn the  operator  of t roub le .  

The s t ack  monitors are s e t  t o  alarm upon rece iv ing  an  increase  

of 20% on the  be ta -gama de tec tor ,  30% on t h e  alpha de tec tor ,  and 

80% on t h e  iod ine  de t ec to r .  

with f u l l  s c a l e  normally beir,g 250 count/min. 

changed t o  meet t h e  operat ing condi t ions;  however, when t h e  s c a l e  

These are percentages of f u l l  s c a l e  

The s c a l e  may be 

. 

. 
c 
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needs t o  be changed, no t i fy  t h e  s t ack  monitoring group before  making 

t h e  switch except i n  emergency cases .  

Laboratory F a c i l i t i e s  Department may request  MSRE personnel t o  

change ranges. If t h e  s h i f t  supervisor  agrees, t hese  requests  

should be complied with. 

Under unusual condi t ions t h e  

The percentages of increase l i s t e d  previousiy midst be wi th in  

a 15 minute per iod before t h e  Laboratory F a c i l i t i e s  Departrnent w i l l  

n o t i f y  t h e  operator  of abnormal release. If t h i s  i nc rease  p e r s i s t s  

f o r  another 20 minu%es, t h e  labora tory  s h i f t  supervisor  w i l l  be  

no t i f i ed ,  and he may request  a r e a c t o r  shutdown. H i s  r eques t s  

must be followed t o  in su re  t h e  s a f e t y  cf t h e  e n t i r e  ORNL Area. 

The t apes  of tliese de tec to r s  are advanced every 8 hours.  

The percentage of i nc rease  l i s t e d  previously (20% f o r  Beta-gamma, 

30% f o r  alpha, 80% f o r  i od ine )  wi th in  t h i s  t i m e  per iod w i l l  cause 

t h e  r e spec t ive  module t o  go i n t o  alarm condition. 

slow inc rease  over an 8-hour per iod would not be considered hazard- 

ous, each s t a c k  a c t i v i t y  alarm must be inves t iga t ed  promptly. 

Even though a 

It seems l o g i c a l  t o  expect t h a t  s t a c k  increases  w i l l  be  e i t h e r  

very r a p i d  or very slow. 

a t o r  f o r  t h e s e  cases.  Any intermediate increases  should be 

handled i n  such a way as t o  in su re  personnel s a f e t y .  

supervisor  should assess t3e s i t u a t i o n  and made decis ions concern- 

i ng  operations with t h i s  i n  mind. 

The following s t e p s  are t o  a id  t h e  oper- 

The s h i f t  

I n i t .  D a t e / T i m e  

3 .1  High Stack Act iv i ty  Check L i s t  

Upon receiving a s t a c k  a c t i v i t y  alarm 
or n o t i f i c a t i o n  of high s t a c k  a c t i v i t y ,  t h e  

operator  should check t h e  c h a r t  of t h e  i n s t r u -  
ment giving t h e  high a c t i v i t y  ind ica t ion .  

Verify the reading by contact ing t h e  s t a c k  

monitoring group. Phone No. 3-6234. If t h e  

a c t i v i t y  i s  inc reas ing  r ap id ly  ( g r e a t e r  than 

alarm se t  p o i n t  i n  15 migutes) with no s igns  

of l e v e l i n g  of f ,  assume t h a t  hazardous quan- 

t i t i e s  of a c t i v i t y  are being released, and 



I n i t .  Date/Time c 

proceed as follows: 

3 .1 .1  Take t h e  r eac to r  s u b c r i t i c a l .  

3 .1 .2  Report t h e  inc iden t  t o  t h e  Ehergency 

Control Center (Phone No. 3-6358). 
3.1.3 Ask t h e  Ehergency Control Center t o  

send Health Physics Surveyors i f  su r -  

veyors are not a l ready on hand. 

3.1.4 Announce t h e  emergemy over t h e  P. A. 

and reques t  a l l  personnel (except those  

involved ir, combating t h e  emergency) t o  

assemble a t  t h e  northwest corner of t h e  

7503 bui ld ing  basement (840-f t  l e v e l ) ,  

i f  t h i s  ac t ion  appears necessary.  

3.1.5 Dispatch two h e r g e n c y  Squad Members 

equipped with assault masks and po r t ab le  

r a d i a t i o n  meters t o  check outs ide  t h e  

bui ld ing  and a s ses s  t h e  nature  and ex ten t  

of t h e  hazard. 

upon t h e  assessment of t h e  hazard. 

Further  a c t i o n  depends 

3.1.6 I n  case t h e  a c t i v i t y  i s  increas ing  

slowly (g rea t e r  than  t h e  s e t  po in t  i n  

4 hours) ,  t h e  operator  should proceed 
as f o l l o w s  : 

3.1.6.1 Ask t h e  s t ack  monitoring group 
t o  advance t h e  t ape .  
reduce t h e  c h a r t  t o  background. 

Keep a c a r e f u l  watch on t h e  

This should 

3.1.6.2 
instrument for f u r t h e r  i nc reases .  

. 

. 

. 
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9F CONTROL ROD DRIVE DIFFICULTY . 

. 

Due t o  the  dependence placed on con t ro l  rod r e l i a b i l i t y ,  any anoma- 

lous  con t ro l  rod behavior must 5e considered very ser ious  i n  na ture .  If 

any i r r e g u l a r i t y  i n  ccn t ro l  rod behavior i s  noted, the  r eac to r  should be 

taken s u b c r i t i c a l  by i g s e r t i n g  a l l  rods and the  cause of the  malfunction 

should be cor rec ted  i f  poss ib le .  If repa i r s  can not  be made a r eac to r  

d ra in  may be necessary. 

Suggested cor rec t ive  actioris t o  be taken under various circumstances 

a r e  given below: 

I n i t .  Date /Time 

1 INABILITY TO WITHDRAW ROD(s )  

1.1 If a con t ro l  rod w i l l  no t  withdraw, check 

the  jumper board. If con t ro l  a c t i o n  i s  

inh ib i t i ng  the  withdrawal, change the  opera- 

t i n g  condi t ions t o  s a t i s f y  the  in t e r locks .  

1 . 2  If con t ro l  a c t i o n  i s  not  preventing the  rods 

from withdrawing, i n s e r t  a l l  rods t o  t h e i r  

lower l i m i t .  If necessary, scram the  rods.  

1 . 3  If any rod  f a i l s  t o  i n s e r t  t o  lower l i m i t ,  
consider draining the  f u e l  system. 

1 . 4  If a l l  rods drop t o  lower l i m i t ,  determine 

the  cause of the  d i f f i c u l t y  and take neces- 

s a r y  a c t i o n  t o  co r rec t  i t .  
2 INABILITY TO INSERT ROD(S) 

2 .1  If a con t ro l  rod does no t  i n s e r t  upon re- 
quest, when no t  a l ready  on lower l i m i t ,  

scram the  rods. Fa i lu re  of a con t ro l  rod t o  
i n s e r t  i s  a p o t e n t i a l l y  dangerous s i t u a t i o n .  

2.2 After scramming the  rods check t h a t  a l l  rods 
If a l l  d i d  not, dropped t o  the  lower l i m i t .  

consider  draining the  f u e l  system. 

1 
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I n i t .  

2.3 I f  a l l  rods drop t o  lower l i m i t ,  determine 
the  cause of the  d i f f i c u l t y  and take necessary 

ac t ion  t o  co r rec t  it. 

3 SERVO DIFFICULTY 
3.1 I f  the servo were t o  s tar t  o s c i l l a t i n g  

excessively,  f a i l  t o  withdraw or i n s e r t ,  or 

i n  any o the r  magner become e r r a t i c  or un- 

r e l i a b l e  i n  behavior, the  operator  should 

switch t o  manual con t ro l .  

Determine the  cause of the  d i f f i c u l t y  and 

c o r r e c t  it. 
3.2 

CAUTION: E r r a t i c  servo behavior could poss ib ly  be 

caused by some anomalous nuclear  behavior s o  the  

operator  should be e spec ia l ly  watchful f o r  

excurs ions,  e t c  . 
4 UNCONTROLLED ROD AC'TIOM 

4 . 1  Control rod withdrawal or i n s e r t i o n  due t o  
an unknown reason may ind ica t e  t rouble  i n  the  

c i r c u i t r y .  I n s e r t  the  rods immediately. 

4.2 Correct  t he  t rouble  i f  poss ib le  and t e s t  
the  rods one a t  a time t o  regain confidence 

i n  them. 

Consider draining the  r eac to r  i f  unable 

t o  c o r r e c t  t he  d i f f i c u l t y .  
4.3 

9 ~ -  2 
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Date /Time . 
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9G LOSS OF COMPUTER 

One normally-operating component which i s  operated i n  conjunction 

with t h e  r eac to r  i s  t h e  "on-line" corrputer, a Bunker-Ram0 340. 
operation, t h e  computer w i l l  l o g  systeln data, scan se l ec t ed  va r i ab le s  
t o  see t h a t  they remain within l i m i t s ,  and perform rout ine  ca l cu la t ions  

such as hea t  balances.  

l i n e "  about 99% of t h e  t i m e .  
i n  operatiox, p a r t  of i t s  du t i e s  must be per fomed manually. 

two hours of maintenance scheduled f o r  t h e  computer every two weeks. 
This i s  not considered abnormal, and with tlne exception of being espe- 

c i a l l y  a le r t  f o r  abnorna l i t i es ,  t b e  operator  w i l l  not  normally have any 

added du t i e s  a t  this time. 

When i n  

It i s  estimated t h a t  t h e  computer w i l l  be "on 

During t h e  t ine when t h e  computer i s  not 
There are 

I n i t .  Date/Time 

1 CHECK LIST WHEN COMPUTER IS ABNORMALLY SHUT DOWN 

It i s  e spec ia l ly  important t o  make l o g  e n t r i e s  

as thorough and exact  as poss ib l e  s ince  some in fo r -  

mation normally on t h e  logger  w i l l  not be ava i l ab le .  

1.1 

1.2 

1 . 3  

S t a r t  t ak ing  t h e  abnormal control-room log  

_cI 
( EA-ZB) . 
S t a r t  using t h e  addendum t o  the  check l i s t s  
1 2 B  1.1 ( s h i f t  superv isor ' s  check l i s t )  as 
w e l l  as t h e  regular  check l i s t s .  
addendum includes such th ings  as ca l cu la t ing  

hea t  balances and r e a c t i v i t y  balances.  

I f  t h e  an t i c ipa t ed  shutdown of t h e  computer 
i s  t o  be longer  than  2 days, t r a n s f e r  t h e  

following thermocouples t o  t h e  s p e c i a l  
recorders  so  they may be watched c lose ly .  

F in ish  f i l l i n g  out  t h e  following table. 

For s h o r t  per iods when t h e  computer i s  

shu t  down, these  w i l l  be recorded pe r iod ica l ly  

on t h e  bui ld ing  log .  

by momentarily plugging each i n t o  T 13200 

o r  a por tab le  readout instrument.  

This 

These w i l l  be read out 

! 
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gH LUBE OIL SYSTEM DIFFICULTIES 

Due t o  t h e  importance of t h e  lube o i l  supply t o  t h e  pumps, consider- 

ab le  redundancy has been b u i l t  i n t o  t h e  system. 

ac t ion  for some of t h e  d i f f i c u l t i e s  which could be encountered are given 

below : 

1 

Suggested co r rec t ive  

COOLANT SALT PUMP LUBE SYSTEM FAILURE 
The operator  should connect t h e  f u e l  pump,lube o i l  system t o  

t h e  coolant sa l t  pump as follows: 
I n i t .  Date/Time 

(Service Tunnel) 

1.1 Record LI-CTl7A2 L I  -0TZ -A2 
1 . 2  Lower s e t  poin ts  on LI-OTl-A3 - 20%. 
1.3 Close V-753A (downstream of f i l t e r ) .  
1 . 4  Open b rea the r  interconnect ion v-601. 

1 . 5  Close brea the r  valve V-591. 
1 .6  Close o i l  r e t u r n  V-756. 
1 . 7  Open r e t u r n  interconnect ion V - 7 l Z A .  

1.8 Open supply interconnect ion V-762~ .  
1.9 Adjust flows p e r  walking log.  

1.10 

1.11 

F1 

F1 

F1 

F1 

Record 

Adjust 

703 

704 

753 
754 

L I  -0T2 -A2 - L I  - 0T1 -A2 

l e v e l  s e tpo in t s  per  walking l o g  

LI-OTl-A3 red  (alarm) 
purple  (operates  valve)  

LI-OTZ-A3 r ed  (alarm) 

purple  (operates  valve)  

1 . 1 2  Check o i l  l e v e l s  f requent ly  f o r  leakage from 

one system t o  t h e  other .  Check oil and 

cooling water temperatures t o  maintain o i l  

supply temperature < ~ ~ o O F .  
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2 FUEL SALT PUMP LUBE SYSTEN FAILUm 

The operator  should connect t h e  coolant  lube o i l  system t o  t h e  

f u e l  sa l t  pump as follows: 

I n i t .  Date/Time 
(Service Tunnel) 

L I  - OT2 -A2 2 . 1  Record LI-OT1-A2 - 
2.2 

2.3 
2 . 4  Open b rea the r  inter-connect ion v-601. 

2 . 5  Close b rea the r  valve V-590. 

2.6 

2.7 Open r e t u r n  inter-connect ion V-7l2A.  

2 . 8  Open supply inter-connect ion V-762~ .  
2 .9  

Lower se tpo in t s  on LI-OT2-A3 - 20%. 

Close V-703A (downstream of f i l t e r ) .  

Close o i l  r e t u r n  valve v-706. 

Adjust flows pe r  walking log .  

FI-703 _I_ 

FI  -704 - 
FI-753 

FI-754 
2.10 Record LI-OT1-A2 - L I  -OT2 -A2 - 
2.11 Adjust l e v e l  s e tpo in t s  pe r  walking log.” 

LI-OTl-A3 r ed  (alarm) 

purple  (operates  valve)  

LI-OT2-A3 red  (alarm) 

purple  (operates  va lve)  
2 . 1 2  Check o i l  l e v e l s  f requent ly  for leakage from 

one system t o  t h e  o ther .  

water temperatures t o  maintain o i l  supply t e m -  
pe ra tu re  d 5 O  F. 

Check o i l  and cooling 

0 

3 TOTAL OIL SYSTEN FAILURE 

I n  event of l o s s  of a l l  lube and coolant  o i l  

flow a t  both oil packages, i n i t i a t e  emergency d ra in  

of f u e l  and coolant  salts .  Turn o f f  hea t e r s  CP-1, 
CP-2, Fp-1, FP-2 immediately a f t e r  sa l t  d ra ins  from 

pump bowls .  

. 

. 

. 
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4 EXCESS OIL SEAL LEAKAGE 

4.1 Normal o i l  seal leakage i s  0 t o  40 cc/day; 

however, a l a r g e r  seal leakage can be t o l e r -  

a ted.  I f  t h e  o i l  leakage across  t h e  seal 

exceeds LOO cc/day, no t i fy  t h e  operat ions 

chief  and prepare f o r  a normal r eac to r  shut-  

9H-3 
9 h / 6  5 

I n i t .  Date/Time 

down p e r  procedure 10A. 

Should a gross  l e a k  develop (>lo00 cc/hr),  

d ra in  r eac to r  pe r  Procedure 10B ( spec ia l  

shutdown). 

NOTE: Assuming t h a t  t h e  syphon pot  i s  f u l l  and t h e  lower 

sec t ion  of t h e  OCT i s  1/2 f u l l ,  a l eak  rate of 1000 cc/hr 

allows N 2 s h i f t s  f o r  f u e l  d ra in  r e f i l l  with f l u s h  sal t  

and d ra in  before  OCT's i s  f u l l .  

In addi t ion,  t h e  operator  should do t h e  following: 

4.2 

. 4 . 2 . 1  Reduce pressure d i f f e r e n t i a l  between 

o i l  supply tank and s a l t  system t o  zero 

p s i .  

4 .2 .2  Reduce bear ing o i l  flow (FI-703, 753) 
t o  - 1 gpm. 

4.2.3 Turn off  f u e l  or  coolant pump hea te r s  

when pump bowl i s  empty. 

4 .2 .4  Turn off o i l  flow t o  pump bearings 

when thermocouples a t  bottom and side 

of pump bowl drop below 400°F o r  when 

OCT i nd ica t e s  f u l l ,  whichever occurs 

first . 
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91 SALT I N  OVERFLOW TANK 
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Fuel salt  can e n t e r  t h e  OFT by o v e r f i l l i n g  t h e  pump bowl, by splash-  

i ng  during pump operat ion and by a volume expansion due t o  a temperature 

excursion. 

l e v e l  alarm po in t  i s  reached, t h e  s a l t  must be emptied from t h e  OFT. 

If t h e  r eac to r  i s  a t  power, it must f i rs t  be reduced t o  zero by t h e  

procedure i n  Sect ion 1OA of t h e  Operating Procedures. 

l i n e  w i l l  then be closed and the  bubbler gas w i l l  bu i ld  up pressure  and 

fo rce  t h e  sal t  t o  t h e  puqp bowl. If t h e  Fp s tops  when t h e  gas pressure  

i n  t h e  OFT i s  released through t h e  overflow l i n e  i n t o  t h e  pump bowl, 

t h e  pump should be r e s t a r t n d .  

menever  t h e  10% l e v e l  alarm poi& of t he  OFT or t h e  FF low 

The OFT off-gas 

I n i t .  Date/Time 

1 DETAILED PROCEWRE FOR EMPTYIrJG THE OFT 

1.1 

4 

Reduce t h e  r eac to r  power l e v e l  t o  zero b y .  
Procedure 10A. Do not s top  t h e  FF. filly 

i n s e r t  a l l  t h r e e  cont ro l  rods. After-heat 

generat ion w i l l  continue t o  hea t  t h e  f u e l  

sa l t ;  therefore ,  t h e  r eac to r  o u t l e t  temper- 

a t u r e  must be observed and the  coolant system 

operated i n  such a manner as t o  prevent 

overheating. Raising t h e  o u t l e t  r a d i a t o r  

door should be s u f f i c i e n t  t o  remove t h i s  
heat .  I f  not, raise t h e  i n l e t  door as 
required a f t e r  t h e  o u t l e t  door i s  f u l l  open. 

-- 

Observe t h e  r e a c t o r  and r a d i a t o r  o u t l e t  

temperatures repeatedly and make t h e  neces- 

sa ry  changes i n  operating condi t ions t o  

prevent overheating or overcooling e i t h e r  

sys t e m .  

1 . 2  Transmitter Room Record 

LI-593 LI-599 
LI-596 LI-600 

. 



1.3 Control Room Record 

LR-593 Switch 36 Pos i t ion  2 

LR-593 Switch 36 Pos i t ion  3 
1.4 I n s t a l l  t h e  jumper tube i n  a i r  l i n e  t o  

HCV-523 and c lose  HCV-523. 
When t h e  pressure  bu i lds  up s u f f i c i e n t l y  

t o  fo rce  gas i n t o  t h e  FP bowl, t h e  FP w i l l  

probably s top .  Restart it. 

1.5 

1.6 Repeat Step 1.5 

1.7 Transmit ter  Room 

1.7.1 Open HCV-523, remove t h e  jumper 

tube and cap t h e  open ends of t h e  air 

l i n e .  

LI -600 1.7.2 Record LI-599 - 
LI-593 LI - 596 

1.8 Control Room Record 

LR-593 Switch 36 Pos i t ion  2 - 
LFi-593 Switch 36 Pos i t ion  3 

91-2 
9-2-65 

4 I n i t .  Date/Time . - 

. 
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9J LOSS OF He PURGE TO TB3 CIRCUMTING PUMPS 

Loss of He purge t o  the  c i r c u l a t i n g  pumps could resixlt from low 

supply pressure which c loses  the  supply valves,  r a d i o a c t i v i t y  %ri t he  FP 

bubbler l i n e s  which c loses  the block valves, or f a i l u r e  Gf the  valves  o r  
valve operators .  

1 LOSS OF FLOW THROUGH LINE 516 
The most c r i t l c a l  s i t u a t i o n  occurs when f l e w  through l i n e  516, 

the  FP purge l i n e ,  s tops  during power operat ion.  Radioactive gas 

could migrate up the  annulus around the  s h a f t  t o  the  bear ing lube 

o i l  and ss l t  m L s t  could migra.te up the  an;?uli;ls and f reeze .  

could clog the  annulus acd se i ze  the  pump rot>al-y element. 

should not  be operated longer  than 1/2 hour or a f t e r  the  radioac- 
t i v i t y  l e v e l  i n  the lube o i l  exceeds 20 mr/hr., the  low l e v e l  alarm 

po in t .  

power l e v e l  by the  Eormal shutdown procedure s e c t i o i  10A,  before  

stopping t h e  pump. 

ca re fu l ly  a f te r  stopping the  pump and the  system drained i f  it appears 

they w i l l  exceed 130G°F. 

f lu sh  a t  t h i s  time. 

This 

The pump 

If the  r eac to r  i s  a t  power, it should be taken t o  the  zero 

The system temperatures must be observed 

Drain the  f u e l  system only and do not  

2 LOSS OF FLOW TO THE OTIEWLOW T A X  WTBBURS 
A l o s s  of flow t o  the  overflow tank bubblers w i l l  be annunciated 

i n  the  con t ro l  room. Unless flow can be rees tab l i shed  the  f u e l  
system should be drained. 

3 LOSS OF FLOW TO THE FP ELJBBIXRS 

If flow i s  l o s t  t o  one of t he  FP bubblers, the  o ther  bubbler can 
be se l ec t ed  and normal operat ion can continue. However, i f  both 

bubblers are inoperat ive the  system must be shut  down and drained. 

Drain f u e l  system only and do not  f l u sh .  

4 LOSS OF FLOW THROUGH LI?JE 512 
If flow s tops  i n  l l n e  512 and can no t  be reestabl ished,  the  

coolant pump should be stopped within 1 /2  hour. The power should be 

. 
c 
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reduced t o  zero. 

f u e l  system but  do not  f l u sh .  
I f  the system temperatures exceed 1300°F, dra in  the : 

5 LOSS OF FLOW TO T€D COOLANT PUMP EUBBLZRS 
If flow i s  lost t o  both bubblers, operat ion can continue by 

s e l e c t i n g  the  f l o a t  l e v e l  element. If no l e v e l  i n d i c a t o r  i s  

operable on the  coolant pump, the power should be reduced u n t i l  a 
l e v e l  element i s  i n  operation. 

. 
r . 
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9K LOSS OF COMPONENT COOLING BLOWERS 

1 LOSS OF EITHER CCP-1 or CCP-2 

The loss  of t he  operat ing CCP w i l l  be ind ica t ed  by low AP on PdI 960 
and/or low CCP o i l  p ressure .  These a r e  annunciated on MB-2. 

On l o s s  of one CCP, the  a l t e r n a t e  blower should be s t a r t e d .  The 
s top  but ton of the  malfunctioning blower may have t o  be pushed before  

s t a r t i n g  the  stand-by u n i t .  

A delay i n  s t a r t i n g  the  stand-by u n i t  w i l l  cont r ibu te  t o  the  follow- 

ir,g ac t ions :  

1. Thermocycle of f u e l  p m p  bowl. 

2. Damage t o  e c c t r o l  rod dr ive  motors. 

3. 
4. 
After  s t a r t i n g  the  stand-by blower, t he  Chief of Operations should be 

Continued operat ion without an  a l t e r n a t e  blower w i l l  be an 

Thawing FV-103 and dra in ing  the  f u e l  system. 

Loss of cool ing t o  r eac to r  neck and con t ro l  rods.  

n o t i f i e d .  

adminis t ra t ive  dec is ion .  

2 LOSS OF CCP-1 and CCP-2 

Loss of both blowers w i l l  i n i t i a t e  a d ra in  when FV-LO3 thaws. 

Since l o s s  of cooling a i r  can damage t h e  con t ro l  rod 

pump bowl an e f f o r t  should be made t o  g e t  a t  l e a s t  one of 

back i n  se rv i ce  as soon as poss ib l e .  

3 LOSS OF CCP #z 
Loss of t h i s  blower w i l l  cause thawing of FV-204 and 

motors and 

the  blowers 

FV- 206 which 

w i l l  d ra in  the  coolan t  system and terminate  opera t ions .  

A C - 3  ( or Instrument Air Compressors) should be valved i n t o  l i n e  go6 a t  
V-967A. FCV-967 should be set  a t  8 p s i g  t o  maintain normal a i r  f low t o  
the  f r eeze  valves .  

Service a i r  from 
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9L RENOVAL OF W A T E R  FROM THE STEAM DOMES 

9 / 3 2  

If water from t h e  FWT's i s  inadver ten t ly  dumped i n t o  t h e  steam 

domes it could cause t h e  f u e l  sa l t  t o  f reeze .  The presence of the water 
w i l l  be ind ica ted  by t h e  steam dome l e v e l  i nd ica to r s  on t h e  main i n s t r u -  
ment panels, by t h e  FWT l e v e l  i nd ica to r s  i n  t h e  water room and a decrease 

i n  temperature i n  t h e  d ra in  tanks.  

from t h e  steam domes and r e f i l l  t h e  feed water tanks i n  t h e  following 

manner; a r ad ia t ion  survey meter should be used t o  monitor t h e  operation. 

1 

The operator  should remove t h e  water 

DFXAILED PROCEDURE FOR REMOVING WATER FROM STEAM DOMES 

I n i t .  Date/Time 

Determine which steam dome t h e  water i s  i n .  

Steam Drum No. 

Check v-806-3 closed and open v-806-2 i f  t h e  

water i s  i n  Steam Dome No. 1 (FD-1) or v-807-2 
i f  it i s  i n  Steam Dome No. 2 (FD-2). 

S t a r t  t h e  steam dome water removal pump, 

and pump t h e  water t o  t h e  drum. 

Monitor t h e  drum i n t o  which t h e  water i s  

being pumped with t h e  r ad ia t ion  survey 

meter. 

When the  steam dome i s  empty s top  t h e  pump. 
Close o r  check closed V-806-2 and 807-2. 
If t h e  water shows no a c t i v i t y ,  open v-806-3 
and d ra in  t h e  tank, and then c lose  t h i s  

valve. 

I f  t h e r e  i s  r a d i o a c t i v i t y  i n  t h e  water, 

t ake  a sample and dispose of it as d i r ec t ed  

by t h e  Operations Chief. 

Determine and co r rec t  t h e  t rouble .  

1 . 1 0 R e f i l l  t h e  FWT's by Sec t ion  4C-5 .  



e 

. 

c 



w. 

n 
9M- 1 
7/26/65 

5 

. 

. 

' D  

9M REGENERATION OF HF,LIUM DRYER 

When the  water concentrat ion i n  the  bel-ium cover gas from the  pu r i -  

f i c a t i o n  system exceeds 1 ppm the  molecular sieve (helium dryer )  must be 

regenerated.  The regenerat ion consists of p u t t i n g  the  stand-by p u r i f i -  

c a t i o n  system i n  serv ice ,  then heat ing and back-purging the  dryer  which 
needs regenerat ion.  

De ta i l s  of t h e  regenerat ion procedure are as follows: 

NOTE: 

rate #2 dryer, use the  number i n  pa ren thes i s .  

The procedure i s  w r i t t e n  f o r  regenerat ion of #1 dryer.  To regene- 

1. 

2. 

3. 
4. 

5 .  

,- 
13 . 

'7. 

8. 

9. 

I n i t ,  
Prepare t h e  No. 1 (No. 2)  Dryer, Pre-Heater and 02. 

Remover f o r  operat ion by the  procedure given i n  

Sect ion 5B. 

Ih t e  /Time 

Open V-503A and V-503C (V-500B and V-SoOD) . 
Close V-5OOB and V-5OOD ( V - 5 0 3  and V - 5 0 3 C ) .  

Connect a helium supply cy l inde r  t o  l i n e  500 (503) 
a t  V-5OOC ( V-503B) with a pressure r egu la to r  

and gauge having a range of  0 t o  100 p s i .  
t he  l i n e  thoroughly as t h e  connection i s  being 

made. Check f o r  l eaks  with l e a k  de tec to r  so lu t ion .  

Open V-505 ( V - 5 0 4 )  and bleed pressure o f f  system by 

s e t t i n g  needle valve on FI-505 wide open then 

c lose  V-505 (V-504). 
Open V-5OOC (V-503B) and set t h e  r egu la to r  on t h e  

helium cy l inde r  a t  5-10 p s i g .  
S e t  t he  temperature c o n t r o l l e r  on Dryer, TIC DR-1 

(TIC DR-2). 

Open V-505 (V-504) a d j u s t  purge of approximately 

1 .0  R/min as ind ica t ed  by FI-505 ( f u l l  s c a l e )  

using FI-505 needle valve.  

Check the  dryer  and preheater  temperatures a t  30- 
minute i n t e r v a l s  and continue the  purge f o r  a t  

least  2 hours a f t e r  the  dryer  reaches 500 degrees F. 

Purge 

Record time temperature reached 500 degrees F. . 



c__ I n i t .  Date/Time 

10. When 2 hour purge i s  f in i shed ,  c lose  V-505 (V-504). - 

(V-503A) t o  b r ing  pressure  up t o  250 ps ig .  

11. Turn off  h e a t e r  t o  dryer .  - 
12. Close V-5OOC (V-503B) and slowly open V-5OOB 

- 
CAUTION: 
r e t u r n s  t o  room temperature.  

Do not place  regenerated bed on stream u n t i l  TICA DR-1 (DR-2)  

. 

. 
. 
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9N HIGH CELL LEAK RATE I N D I C A T I O N  

A high RC l e a k  rate ind ica t ion  could r e s u l t  from a high lea.k rate, 

an  increase  i n  c e l l  ambient temperature o r  water Leaking irA3 t h e  c e l l  

and vaporizing. 

alarm and pressure ind ica t ion  i n  t h e  main cont ro l  room. 
4 r i se  i n  t h e  RC pressure w i l l  be  ind ica ted  by an  

The c e l l  evacuation rate should be increased t o  maintain a nega- 

t i v e  pressure and the  cause of t h e  d i f f i c u l t y  invest igated and correc-  
t i v e  ac t ion  taken as given below: 

1 SALT LEAKIrJG XhTO TZE C E L L  

This would be indica ted  by high c e l l  a i r  a c t i v i t y  o r  a loss 

of f u e l  sa l t  l e v e l  (FV-103 s t i l l  f rozen)  o r  a loss of coolant sa l t  
l e v e l  (FV-204 and 206 s t i l l  f rozen) .  

t he  f u e l  and/or coolant systems immediately. 

of t h e  MSRE Operating Procedures. 

WATI3.R LEAKING I N T O  THE CELL 

The operator should d ra in  

See Sect ion 10B 

2 

This would be ind ica ted  by t h e  r eac to r  o r  d ra in  tank sump 

bubbler and/or sump l e v e l  probes. There would a l s o  be a decrease 

i n  l e v e l  i n  t h e  condensate tank i n  use o r  i n  the  t r e a t e d  water 

surge tank. 

proceed accordingly. 

2 . 1  

The operator  should valve o f f  t h e  leaking l i n e  and 

If a c e l l  space cooler  water l i n e  i s  leaking, proceed as de- 

sc r ibed  i n  9N-3. 
If t h e  water line t o  t h e  f u e l  pump motor i s  leaking, t h e  

motor may overheat. Monitor t h e  thermocouple on t h e  motor 

TE-FFM-1 and d ra in  t h e  f u e l  system t o  prevent t he  temperature 

from exceeding 150 F. 
motor, it can probably be r e s t a r t e d  a f te r  draining the  p u p  

t o  a id  i n  a f t e r h e a t  removal. 

helium is a small f r a c t i o n  of t h a t  required t o  c i r c u l a t e  salt; 

therefore ,  t h e  motor should not requi re  as much cooling. 

2 .2  

0 I f  it i s  necessary t o  shut  off t h e  

The power required t o  c i r c u l a t e  

2.3 I f  t h e  l e a k  is  i n  t h e  water l i n e s  t o  t h e  thermal sh ie ld ,  t h e  

r eac to r  should be drained and t h e  f u e l  system cooled . 
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3 LOSS OF REACTOR OR D W N  TANK SPACE COOLERS 

This would be ind ica ted  by a l o s s  of cooling water flow, l i g h t s  

a t  t h e  motor s t a r t e r  for t h e  space coolers  o r  high c e l l  temperstures.  

The operator  should monitor t h e  c e l l  temperatures while t r y i n g  t o  
co r rec t  t h e  t roub le .  If t h e  average c e l l  temperature reaches 200°F, 
t h e  r e a c t o r  should be drained and as many hea te r s  shut  off as pos- 
s i b l e .  If  it i s  necessary t o  keep the  RC pressure  below atmospheric 

while co r rec t ing  t h e  t rouble ,  evacuate through l i n e  565 by opening 

V-565-c i n  t h e  VH. When t h e  c e l l  cooler  i s  r e s t a r t e d ,  observe t h e  

c e l l  p ressure  ca re fu l ly .  

-3 psig,connect a N2 cyl inder  t o  l i n e  33'2 i n  t h e  water room and 
add N2 t o  t h e  c e l l  through it, o r  i f  necessary, add compressed a i r  
through l i n e  332. 

4 ACTUAL HIGH CELL LEAK 

To avoid depressurizing t h e  c e l l  below 

This would be ind ica ted  by t h e  c e l l  p ressure  increas ing  and 

t h e  i n a b i l i t y  t o  f i n d  any reason f o r  t h i s  such as given above. 

The operator  should take  t h e  r eac to r  s u b c r i t i c a l  by t h e  procedure 
of Sect ion  10A and s tar t  evacuating through l i n e  565 t o  maintain 

a -2 p s i g  i n  t h e  RC. He  should attempt t o  l o c a t e  t h e  source of 
t h e  l e a k  and r e p a i r  it i f  poss ib l e  without dra in ing  t h e  system. 

Otherwise, he should continue with t h e  shutdown as given i n  
Sect ion 10A. 

8 
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SECTION 10 

REACTOR SHUTDOWN 

7/26/65 

Per iod ica l  normal shutdowns a r e  planned f o r  the  r eac to r  t o  sample 

the  graphi te ,  make equipment modif icat ions and change f u e l  sa l t  composition 

The shutdowns may be necessary due t o  equipment f a i l u r e s  or abnormal 

condi t ions .  

t he  molten f u e l  s a l t  i n  the  d r a i n  tanks and f r eez ing  the  f r eeze  valves  

t o  i s o l a t e  it from the  f u e l  system. 

Shutdown, as descr ibed i n  t h i s  sect ion,  cons i s t s  of s t o r i n g  

. 
. 
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10A NORMAL SHUTDOWN 

' 
4 

. 
. 

(I 

Normal shutdown as described i n  t h i s  s ec t ion  cons i s t s  of lowering 

t h e  r eac to r  power from 10 Mw, draining t h e  sa l t  t o  t h e  d ra in  tanks, 

f lush ing  t h e  f u e l  system with f l u s h  salt,  and cooling t h e  f u e l  and cool- 

a n t  systems t o  ambient temperature. 

mally be kept molten. 

from the  res t  of t h e  system. I f  it i s  necessary t o  quickly d ra in  t h e  

r eac to r  without removing t h e  a f t e rhea t ,  fol low procedure given i n  10B. 

1 POWEB REDUCTION AND GOING SUBCRITICAL 

S a l t  i n  t h e  drair ,  tanks w i l l  nor- 

Freeze valves w i l l  be f rozen t o  i s o l a t e  each tank  

The power removal.. rate w i l l  be lowered by lowering t h e  a i r  flow 

through t h e  r ad ia to r .  

t a i n  a constant  r eac to r  o u t l e t  temperature. The manipulations nec- 

essary depend on t h e  mode of operation. Two poss i5 le  modes are de- 

scr ibed  below. 

1.1 Load Control Automatic and Control Rods on Servo Control 

Tke nuclear  power w i l l  be reduced t o  main- 

Under these  condi t ions t h e  power removal rate i s  reduced by 

switching t h e  load  con t ro l  switch t o  decrease. The servo con- 

t r o l l e r  w i l l  manipulate t h e  rods t o  maintain a constant  o u t l e t  

temperature. 

mediate l i m i t  (corresponding t o  approximately 1 Mw) . 
load  con t ro l  and rod manipulation will be necessary below t h i s  

l e v e l .  Steps involved are l i s t e d  below: 

The r a d i a t o r  doors w i l l  not go below t h e  i n t e r -  

Manual 

I n i t .  - Date/Time 

1.1.1 Switch load  demand (S24) t o  decrease 

load  and hold.  Note t h a t  t h e  AP set  po in t  
w i l l  lower causing t h e  bypass dampers t o  

open u n t i l  f u l l y  opened. 

w i l l  s top  changing and t h e  automatic blower 

w i l l  s top.  

c rease  below t h e  s e t  po in t .  The dampers 

w i l l  st8.r-t c los ing  and t h e  aP set  po in t  

s tar t  decreasing. When AP and AP set  

po in t  are equal, t h e  aP se t  po in t  w i l l  

The AP set poin t  

This w i l l  cause t h e  AP t o  de- 

. 
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- I n i t .  Date/Time 
1.1.1 (continued) 

cont inueto decrease which w i l l  cause 

t h e  dampers t o  reopen. 

f u l l y  open again, t h e  i n l e t  and o u t l e t  

doors w i l l  s t a r t  lowering. When they 

reach t h e  intermediate  pos i t ion ,  they  

w i l l  s top.  During t h i s  t i m e ,  check 

t h a t  t h e  servo con t ro l  manipulates 

t h e  rods t o  maintain a constant  r eac to r  

o u t l e t  temperature. Manually ad jus t  

t h e  shim rods as necessary. 

When they  are 

1 . 1 . 2  Switch t h e  load  con t ro l  mode s e l e c t o r  

switch ( S 2 3 )  t o  manual. 

1.1.3 Push t h e  ''run of f"  bu t ton  (S-12) which 

w i l l  pu t  t h e  r eac to r  i n  t h e  ''start" mode. 

This  w i l l  switch t h e  rod servo t o  f l u x  

servo and w i l l  con t ro l  t h e  f l u x  a t  1 Mw 
o r  a t  t h e  f l u x  demand i f  both p i c0  

ammeter range switches are i n  t h e  1 . 5  
Mw range. 

1.1.4 Check tha t  both p ic0  ammeter range 
switches are i n  1.5 Mw range and ad jus t  
f l u x  demand t o  hold t h e  o u t l e t  tempera- 
t u r e  constant .  

1.1.5 Manually t u r n  of f  t h e  operat ing radi- 

a t o r  blower. 

1.1.6 f i l l y  i n s e r t  a l l  t h r e e  con t ro l  rods 

and manually ad jus t  t h e  o u t l e t  and/or 

i n l e t  doors t o  maintain t h e  f u e l  and 

coolant  systems a t  approximately 1 2 ~ 5 ~ ~ .  

I f  temperature decreases it may be nec- 

essary  t o  increase  t h e  input  t o  t h e  e l ec -  

t r ica l  hea te r s .  

. 
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I n i t  a Date /T ime  
1.1.7 Continue sa l t  c i r c u l a t i o n  f o r  5 

hours t o  take care  of t h e  a f t e r h e a t  

and avoid overheating t h e  graphi te .  

1.1.8 Take a f u e l  sample. 

1 . 2  Load Control Manual and Control Rod Servo O f f .  

Under these  condi t ions t h e  power removal rate 

can be decreased by var ious sequences of 
operat ion of t h e  dampers, doors, or blowers. 

Steps f o r  t h e  prefer red  sequence are given 

below. 

1 . 2 . 1  Manually open t h e  bypass damper and 

manipulate con t ro l  rods t o  maintain t h e  

r eac to r  o u t l e t  temperature approximately 

cons tan t ,  

NOTE: Keep t h e  two shim rods approximately equal and 

t h e  regula t ing  rod a t  l ea s t  6" lower. 

1 . 2 . 2  Stop one of t h e  main r a d i a t o r  blowers 

and manipulate t h e  con t ro l  rods t o  main- 

t a i n  t h e  r eac to r  o u t l e t  temperature 

approximately .constant.  
1.2.3 Manually lower both r a d i a t o r  doors 

t o  t h e  intermediate  pos i t i on  and manip- 

u l a t e  con t ro l  rods t o  maintain t h e  

r eac to r  o u t l e t  temperature approximately 
constant  . 

1.2.4 Push t h e  "run o f f "  bu t ton  (S-12) 
which will put  t h e  r eac to r  i n  t h e  "start" 
mode. 

1.2.5 Manually t u r n  off  t h e  o ther  main r ad i -  

a t o r  blower. 

1.2.6 Ful ly  i n s e r t  a l l  t h r e e  con t ro l  rods 

and manually a d j u s t  t h e  o u t l e t  and/or 

i n l e t  doors t o  maintain t h e  f u e l  and 

. 
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Dat e/Time I n i t .  

1.2.6 (continued) 

coolant  systems a t  approximately 12250~. 

I f  temperature decreases it may be  nec- 

essary  t o  increase  t h e  input  t o  t h e  e l ec -  

t r i c a l  hea te rs .  

1.2.7 Continue sal t  c i r c u l a t i o n  f o r  5 hours 

t o  take  care  of t h e  a f t e r h e a t  and avoid 

overheating t h e  graphi te .  - 
1 . 2 . 8  Take a f u e l  sample. - 

2 DRAINING AND FLUSHING FUEL SYSTEM 

The f u e l  w i l l  be  drained t o  t h e  se l ec t ed  d ra in  

tank, and t h e  f u e l  system will be f lushed with 

f l u s h  sa l t .  

system. 

2 . 1  

No f l u s h  i s  provided for t h e  coolant  

Details of t h e  procedure are given below: 

Take a complete inventory (check l i s t  

12B-5) - 
t ank  i s  thawed. FV-105 o r  FV-106 -- 

2.2  Check t h a t  FV-105 o r  106 t o  se l ec t ed  d ra in  

2.3 Deep f r eeze  FV-106 or lo5 t o  o ther  d ra in  tank. 

FV-106 or FV-105 

2.4 Check t h a t  a l l  o ther  FV' s are deep frozen. 

FV-io4 FV-107 , FV-108 , 
FV-111 , FV-109 , FV-110 , 

FV-112 
2.5 Check t h a t  HCV-544 HCV-545 A 

and HCV-546 are open. 

Thaw FV-103 by switching d ra in  switch t o  

"drain" and allow t h e  sal t  t o  flow t o  t h e  

se l ec t ed  d ra in  tank. 

Check t h a t  t h e  f u e l  pump s tops  on low 

l e v e l .  

t o  operate.  ) 

2.6 

2.7 

(The coolant pump should continue 

' 

. 
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2 .8  When t h e  Fp stops,  c lose  HCV-903 (set  

HIC-903 t o  maximum) t o  shut  off t h e  a i r  
t o  t h e  FF shroud. 

Continuously scan the  f u e l  system f o r  co ld  

spots  o r  hot  spo t s  from f i s s i o n  products.  

(approximately 40 minutes), switch FV-103 
t o  thaw and t h e  d ra in  switch t o  "off." 

2 .11  Jumper t h e  p r e f i l l  mode i n  ECC-147 and 

run t h e  Fuel Pump f o r  a f e w  minutes t o  

shake of f  t h e  sal t .  

j m p e r  

2 .9  

2.10 When t h e  bulk of t h e  sal t  has drained 

P e m i s s i o n  t o  i n s e r t  

2 .12  Shut Fuel Pump off and remove jumper. 

2.13 Raise t h e  con t ro l  rods t o  t h e  f i l l  pos i t ion .  

2 .14 Close HCV-544 o r  545. (Equalizer on Tank 

containing f u e l ) .  Specify 

2.15 Open HCV-573 o r  575. (Vent on Tank con- 

2.16 Continue purging through FCV-516 and t h e  

bubblers u n t i l  all of the sa l t  has blown 

t a in ing  f u e l ) .  Specify 

down t o  t h e  d ra in  tank. 

2.17 Close FCV-516 and t h e  bubblers and al low 

pressures  t o  come t o  equilibrium. 

2 .18  Close HCV-573 or 575 and pressur ize  FD-1 

or FD-2 (tank containing f u e l )  approximately 
1 /2  p s i  higher  than a t  equilibrium. 

2.19 Deep f reeze  FV-105 and FV-106. 

2 .20  When valves ind ica t e  frozen, r eac to r  w i l l  

drop out of operate mode and CP w i l l  s top.  
Push p r e f i l l  mode but ton  and start  coolant 

PmP 6 

2.21 Se t  up flows through FCV-516 and bubblers 
t o  increase  FP pressure  t o  2 p s i g  and open 

10~-5 
8 -12 -65 

I n i t .  Date/Time 
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I n i t .  Date/Time 

2 . 2 1  (cont inzed)  

HCV-573 o r  575 t o  reduce d ra in  tank  pressure  

t o  t e s t  Freeze Valves. 

2.22 Close HCV-573 o r  575 and open HCV-544 o r  545. 
2.23 Take a complete inventory (check l i s t  l2B-5) .  

NOTE: i f  d ra in  tank  a f t e r h e a t  removal system i s  i n  

service,  t h e  water i n  t'k steam domes w i l l  be 

included i n  t h e  drab tank weight. 

2 .24  Adjust t h e  d ra in  tank hea te r s  t o  maintain 

I f  t e m -  t h e  temperature a t  1200 k 100oF. 

pe ra tu re s  cont ince t o  r i s e ,  it will be 

necessary t o  pu t  t h e  d r a i n  tank  cool ing  
system i n t o  operat ion.  "his w i l l  occur 

automatical ly  when t h e  d r a i n  tank tem- 

pe ra tu re  (FD-1-lpB or 2OB o r  FD-Z-lgB o r  
20B) exceeds 1300°F. 
water i s  ava i l ab le  and cooling water t o  
hea t  exchanger i s  a t  value given i n  bu i ld ing  

Check t h a t  s u f f i c i e n t  

- l o g .  

2 .25  If  t h e  inventory i s  sa t i s f ac to ry ,  fill t h e  

f u e l  system with f l u s h  sal t  as out l ined  i n  
Sect ion 5 i -2 .  

2.26 Sample t h e  f l u s h  sal t  a f t e r  1 t o  2 hrs of 

c i r c u l a t i o n .  - 
2.27 Check t h a t  t h e  equal iz ing valves (HCV-544, 

545, and 546) a r e  open, FFT pressure  and 

pmp bowl pressure a r e  approximately equal 

and FV-104 i s  thawed. 

should be deep f rozen . )  

(FV-105 through FV-112 

2.28 T h a w  FV-103 by switching "drain" switch t o  
d ra in  and allow t 5 z  sa l t  t o  f l o w  t o  t h e  FFT. - 

NOTE: The coolant  system can a l s o  be drained a t  t h i s  

time. (See sec t ion  3 below.) 

. 7 
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I n i t  a Date/Time 
2.29 Check t h a t  t h e  f u e l  pump s tops  on l o w  l e v e l .  

(The coolant  pump should continue t o  operate.  1 
2.30 When t h e  FP s tops s e t  HIC-903 t o  maximum -b 

shut  off t h e  a i r  t o  t h e  Fp shroud. 
2 .31 Continuously scan t h e  f u e l  system f o r  cold 

spots  o r  ho t  spots  from f i s s i o n  products.  

2 .32 When t h e  bulk of t h e  sal t  has drained 

(approximately 40 min. ), switch FV-103 t o  

thaw and t h e  d ra in  switch t o  ”of f .”  

2.33 Jumper t h e  p r e f i l l  mode i n  ECC-147 and 

run t h e  f u e l  pump f o r  a f e w  minutes t o  

shake of f  t h e  salt .  Permission t o  i n s e r t  

jumper 

2.34 Shut f u e l  pump off and remove jumper. 

2.35 Raise t h e  rods t o  t h e  f i l l  pos i t ion .  

2.36 Close HCV-546. 
2.37 Open HCV-577. 
2.38 Continue purging through FCV-516 and t h e  

bubblers u n t i l  a l l  of t h e  s a l t  has been 

blown down t o  the  d ra in  tank. 

2.39 Close FCV-516 and t h e  bubblers and allow 

pressure t o  come t o  equilibrium. 
2.40 Close HCV-577 and p res su r i ze  FFT approx- 

imately 1/2 p s i  higher  than a t  equilibrium. 

2.41 Deep f reeze  FV-104. 

2.42 When valves i n d i c a t e  frozen, r eac to r  w i l l  

drop out of operate mode and coolant pump 

w i l l  s top .  Push p r e f i l l  mode but ton  and 

s ta r t  coolant pump i f  coolant  d ra in  i s  not  

i n  progress.  
2.43 Se t  up flows through FCV-516 and bubblers 

t o  increase  IT pressure  and open HCV-577 t o  

reduce f u e l  f l u sh  tank pressure  t o  t e s t  

e 



I n i t .  

2 43 (continued) 

2.44 Close HCV-577 and open HCV-546. 
2.45 Take a complete inventory (Check L i s t  

f reeze  valves .  - 

12B-5) - 
2.46 S t a r t  f u e l  pwrrp and maintain normal helium 

flows and pressures  i n  f u e l  system and f u e l  

d ra in  tank system. - 
3 D M N I N G  COOLANT SYSTEM 

3 -1 

3.2 

3.3 

3.4 
3.5 

3 -6  

3.7 

3 *8 
3.9 

Check t h a t  HCV-527 i s  open and CM' pressure  

and CP pressures  a r e  approximately equal.  

Switch coolant  d ra in  switch t o  d ra in .  

This w i l l  thaw FV-204 and FV-206 and d ra in  
t h e  coolant  sa l t  t o  t h e  coolant  d r a i n  tank. 
Since t h e  system w i l l  be i n  t h e  p r e f i l l  

mode, t h e  coolant  pump w i l l  not s top  on 
low l e v e l  and must be manually stopped. 

_c 

When t h e  bulk of t h e  coolant  sa l t  has 

drained (approximately 30 minutes), run 

t h e  coolant  pump f o r  a few minutes t o  shake 

off t h e  sa l t .  Then s top  t h e  pump. - 
Close HCV-527 and open HCV-547. 
Continue purging through FCV-512 and t h e  

bubblers u n t i l  a l l  of t h e  salt  has been 
blown down t o  t h e  d ra in  tank.  

Close FCV-512 and t h e  bubblers and al low 
- 

pressures  t o  come t o  equilibrium. - 
Close HCV-547 and p res su r i ze  CDT approximately 

1/2 p s i  higher  than t h a t  a t  equilibrium. 

Deep f r eeze  FV-204 and 206. - 
When f r eeze  valves i n d i c a t e  f rozen  set up 

flows through FCV-512 and t h e  bubblers t o  
inc rease  CP Dressure t o  2 psig and open 

1 0 ~ - 8  
8-12-65 

Date/Time 

. 

. 
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3.9 (continued) 

HCV-547 t o  reduce CDT pressure t o  t3s-L 

f reeze  valves.  

3.10 Close HCV-547 and opeii HCV-527. 
3.11 Take a complete inventory (Check L i s t  

10~-9 
8 -12 -65 

Ir,it. Date/Time 

- 12B-5) 
3.12 S t a r t  CP and maintain normal flows and 

pressures .  - 
4 COOLDOWI'J OF FUEL AND COOLANT SYSTEMS 

Lower t h e  hea te r  s e t t i n g s  o r  t u r n  o f f  t h e  hea te r s  

t o  cool  down t k e  f u e l  and c o o k a t  systems. 

c i r c u l a t i n g  pumps w i l l  be used t o  c i r c u l a t e  helium 

during cooldown t o  help equal ize  temperature and 

The 

cool  down t h e  graphi te .  Cooldown rate should be 

l i m i t e d  t o  approxinately 300°F per hour t o  allow 

t i m e  f o r  t h e  graphi te  t o  cool.  
rate w i l l  be kept mzintained t o  avoid a vacuum 

on t h e  systems. 

be  cooled. If maintenance i s  necessary on them, 

precaut ions w i l l  be necessary i n  s a f e l y  s t o r i n g  

t h e  sa l t .  Spec ia l  i n s t ruc t ions  w i l l  be i ssued  

when needed. 

4.1 If inventor ies  are sa t i s f ac to ry ,  check t h a t  

H e l i u m  purge 

The d ra in  tanks w i l l  not  normally 

t h e  CP and Fp are i n  operation. 

Maintain FIC-516 and 512 a t  normal rate. 
See Building Log. Increase flows i f  nec- 

4.2 

- essary  t o  avoid p u l l i n g  a vacuum. 

4.3 Turn off r e a c t o r  hea te r s  l i s t e d  i n  Table 

5F-1, 2, 3, and 4; a i d  allow t h e  system t o  

cool.  Put  ind iv idua l  hea t e r s  back i n  se rv ice  

i f  necessary t o  maintain a l l  temperatures 
wi th in  k 300°F, t o  hold t h e  cooli.ng rate to a 

maximum of 300°F pe r  hour and t o  avoid pu l l ing  

. 
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I n i t .  Date /Time . 
4.3 (continued) 

a vacuum on t h e  f u e l  or coolant  systems. 

Minimi-ze temperature grad ien ts  a t  t h e  

pene t ra t ions .  7 

4.4 When t h e  r a d i a t o r  annulus and coolant system 

temperatures are less than  500°F, t u r n  o f f  t h e  

r a d i a t o r  annulus blowers No. 2 and No. 4. 
When a l l  temperatures have been less than  

2000F f o r  a t  least  four  hours, t u r n  off  t h e  

CP and Fp and a l l  hea te r s  which have been 

pu t  back i n t o  serv ice .  

SHUT DOWN OF R W N I N G  EQUIPM1ENT 
The lube o i l  systems can be shut  down a t  t h i s  

time, and t h e  helium purge can be  turned off 

from t h e  f u e l  and coolant  systems and t h e  d ra in  

tanks i f  des i red .  

5.1 

4.5 

5 

Details are given below: 

Shut off  t h e  lube o i l  pumps (FOP-1, FOP-2, 

COP-1, and COP-2). 
Leave t h e  pressure  on t h e  o i l  tanks (OT-1 

and Or-2)  a t  normal (PIC-513A and 510A). 
Adjust the f u e l  system and f u e l  d ra in  tank  

system pressure  a% 1 t o  5 p s i g  t o  prevent 

inleakage of moisture. Unless maintenance 

i s  t o  be done on e i t h e r  system, they  should 

be inter-connected. Set valves  as follows: 

5.2 

5.3 

Control Room 

HCV-572 closed - HCV-573 closed - HCV-544 open - 
HCV-574 closed - HCV-575 closed - HCV-545 open - 

FCV-516 closed - SCV-533 closed - 
HCV-576 closed - HCV-577 closed - HCV-546 open- 

b 

. 
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NESA 

HCV-519 c losed 

Transmitter Room 

V-592A closed V-589A closed 
V-593A closed V-599A closed 

v - 5 9 6 ~  closed V-600~ closed 

Vent House 

V-522B closed 

R 

. 

(Maintain pressures  by pe r iod ica l ly  opening 

FCV-516 o r  HCV-573, 574, or 575) 

I n i t .  Date/Time - 

- . .  

5.4 Adjust t h e  coolant  system and coolant  d ra in  

tank system pressure  a t  2 t o  5 p s i g  t o  prevent 
inleakage of moisture. Unless maintenance 

i s  t o  be done on e i t h e r  system, they should 

be inter-connected. Se t  valves as follows: 

Control Room 

FCV-512 closed HCV-547 c losed 

HCV-536 c losed HCV-511A c losed 
HCV-527 open 

Transmit ter  Room 

V-594A closed 

V-595A closed 

V-598A closed 

Vent House 
V - 5 6 0 ~  closed 

1 0 A - 1 1  
8-12-65 

Maintain pressures  by pe r iod ica l ly  opening 

HCV-511A or HCV-547 and V-560~ .  

5.5 When a f t e r h e a t  removal i s  no longer  needed I 

i n  t h e  d ra in  tank steam domes, d ra in  a l l  

water from t h e  steam domes by t h e  procedure 

given i n  Sec t ion  9L. 

. 
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10B SPECIAL SHUTDOWiVS 

10B- 1 
9/7/65 

There are a number of known condi t ions which w i l l  cause some degree 

of automatic shutdown (see Pa r t  11 on process instrumentation) o r  which 

w i l l  make it des i rab le  t o  take some ac t ion  toward shut t ing  down the  re- 

a c t o r  (see Sect ion 9 of t h i s  p a r t ) .  

t he  r eac to r  without removing the  a f t e rhea t ,  t he  procedure i s  somewhat 
d i f f e r e n t  than a normal shutdown. Details of the  procedure are given 
below: 

i f  it is necessary t o  quickly d ra in  

1 POWER REEXTION AND GOZXG SUERl%i!XL 

If an automatic or manual emergency d ra in  has been i n i t i a t e d ,  

FV-103, 105, and 106 w i l l  s tar t  t o  thaw and the  vent valves  on the  

dra in  and f l u s h  tanks w i l l  open. 

the  f u e l  pump w i l l  s t op  which w i l l  scram the  cont ro l  rods i f  the 
power i s  g r e a t e r  than 15  kw. 
tures  w i l l  decrease causing a load scram and coolant dra in .  

a dra in  request  has been i n i t i a t e d  there  w i l l  be 10 or 15 minutes 

before FV-103 thaws. 

When fue l  s a l t  s tar ts  t o  drain,  

The coolant r ad ia to r  o u t l e t  tempera- 

A f t e r  

The operator  should do the following: 

I n i  t . Date /Time 
1.1 Determine the  cause of the  d ra in  request  and 

remedy the  s i t u a t i o n  if  poss ib le .  If no t  

possible ,  record a l l  information which might 

a i d  i n  f u t u r e  evaluat ion of the d i f f i c u l t y .  

1 . 2  I s o l a t e  a f u e l  sample. 

1.3 
1.4 

Record FD-1 and FD-2 weigh c e l l  readings.  

Scram the con t ro l  rods and note t h a t  they are 
f u l l y  in se r t ed .  

Lower power removal by stopping both blowers 

(MB-1 and 3) and c los ing  both r ad ia to r  doors. 

1 .6  Adjust r a d i a t o r  doors i f  necessary t o  remove 

1 .5  

a f t e r h e a t .  
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I n i t .  DQte/Time 

2 DRAINING AND FLUSHING The FUEL $YSTEVi 
I f  time permits,  Sect ion 10A-2 should be 

followed including f lush ing  with f l u s h  s a l t .  
add i t ion  the  fol lowizg should be done. 

2 . 1  

In  

Check temperatures of FV-103 t o  determine 

t h a t  the  valve i s  thawing. 

component cooling a i r  i s  s t i l l  on t o  the  

va,lve, shut  off  both component coolant  pumps 

If it appears t h a t  

u n t i l  the  valve thaws. Then r e s t a r t  a 

component coolant  pump t o  r e s t o r e  cool ing t o  

the  o ther  f r eeze  valves and con t ro l  rods.  

NOTE: Stopping the  component coolant  pumps should be 

avoided i f  poss ib le  because i t  thermal cycles  the  

pump bowl. 

before  s t a r t i n g  component coolant  pumps. 

2.2 

Close HCV-903 ( s e t  HIC-903 a t  maximum) 

The d ra in  tank cooling system w i l l  automati- 

c a l l y  go i n t o  operat ion i f  t he  d ra in  tank 

temperature exceeds 1300°F. However, t he  

following should be done t o  assure  proper 
operat ion.  Check t h a t  adequate condensate i s  

a v a i l a b l e  i n  the  feed  water tanks and cool ing 
water t o  the  d ra in  tank condensers. 
Check t h a t  the  d ra in  tank temperatures a r e  

con t ro l l ed  between 1350°F and 900°F. 

Take a complete inventory (check l i s t  
l2B-5) i f  poss ib le .  A t  l e a s t  record FD-1 
and FD-2 manometers when d ra in  i s  complete. 

If it i s  not  poss ib le  t o  f l u s h  the  system 

with f l u s h  s a l t ,  switch t o  p r e f i l l  and s tar t  

the  f u e l  pump t o  c i r c u l a t e  helium, which w i l l  
a i d  i n  the  removal of a f t e r h e a t .  The f u e l  

system temperatures should be continuously 

scanned f o r  hot  spots  from f i s s i o n  products .  

2.3 

2.4 

2.5 

1 

. 
. 

0 

. 
* 

. 
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3 SHUTDOWN OF RFMAINING E Q U I m N T  

A s  soon as poss ib le  dra in  the  coolant system and shut  down the 

remaining equipment as described i n  Sect ion 10B-2. 
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11. SHUTIx)wN OPERATIONS 

ii- I. 
3/7/65 

During per iods when the  r e a c t o r  i s  shut down, a v a r i e t y  of operat ions 

Due t o  the  f a c t  t h a t  these a r e  r:ot done rout i i ic ly  and may be necessary. 

t h a t  the manner of accomplishing them may change from shztiown t o  shutdown, 

it i s  extremely important t h a t  the operat ing crew be a l e r t  t o  a l l  poss ib le  

hazardous or otherwise undesirable condi t ioes .  A s  during nperation, the  

s h i f t  supervisor i s  i n  charge of and i s  responsible  for a l l  work done i n  

the  a rea .  

delays should be avoided. 

decis ion xade h a s t i l y  may be c o s t l y  i n  time or money. 

A s  the d a i l $  cos t  of shutdom i s  qu i t e  high, a l l  unnecessary 

However, it should be enphasized t h a t  a wrong 

During shutdown an a5breviated log  w i l l  be takeii, This should be used 

as a guide o~ly, and the  person taking the  l o g  should be a l e r t  t o  undesir-  

able  conditions which might e x i s t .  

Cetai led procedures a r e  given below f o r  some of the foreseeable  shutdown 

operat ions.  

MSRE Design of Operations Report. 

Remote maintenance procedures a r e  given i n  P a r t  I X  of the  

. 



L 

. 

. 

. 



L 

. 

1w-1 
8/5/65 

1lA FUEL OR FWSH SALT TRANSFERS 

. 

. 
1 

. 

. 

No sa l t  t r a n s f e r s  w i l l  be made while the  r e a c t o r  i s  i n  operat ion o r  

when there  i s  sa l t  i n  the  f u e l  system. Most t r a n s f e r s  w i l l  -9e made with 
the  r eac to r  and d ra in  tank c e l l s  a t  12.7' p s l a ;  however, t r a n s f e r s  can be 

made with the  s e a l  pans removed but  with a l l  h w e r  c e i l  blocks i n  p lace .  

Control led v e n t i l a t i o n  would then serve as the  secondary containment. No 
f u e l  should be t r a n s f e r r e d  t o  FST u n t i l  4 days a f t e r  a d ra in  t o  a l low f o r  

Xenon decay. 

The t r a n s f e r  operat ions c o n s i s t  o f :  

(a) 
(b)  Taking inventory, 

( c )  

(d) 

Heating the  t r a n s f e r  l i n e s  and tanks, 

Thawing o r  f r eez ing  tlie necessary f reeze  valves,  

Pressur iz ing  the  supply tank and vent ing the  rece iver  tank un- 
til the  t r a n s f e r  i s  complete, 

Blowing the  s a l t  ou t  of t n e  t r a n s f e r  l i n e s ,  ( e )  
( f )  Freezing the  f r eeze  valves, 

(g) Taking another  inventory.  

Details of the  t r a n s f e r  operat ions a r e  given below. 

given f o r  t r a n s f e r r i n g  t o  and from FD-1, FD-2, FFT, and FST. 

f o r  f u e l  o r  f l u s h  sa l t  removal t o  the  waste s torage  tank o r  removal of 

coolant  sa l t  w i l l  be i ssued  a t  the  time t h i s  i s  t o  be done. 

Descriptions are 
Ins t ruc t ions  

The following procedures a r e  based on the  assumption t h a t  the  t r ans -  
f e r  l i n e s  contain no sa l t  o ther  than t h a t  a t  o r  near  the  f r eeze  valves .  
s a l t  i s  known t o  be i n  the  l i n e s ,  s p e c i a l  i n s t r u c t i o n s  w i l l  be i ssued .  

If 

I n i t .  Date/Time 

1 PRFPARATION FOR TRANSFERS 

1.1 Check t h a t  the  r eac to r  has been drained.  

FV-104, 105, and 106 a r e  deep frozen and re -  

a c t o r  i s  i n  the  p r e f i l l  mode. 

1 .2  Heat up the  two taiiks involved i n  t h e  t r a n s f e r  

t o  1200°F. 
a l i s t i n g  of the  hea te r s  and thermocoupl- e s  a r e  

given i n  paragraph 5C f o r  tanks ir, the  d ra in  

tank c e l l  and paragraph llA-14 for t he  f u e l  

s torage  tank. 

Details of the  heatup as wel l  as 
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I n i t .  CQte/Time * 

1.3 Heat up the  t r a n s f e r  l i n e s  as described below. 

This sec t ion  covers the  heatup of L-107, 108, 
log, 110, 111 i n  the a rea  isola . ted by the 

f reeze  valves i n  these l i n e s .  

1.3.1 Check t o  sez  t h a t  records iEdicate  

t h a t  no s a l t  i s  i n  the  l i n e s  o ther  than 

a t  the f reeze  

1.3.2 Check t h a t  

i n  the f reeze  

FV- 107 
FV- 108 
FV- 109 

valves.  

the following FV's a r e  s e t  

pos i t ion  and frozen.  

FV 110 

FV- 111 

1.3.3 Plug i n  the thermocouples l i s t e d  i n  

Table 1l .A-1 i n t o  a readout device and 
record readout i n  Col. 3 & 4. 

S e t  S-4 t o  rece iver  tank s e l e c t e d  f o r  

the  t r a n s f e r  and S-5 t o  the supply tank. 

1.3.4 

1.3.5 Check Syphon Break Temperatures on 

FV-107, 108, 109, 110, and 111 to be 

>900°F (These a r e  heated with tanks in-  

volved, see s t ep  1 . 2 ) .  

1.3.6 Turn on shoulder hea ters  t o  the  re -  

. 

ce iver  tank f reeze  valve and heat  to.-"F. 

1.3.7 When shoulder temperatures of rece iver  

tank f reeze  valve exceeds 900°F, thaw 

Receiver Tank Freeze Valve t o  vent gas 

from heatup of l i n e s .  

1.3.8 Turn on hea ters  l i s t e d  i n  Table 1lA-1 

t o  10% of normal value. 

1.3.9 Increase coyitrollers t o  heat  t r a n s f e r  

l i n e s  t o  ~ X I O " E ' .  

75%, go'%, and 105% of 1200°F s e t t i n g .  

not exceed 20G°F/hr. 

Se t  c o n t r o l l e r s  a t  30%, 
Do 

The A4  and B4 
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1.3.9 (continued) 

thermocouples on the f reeze  valves 

should be heated above 950°F. 
1.3.10 When t r a n s f e r  l i n e s  reach 1200°F 

1 l A -  3 
8/5/65 

I n i t .  Date/Time 

f reeze  Receiver Tagk Freeze Valve. 

1 . 4  Check t h a t  s h i e l d  blocks a r e  i n  place on 
r e a c t o r  c e l l ,  d ra in  tank c e l l ,  and f u e l  pro- 

cessing c e l l  and no maintenance work i s  i n  

progress i n  these c e l l s .  Se t  FV-103 t o  f reeze  

and monitor F"J-103 temperatures t o  assure  
t h a t  no sal t  i s  t r a n s f e r r e d  t o  the reac tor .  

S h i f t  Supervisor 's  apgroval t o  prcceed. 

2 TRANSFER FROM FD-1 TO FST 

2.1 Af te r  completing 1 l .A-1 ,  take a complete inven- 

tory .  (Check l i s t  l2B-5). 
2.2 Check t h a t  the  switches f o r  FV-106, 107, 108, 

109, 111, and 112 a r e  i n  the frozen pos i t ion  

and the temperatures ind ica te  t h a t  they a r e  

frozen ( a l l  assoc ia ted  alarms c l ea red ) .  

Check t h a t  HCV-692 i s  open and the  FST 

pressure (PR-608) i s  l e s s  than 2 ps ig .  Check 

t h a t  FST has been purged of a i r .  

2.3 

2.4 Close HV-60713 -, HV- 6 0 8 ~  -? HCV-530 -7 

and HCV-690 -. 
If FD-1 pressure (PR-572) i s  g r e a t e r  than 

2 psig, vent through l i n e  573 and then close 

HCV- 573. 

2.5 

2.6 Close HCV-544 -, HCV-545 -, and HCV-546 . 
2.7 S e t  S-4 t o  FST (Receiver).  

Se t  S-5 t o  FD-1 (Supply Tank). 

Thaw FV-109 and FV-110. 
Check a l l  rods a t  the f i l l  pos i t ion .  2.8 

. 
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I n i t .  

Check pump bowl pressure <1 p s i  (PRC-522A) 2.9 
2.10 Adjust PIC-517, open HCV-572 and pressur ize  

FD-1 t o  t r a n s f e r  the  sal t .  

needed- t o  start  the  t r a n s f e r  and 29 p s i  when 

FD-1 i s  empty and FST contains  - 70 f t 3  of 

f u e l  sa l t . )  

(A Ap of 20 p s i  i s  

2.11 When t r a n s f e r  i s  complete, reduce FD-1 

pressure - 1/2 p s i  through HCV-573 and 

f r eeze  FV-110. 

2.12 Take system inventory.  

2.13 FV-109 should be frozen a t  t h i s  time i f  the  

(Check l i s t  l2B-5) 

t r a n s f e r  l i n e s  are not  t o  be deep frozen.  

2.14 Vent FD-1 pressure t o  5 p s ig  through HCV-573. 
TFANSFER FROM FD-2 TO FST 

3.1 Af te r  completing 1lA-1 take a complete inven- 

tory .  Check l i s t  l2B-5. 
Check t h a t  t he  switches for FV-105, 107, 108, 
109, 111, and 112 are i n  the  frozen pos i t i on  
and the  temperatures ind ica te  t h a t  they are 

frozen ( a l l  assoc ia ted  alarms c l e a r e d ) .  
Check t h a t  HCV-692 i s  open and FST pressure 

PR-608 i s  less  than 2 ps ig .  

3.2 

3.3 

3.4 Close H V - ~ O ~ B ,  H V - ~ O ~ B ,  HCV-530, and HCV-690. 
3.5 If FD-2 pressure (PR-574) i s  g rea t e r  than 

2 psig,  vent through l i n e  575 and then c lose  

HCV- 575. 
3.6 Close HCV-544 -, HCV-545 - and HCV-546 . 
3.7 S e t  S-4 t o  FST (Receiver).  

S e t  S-5 t o  FD-2 (Supply Tank). 

Thaw FV-108 and 110. 

Check a l l  rods a t  the  f i l l  pos i t i on .  3.8 
3.9 Check PRC-522 <1 ps ig .  

. 

. 

. 
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3.10 Pressur ize  FD-2 and t r a n s f e r  the  sal t  (A 

of 20 p s i  i s  needed t o  s tar t  the  sa l t  t r a m f e r  

and 29 p s i  when FD-2 is  empty and FST contaizs  

approximately 70 f t 3  of f u e l  sa l t .  ) 

pressure  - 1/2 p s i  through ZCV-575 acd f reeze  

FV- 110. 

3.11 When the  t r a n s f e r  i s  complete, reduce PD-2 

3.12 Take system invectory,  Check l i s t  12B-5. 
3.13 FV-108 should be f roze2  a t  t h i s  time i f  the  

t r a m f e r  l i n e s  a r e  :lot t o  be deep frozen.  

3.14 Vent FD-2 pressure  t o  5 p s i g  through HCV-573. 
TRANSFER FROM F'FT To FST 

4 .1  
4 

Af t e r  completing 1LA-1, take a complete inven- 
tory,  Check l i s t  U B - 5 .  
Check t h a t  the  switches f o r  FV-104, 107, 108, 

109, 111 a r e  i n  the  frozen pos i t i on  and the  

4.2 

temperatures ind ica t e  t h a t  they a r e  f rozen 
( a l l  a s soc ia t ed  alarms c l ea red ) .  

Check t h a t  HCV-629 i s  open and FST pressure  

(PR-608) i s  l e s s  than 2 ps ig .  

Close HV-607B, H V - ~ O ~ B ,  JXV-530, and HCV-690. 

If FFT pressure  (PR-576) i s  g r e a t e r  than 2 

4.3 

4.4 
4.5 

psig,  vent  through l i n e  577 and then c lose  

HCV- 577. 
4.6 Close HCV-544 -, HCV-545 - & HCV-546 . 
4.7 S e t  S-4 t o  FST (Receiver) 

Se t  S-5 t o  FFT (Supply Tank) 

Thaw FV-107 and 110. 

Check a l l  con t ro l  rods a t  t he  f i l l  pos i t i on .  4.8 
4.9 Check PRC-522 <1 ps ig .  

4.10 Pressurize  FFT and t r a n s f e r  the  sa l t .  (A aP 
of 17 p s i  i s  needed t o  start  the  t r a n s f e r  and 

25 p s i  when FFT i s  empty and FST contalns  

approximately 70 f t 3  of f l u s h  s a l t . )  

1lA- 5 
8/5/65 
Ea t e  /Time 

c 

. 
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4.11 When transfer is complete, reduce FFT pressure - 1/2 psi through HCV-577 and freeze FV-110. 
4.12 Take system inventory, check list 125-5. 

4.13 FV-107 should be frozen at this time if the 
transfer lines are not to be deep frozen. 

4.14 Vent FFT pressure t,o 5 psig through HCV-577. 
TRANSFER FROM FST TO FD-1 5 
5 . 1  

5.2 

5.3 

5-4 

5.5 

5.6 

5.7 

5 -8 

After completing 1 l A - 1 ,  take a complete inven- 

tory, check list 125-5. 

Check that the switches for FV-106, 107, 108, 
110, 111, and 112 are in the frozen position 

and temperatures indicate that they are frozen 

(all associated alerms cleared). 

Check that HCV-544 and HCV-533 are open and 

FD-1 pressure (PR-572) and FP pressure (PR-522) 
are less than 1 psig. 

If FST pressure (PR-608) is greater than 
2 psig, vent through line 692 and then close 
HCV-692. 

Close HV-~O~A, HV-~O~A, and HCV-530 and 

HCV- 690. 
Set S-4 to FD-1 (receiver). 
Set S-5 to FST (supply). 
Thaw FV-110 and 109. 

Pressurize FST by adjusting FCV-530 to opening 

HCV-530, and transfer the salt. 

16 psi is needed to start the transfer and then 
it should continue unless the syphon is lost 

or the back pressure equals the salt head of 

20 psi. 

When the transfer is complete, reduce FST 

pressure - 1/2 psi through HCV-692 and freeze 

( A AP of 

FV- 109. 

. 
(. 

. 
c 

* 

L 
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5.9 
5.10 FV-110 should be frozen a t  t h i s  time i f  the  

Take a system inventory, Check l i s t  l2B-5. 

t r a n s f e r  l i n e s  a r e  not t o  be deep frozen.  

5.11 Vent pressure i n  FST t o  5 p s ig  through 

HCV- 692. 

6 TRANSFER FROM FST 'IC FD-2 

6.1 

6.2 

6.3 

6.4 

6.5 
6.6 

6.7 

6.8 

6.9 

Af ter  completing L l A - 1  take a complete inven- 

tory,  Check L i s t  1213-5. 

Check t h a t  the  switches f o r  FV-105, 107, 109, 

110, 111, and 112 a r e  i n  the  frozen pos i t i on  
and temperatures ind ica t e  t h a t  they a r e  

frozen ( a l l  assoc ia ted  alarms c l ea red ) .  

Check t h a t  HCV-545 and HCV-533 are open and 

FD-2 pressure (PR-574) and FP pressure 

(PR-522) a r e  l e s s  than 1 ps ig .  

I f  FST pressure (PR-608) i s  g rea t e r  than 2 

psig,  vent through l i n e  692, and then c lose  
HCV- 692. 

Close Hv-607A, H V - ~ O ~ A ,  HCV- 530, and HCV-690. 

S e t  S-4 t o  FD-2 (Receiver) 

S e t  S-5 t o  FST (Supply Tank) 

Thaw FV-110 and 108. 
Pressurize  FST by ad jus t ing  PCV-530 and opening 
HCV-530 and t r a n s f e r  the sal t .  

16 p s i  i s  needed t o  s tar t  the  t r a n s f e r  and 

then it should continue unless  the  syphon i s  

lost o r  the  back pressure equals the sa l t  

head (20 p s i ) .  
When the  t r a n s f e r  i s  complete, reduce FST 

pressure - 1/2 ps ig  through HCV-692 and 

f reeze  FV-108. 
Take a system inventory, Check L i s t  E B - 5 .  

(A AP of 

6.10 FV-110 should be frozen a t  t h i s  time i f  the  

t r a n s f e r  l i n e s  a r e  not t o  be deep f rozen .  

c 

. 
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6.11 Vent pressure i n  FST t o  5 ps ig  through 

HCV- 692. 
7 TRANSFER FROM FST TO FFT 

7.1 

7.2 

7.3 

7.4 

7.5 
7.6 

7.7 

7.8 

7.9 

After completing 1LA-1, take a complete in-  

ventory, Check L i s t  l 2B-5 .  
Check t h a t  the switches f o r  FV-104, 108, 109, 
110, 111, and 112 a r e  i n  the  frozen p o s i t i o n  

and temperatures ind ica te  t h a t  they a r e  

frozen ( a l l  assoc ia ted  alarms c l ea red ) .  

Check t h a t  YCV-546 and HCV-533 a r e  open 

and FFT pressure (PR-576) and FP pressure 

(PR-522) a r e  l e s s  than 1 ps ig .  

If FST pressure (PR-608) i s  g r e a t e r  than 17 
ps ia ,  vent through l i n e  692 and then c lose  

HCV- 692. 
Close K V - ~ O ~ A ,  m-608A, HCV-530, and HCV-690. 
S e t  S-4 t o  FFT (Receiver) 
S e t  S - 5  t o  FST (Supply Tank) 

Thaw FV-110 and 107. 
Pressurize FST by a d j u s t i n g  PCV-530 and 

opening HCV-530 and t r a n s f e r  the sal t .  (A LIP 

of 1 4  p s i  i s  needed t o  s t a r t  the  t r a n s f e r  and 

then it should continue unless  the syphon i s  

l o s t  or the back pressure i s  g r e a t e r  than the 

s a l t  head (1-7 p s i ) .  
When the t r a n s f e r  i s  complete, reduce FST 

pressure - 1/2 p s i  through HCV-592 and f reeze  

FV- 107. 

Take a system inventory, Check L i s t  l2B-5.  

. . 

7.10 FV-110 should be frozen a t  t h i s  time i f  the 
t r a n s f e r  l i n e s  a r e  not t o  be deep frozen.  

7.11 Vent pressure i n  FST t o  5 p s i g  through 

HCV- 592. 

. 
a 

. 
* 
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8 TFANSFER FROM FD-1 TO FD-2 

8.1 Af ter  completing 1U-1, take a complete inven- 

tory ,  Check L i s t  E B - 5 .  
Check t h a t  the  switches f o r  FV-105, 106, 107, 
109, and 110 a r e  i n  the  frozen pos i t i on  and 

the  temperatures ind ica t e  t h a t  they a r e  frozen 

( a l l  a s soc ia t ed  alarms c lea red ) .  

Check t h a t  HCV-575 i s  open a i d  FD-2 pressure  

(PR-574) i s  l e s s  than 2 ps ig .  

If FD-1 pressure  (PR-573) i s  g r e a t e r  than 

2 psig,  vent through l i n e  573 and then c lose  

HCV-573. 

8.2 

8.3 

8.4 

8.5 Close HCV-544 -, HCV-545 -9 & HCV-546 . 
8.6 S e t  S-4 t o  FD-2 (Receiver) 

S e t  S-5 t o  FD-1 (supply) 

Thaw FV-108 and 109. 
Check a l l  con t ro l  rods a t  the  f i l l  pos i t i on .  

Pressurize  FD-1 and t r a n s f e r  the  sa l t  (A AP 

of 7 p s i  i s  needed t o  s ta r t  t he  t r a n s f e r  and 

11 p s i  t o  complete t r a n s f e r . )  

8.7 
8.8 

8.9 When the  t r a n s f e r  i s  complete, reduce FD-1 

pressure  - 1/2 p s i  through HCV-573 and f r eeze  

FV- 108. __I 

8.10 Take a system inventory, Check L i s t  l2B-5. 

8.11 FV-109 should be frozen a t  t h i s  time i f  the 

t r a n s f e r  l i n e s  a r e  not  t o  be deep frozen.  

8.12 Vent pressure  i n  FD-1 t o  5 p s i g  through 

HCV- 573. 
9 TRANSFER FROM FD-2 TO FD-L 

9.1 Af te r  completing 1lA.1, t ake  a complete in-  
ventory, Check L i s t  l2B-5. 

9.2 Check t h a t  the  switches for FV-105, 106, 107, 
108, and 110 a r e  i n  the  frozen pos i t i on  and 

the  temperatures ind ica t e  t h a t  they a r e  frozen 

( a l l  a s soc ia t ed  alarms c l ea red ) .  

1u- 9 
8/5/65 

Date/Time 
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9.3 

9.4 

9.5 
9.6 

9.7 
9.8 

9.9 

Check t h a t  HCV-573 i s  open and FD-1 pressure  

(PR-572) i s  less  than 2 ps ig .  

If FD-2 pressure (PR-574) i s  g r e a t e r  than 

2 psig,  vent. through l i n e  575 and then c lose  
HCV-575. 
Close HCV-544 -, HCV-545 -, HCV-546 -. 
S e t  S-4 t o  FD-1 (Receiver) 

S e t  S-5 t o  FD-2 (Supply) 

'maw FV-108 and 109. 

Check all. con t ro l  rods a t  t he  f i l l  pos i t i on .  
Pressurize  FD-2 ar,d trarisfer the  sa l t .  

of 2 p s i  i s  needed t o  s t a r t  the  t r a n s f e r  and 

11 p s i  t o  complete t r a n s f e r . )  

When the  t r a n s f e r  i s  complete, reduce FD-2 

pressure - 1/2 p s i  through HCV-575 and 

f r eeze  FV-109. 

(A AP 

* . 

9.10 Take a system inventory, Check L i s t  l2B-5. 

9.11 FV-108 should be frozen a t  t h i s  time i f  the  

t r ans fe r  l i n e s  are not  t o  be deep frozen.  

9.12 Vent pressure i n  FD-2 t o  5 ps ig  through 

HCV- 576. 
10 HEbITLJP OF FST 

This sec t ion  covers the  heatup of FST, l i n e  

110 t o  the surge pot of FV-110, l i n e  111 t o  
FV-111, includes both surge pots  of FV-110 and 

H-110-7 on both sides of FV-110. 

1 0 . 1  Check tha t  oxygen has been purged from the  
system. 

10.2 Check t o  see t h a t  records ind ica t e  t h a t  no 

sa l t  i s  i n  the  l i n e s  other  than a t  t he  

f r eeze  valves .  

10.3 Check t h a t  the  following FV's are s e t  i n  the  

f reeze  pos i t i on  and frozen. 
FV-110 -, F V - l i l  -, FV-112 -. 

1 C . 4  Open HCV-692. 

c 

. 

. 
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10.5 

10.6 

10.7 

10.8 

10.9 

I n i t .  Date /Time 
S e t  V - 6 0 8 ~  t o  maintain a flow of 0.5 j / m  on 

FIA-608. 

prevent a c t i v i t y  from backing up the  l i n e .  

Check t h a t  the  thermocouples l i s t e d  i n  Table 

1lA-2 are plugged i n t o  a readout instrument 

and t h a t  these are i n  operat ion.  Record 

This w i l l  purge the  tank and w i l l  

I n s t .  No. and T.E. Readout Points .  

Se t  con t ro l l e r s  l i s t e d  i n  Table a t  10% of t h e i r  

maximum s e t t i n g  and s t a r t  heat ing the  system. 

-(Push start  but ton on induction regula tors .  ) 
Using the hea ter  c a l i b r a t i o n  curves as guides, 

hea t  the  system a t  approximately 100°F per  

hour. Maintain temperatures within ? 100°F 
of each o ther  i f  poss ib le .  

Adjust con t ro l l e r s  t o  l e v e l  out  t he  tempera- 

t u re s  a t  approximately 1200°F. 

10.10 Close v-608 and HCV-692. Maintain PR-608 
a t  1 t o  5 ps ig .  

11 HEATUP OF FILL LINE 111 

This sec t ion  covers the  heatup of the  f i l l  l i n e  
from the  disconnect f lange  t o  FV-111. Deta i l s  of 

the  procedure a r e  given below. 

11.1 

11.2 

11.3 

11.4 

Check t o  see t h a t  the  l i n e  does no t  contain 

any sal t .  

Connect the  thermocouples l i s t e d  f o r  t he  f i l l  

l i n e  i n  Table llA-3 t o  a readout i n s t .  

Record instrument and po in t  number i n  Table 
11~- 3 .  
Increase the  s e t t i n g  on the  c o n t r o l l e r s  given 

i n  Table llA-3 t o  give approximately 

200"F/hr heatup. 

Adjust the  con t ro l l e r s  t o  l e v e l  out  t he  

temperature a t  approximately 1200°F. 

12 HEATUP OF WASTE LINE 112 

This sec t ion  covers the heatup of L-112 from 
the  tee i n  L-110 t o  the capped penetrat ion.  
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Init. Ihte/Time . 
12.1 Check L-110 empty of salt or salt molten. 

12.2 Connect the TE's listed in Table 1lA-4 to a 
Record instrument and 

. 
read odt instrument. 

point number in Table llA-4. 

12.3 Adjust heater control H-112-1 to heat line. 

Since line will contain salt do not heat 

up faster than 50"F/hr. 

12.4 Adjust controller to level temperature out 

at 1230°F. 

- 13 KEATUP OF FILL LINE 203 

This section covers the heatup of the fill line 

from the disconnect flange to the CDT. 

1 3 . 1  Check to see that the line does not contain 
any salt. 

13.2 Connect line 203 to the CDT. Open HCV-511B 

to purge L-203. CAUTION: Line may contain 

salt which could present a beryllium hazard. 

Take proper precauti6ns. Then blank the top 

end of the line to exclude oxygen or have it 

connected to a shipping container. Close 

~ ~ v - 5 1 1 ~ .  

13.3 Connect the thermocouples listed for the fill 
line in Table llA-5 to a readout instrument. 

Record instrument and point number in Table 

~ I A - 5 .  
13.4 Increase the setting on the controllers given 

in Table llA-5 to give approximately 200"F/hr 

hea tup. 

13.5 Adjust the controller to level out the 

temperatures at approximately 1200°F. 

14 KEATUP OF TRANSFER AND SALT ADDITION FREEZE VALVE: ASSEMBLIES 

When a freeze valve is frozen to obstruct flow, 

only a small volume of salt near the center of the 

valve is frozen. Occasionally it will be desirable 

). 

: 

b 
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14 

FV 
No. 

107 
108 

109 
110 

111 

112 

- 

( continue d ) 
or necessary t o  cool  t he  surge pots  and piping 

assoc ia ted  with the  f r eeze  vzlve.  

poss ib le  t o  remove a l l  of the  s a l t  (except f o r  

FV-103), spec ia l  precaut ions must be taken t o  

prevent ruptur ing the pipe due t o  expansion of the 

s a l t  as it i s  heated. 

f i rs t  t o  melt the  sal t  so tha.t t he re  i s  room for 

expansioc. I n  a i l  cases  it i s  assumed t h a t  the  

adjacent  pipe does not  c o i t a i n  sa l t  or t h a t  the  

sal t  i s  molten. 

ing of the  FV's i f  the  pot  temperatures a r e  l e s s  

than 950°F. 

FV's under c e r t a i n  condi t ions.  

14 .1  

Since i t  i s  not 

The outs ide a reas  a r e  heated 

ln t e r loeks  on TE's prevent  thaw- 

Other i n t e r locks  prevent thawing 

Heatup of Freeze Valve Assemblies FV-107, 

108, 109, 110, 111, and 112. 

To prevent poss ib le  rupture  Gf the  assemblies, 

the f reeze  valve Syphon break on ad jacent  

l i n e s  should be heated t o  above 900°F before 
thawing the  valve.  The valve hea te r  cont ro l -  

l e r s  w i l l  then have t o  be ad jus ted  for normal 

operat ion (See Sect ion 41). 
The thermocouples and hea ters  

l i s t e d  below: 

TE No. 

FV-107-A4 & B4 

FV-108-A4 & B4 

FV-109-Ab & B4 

FV-llO-Ak & B4 
FV-lll-Ak & B4 
FV-112-Ak & B4 

Heater No. 

FV-107-2A, B, C, D 

FV-108-24, B, C, D 

~ ~ - 1 0 9 - 2 ~ ,  B, c, D 

FV-llO-U, B, C, D 

FV- 111- 2, B, C, D 

FV-112-2A, 3, C, D 

involved a r e  

Cont ro l le r  
No. 

FV- 107- 3 
FV- 108- 3 
FV-109- 3 
FV- 110- 3 
FV-111- 3 
FV- 112- 3 

HC P 
10 

11 

11 

12 

12 

12 

- 

. 



I n i t .  Date/Time 

14.2 Heatup of Freeze Valve Assemblies FV-204 and 206. 

The v e r t i c a l  sec t ions  of the  l i n e s  near the  

f reeze  valves must be heated before the f reeze  

valve shoulders.  These l i n e s  w i l l  normally 

be heated as the  coolant system i s  heated 

(see Sect ion 5F) and the FV pot  i s  heated with 

the CDT (See Sect ion 5 C ) .  

procedure i s  given below. 

14.2.1 

Details of the  

Check t o  see t h a t  temperatures a t  

933-204-6, TE-206-6, and TE-FV-204-5B 

a r e  above 1100°F. 

14.2.2 Heat up shoulders of FV-204 and 206 

by r a i s i n g  the s e t t i n g  on c o n t r o l l e r s  

FV-204-2 and 206-2. 

14.2.3 When the temperatures a t  TE FV-204-A4, 

Bb and TE FV-206-A4, B4 a r e  above 1000°F 

on TR-3300, the f reeze  valves can be 

operated without ruptur ing the  l i n e s .  

It w i l l  be necessary t o  a d j u s t  the f reeze  

valve hea ters  f o r  normal operat ion (See 

Sect ion 31). 

. 

c 



PATCH PNL 
NO;: 

. 

Ins  t 

TRA 33OC 
I t  

I t  

11 

11 

I 1  

I 1  

11 

11 

I t  

1 

@l 
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Table 11 A - 1  

TE 
NO;: 

FV 107-A1 

FV 107-Bk 

FV 108-A4 

FV 108-B4 

FV 109-A4 

FV 109-B4 

FV 110-Ab 

FV 110-B4 

FV l l l - A 4  
FV l l l - B 4  
108-7 

LO9-7 
!la- 1 

-10-2 

. 1 0 - ~ 3  

.io- ~3 
io-c3 

1 0 - 5 ~  

10-6 

10-7 

10-8 
10-9 

10-4A 

LO-A10 

LO - B10 
-1- 7 

TRANSFER LINE THERMOCOUPLE3 AND LIEA?IER COKTROL 

296 

297 

308 

30 9 
3 20 

321 

332 

333 
344 
345 
433 

443 
444 
445 
471 
472 
44-6 
448 
4 50 

451 
452 
453 
454 
464 
463 

441 

TE READOUT 
Point 

7 
8 
9 

10 

11 

1 2  

13  
1 4  
15 
16 

HEATER 
NO. 

FV 107-’&,E 
FV 1or;-y9 E 

FV 198-g9  c 
F’J 1 0 8 - i c , ~  

FV 1 0 9 - u ,  
FV 103-3, 
FV 109-ic, 
F-J 109-y, 
FV llO-dA, 

FV l07-lC,D 
FV lo-- ?C, D 
FV l O d - l A , B  

FV 108-3c,r, 

F’J 110-?, 
FV UC-L-C, 
FV 110- c 
FV 7.v lZI-gA:i 1Il-34,: 

E 111-1-1 
H-210-1-1A 

H-110-1-2A 

H 110-2-1A 

H 110-2-2A 

H 110-2-3A 

FY 111-2c, 1 

Hl10- 3-1A 

H 110-3 -2~  

H 110-5 

H 110-4 

H 110-6-1 

11 A 3 5  
8/5/65 

CONTROLGT 
1’so . 

FiT 107- 3 
FV 107-1 

F’V 107-1 
F; 10‘ -3  
FV ;Off-1 
?‘i 108-3 
FV 108-1 
FV 108-3 
FV 109-1 
FV 109-3 
FV 109-1 
FTJ 109-3 
FV 110-2 
FV 110-3 
FV 110-2 
FV 110-3 
F’J 111-2 
FV 111-3 
FV 111-2 
Ii 111-1 
H 110-1 

H 110-1 

H 110-2 
1 1  

11 

110- 3 
11 

€I-100- 4 
H 110-5 
H-110-6 

1 1  

I f  

11 

I 110-7 
11 

1 1  

- 
HC : 
N( 

10 
- 

11 

11 

12 

12 

12 

12 

11 

11 

LO 

-0 

.o 

.o 
0 

2 

2 

2 
11 

I f  

1 1  

1 1  

I t  

11 

L 

. 



Table 11 A-2 

FUEL STORAGE TANK THERMOCOUPUS AND HEATER CONTROLLERS - 
ICP j 
uo-I  
13 

-3 

13 

12  

12  

- 

m 
NO 

FST - lA 
FST - 1 B  

NO. 1 
214 

215 
216 

218 
217 

220 

221 

222 

225 

223 
226 

224 

227 

228 

229 

2 30 

454 

463 
45 5 
456 

j T  -2A 

3T - 2B 

ST - 3 
ST - 4A 

3T - 4B 

3T - 5 

ST - 8 

ST - 6 
'ST - 9 

'ST - 7 

PST - 10 

?ST - 11 
EST - 12 

FST - 13 
110 - A10 

110- B10 

111- 7 
110- 11 

110-12 

I n s t  

TR 3002 

3002 

TR 3002 

TR 3002 

TR 3002 

i 

?ATCH PNL I TE READOUT 
Point  

11 

12 

1 4  

1 5  

16 

.. 

11 A-16  
8/5/65 

HEATER I CONTROLUR 
No. i 

FST- 4 
lA, B, *; B 

11 

1 1  

?ST- 3 
LA, B 

2A, B 

11 

11 

f5t-2 

u, B 
a, B 
$4, B 
&A, B 

f5t-1 

1-8 
11 

110-7-1 
110-7-1 

110-7-1 

110-7-2 



. 
NO. 

11 A-17 
A p p r o v e d  

8/5/65 Table llA-3 

111 T ~ ~ o C o u P I ; E S  AND HEATER CONTROL 

NO. NO. NO. 
NO. In s  t Point 

I 
111- 1 457 111-2-2 

111- 2- 1 

111-1- 3 
111-1-2 

111-1-1 

H-111-2  #12 
I t  

H - 1 1 1 - 1  12 
I 1  

I t  

LINE 112 THERMOCO'JPLFS AND HEATER COrJTROLS 

111- 2 

111- 3 
111-4 
111- 5 
111- 6 

Poin t  

458 
459 
460 
461 
462 

pGE- 
NO. 

H 112-1-1 

H 112-1-2 

H 112-1-3 

FV 112-3~ ,  B 

H 112-1-4 

CONTROLLFR 
NO. 

H 112-1 
I t  

11 

1 1  

FV 112-3 

HCP 
NO. 

#12 

. 

. 
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Table l l A - 5  

LINE 203 THERMOCOUPUS AND HEATER CONTROLURS 

. 

. 

b 

, 

. 
, 
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11B OPEXIPJG REACFOR CELL, DRAIN TANK 
CELL AIVD COOLAW CELL 

After a power operat ion considerable r ad ioac t iv i ty  may be present  

i n  t h e  r eac to r  cel l ,  d ra in  tank c e l l  and coolant c e l l .  

care  must be exercised when opening t h e  sh i e lds .  
drained i n t o  one of t h e  d ra in  tanks.  

afterheat-removal thimbles could cause a release of considerable steam 

and rad ioac t iv i ty ,  it i s  des i r ab le  t o  allow s u f f i c i e n t  t i m e  af ter  shut -  

down s o  tkat  ccol ing i s  no longer  required.  

be  bo i l ed  dry and the water s to red  i n  t h e  FWT's. 

a l s o  be drained. 

molten i n  t h e  ta;lks should be off i f  the shctdown i s  t o  be a lengthy one. 

Therefore, g r e a t  

Y3e f u e l  s::oc;d be 

Since a rupture  i n  the  d ra in  tank  

E e  cooling thimbles should 

The coolact  sa l t  should 

A l l  h ea t e r s  except those required t o  keep the salts  

Since secondary containment i s  provided by inflow of a i r  when t h e  

sh i e lds  are opened, t h e  s t ack  must run continuously. I n  order t o  main- 

t a i n  t h e  required 100 ft/min flow i n t o  t h e  cells ,  t h e  maximum open area 

i s  res t r ic ted  t o  approximately 130 sq f t .  

Each shutdown w i l l  involve d i f f e r e n t  operations,  and it i s  d i f f i c u l t  

t o  w r i t e  spec i f i c  i n s t ruc t ions  i n  advance. Therefore, it i s  e spec ia l ly  

important for t h e  operator  t o  be  a l e r t  for hazards or other  items which 

have been overlooked. It i s  des i rab le  t o  shut  o f f  a l l  e l e c t r i c a l  power 

not required i n  order  t o  reduce shock hazard during maintenance opera-. 

t i o n s .  
be  shu t  down i f  not needed. 

a l l  valves and breakers involved. These t ags  should state t h a t  t h e  
reason f o r  tagging i s  a r eac to r  shutdown. S h i f t  superv isor ' s  permission 

Other equipment and systems such as water and o i l  systems should 

"DO not operate"  t ags  should be a t tached  t o  

should be given as t h e  condi t ion required t o  remove them. 

s p e c i f i c  p iece  of equipment i s  t o  be worked on, an  add i t iona l  t a g  should 

be a t tached  giving t h e  work reques t  number. 

I n  case a 

The white s l i p s  should be a t tached  t o  a copy of t h i s  s ec t ion  of t h e  

Operating Procedures and should be removed a t  t h e  end of t h e  shutdown 

when the  s h i e l d  i s  closed.  

Care should be taken to valve out t he  l e a k  de tec tor  t o  any f lange 

before  it i s  opened. Whelz it i s  closed, a l eak  check shonld be s t a r t e d  

immediately. 

. 
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The following i s  a check l i s t  covering most of t h e  operat ions which 

may be required before opening t h e  s h i e l d .  

depending on t h e  maintenance which i s  t o  be done. 

Do only p a r t s  which apply 

I n i t .  Date/Time 

1 RC HEATER SHUTT)OWN CHECK LIST 

@en and t a g  d i s t r i b u t i o n  breakers  which apply. 

1.1 

1.2 

1 .3  
1.4 
1-5 
1.6  
1.7 
1.8 
1 . 9  

Heater FV-103 

Heater H-103 

Heater RAH-1 
Heater M - 2  

Heater RCH-3 
Heater FP-1 
Heater FP-2 
Heater RCH-4 
Heater HXl  

1.10 Heater HX2 

1.11 Heater HX3 
1.12 Heater RCH-1 

1.13 Heater RCH-2 

1.14 Heater RCH-5 
1 .15  Heater RCH-6 
1.16 Heater RCH-7 

1.17 Heater H-102-2 

1.18 Heater H-200-15 

1-19 Heater H-200-16 
1.20 Heater H-201-10 

1.21 Heater H-201-14 

1 . 2 2  Heater H-101-2 

1 . 2 3  Heater 9-100-1 

1.24 Heater H-100-2 

1 . 2 5  Heater H-101-3 

1 . 2 6  Heater Rl 

1 . 2 7  Heater R2 

1 . 2 8  Heater R3 

G5-1-A4-2  - 

G 5 - 1 - A 5 - 1  - 
G5-1-A5-2 __. 

T - L A - ~  

T - L A - ~  

T -1 -B -6 

- G 5  -1 -Ab - 4 

T-1-A-10 

T-1-B-9 
T-1-B-10 

T - L B - ~  
T-1-C-7 
T-1-c-9 

T-1-c-8 
T-1-c-5 
T-1-c-6 
T-2 -V1-22 - 
T - 2 - vl - 17 
T-2 -vl-18 

T-z -v1-19 - 
T-2-VI-9 - 
T-2-vi-5 - 
T-2-v l -13  - 
T-2-Y-3 
T-2-Y-5 

T-2 -Y -6 

T -1 -C -10 

- 
- 

T-2 - V l - l  

8 

. 

. 
. 



Approved by 

1 . 2 9  Heater H-200-14 T2-W1-2 

- 1.30 Heater H-201-11 TZ-Wl-5 
1 .31 Heater H-200-1 T2-WZ-2 

1.32 Heater 9-200-11 rz-w2-6 
1.33 Heater H-ZOC-12 E - W Z - 1 0  

1.34 Heater 3-201-1 T2-WZ-14 
- 
- 

. 

. 
1 

- 1.35 Heater H-201-2 T2-W2-18 

1.36 Xeater H - 2 ~ 1 - 9  ~ 2 - w 2 - 1 7  - 
- 1.37 Heater 5-202-5 TZ -WZ -13 

- 1.38 Heater H-102-1 TZ-WZ-5 

1.39 Heater E-102 -4 T2 -sJZ -9 
DTC HEATER SHWDOWN CHECK LIST 2 

open 
2 . 1  

2 . 2  

2 .3  
2 . 4  

2 . 5  
2.6 
2.7 
2 . 8  

2.9  
2.10 

2 . 1 1  

2 .12  

2.13 

2.15 

2.16 

2.17 

2.19 

2.14 

2.18 

2.20 

and t a g  d i s t r i b u t i o n  breakers which apply. 

Heater 
Heater 

Heater 

Heater 

Heater 

Heater 

Heater 
Heater 

Heater 

Heater 
Heater 

Heater 

Heater 

Heater 

Heater 

Heater 

Heater 

Heater 

Heater 

Heater 

- FV-103 G5 -1 - A4 - 2 

- H-104-1 ~ 5 - 1 - K L - 1  

I 

FV-104-1 G 5  -1 -Al-9 
FV-104-1A G5-1-A4-1  

I 

. -  FV-104-3 ~5 -1-~1-11 

- H-104-5 G5-1-Al-3 

H-104-6 G5-1-m-5 - 
- FV-105 -1 G 5  - 1 - ~ l - 6  

FV-105 - l A  G 5  -1 - A l - l O  - 
- FV-105 -3 G 5  -1 -Al-8 

- H-105-1 G ~ - ~ - K L - z  

- H-105 -4 G 5  -1-A.l-4 

- FV-106-1 G5-1-A2-5  

- FV-106-1A G5-1-A4-3  
FV-106-3 G5-1-AZ-7 - 

- FV-106-1 ~ 5 - 1 - ~ 2 - 1  

H-107-1 G ~ - ~ - A z - z  

H-107-2 ~ 5 - 1 - ~ 2 - 4  

- H-106-4 G5-1-A2-3  

- 
- 
- H-107 -3 G 5  -1 -A2 -6 

I n l t  Date/T:irne 

. 



2.21 Heater FV-107-1 

2 .22  Heater LFV-107-3 

2.23 Eeater  13-LO8-1 

2 .24  Heater 9-108-2 

2.25  Heater 5-108-3 
2.26 Heater FV-108-1 

2.27 Heater FV-108-3 
2 .28  Heater E-109-1 

2 . 2 9  Heater H-109-2 

2.30 Heater H-109-3 
2 .31  Eeater FV-109-1 

2 .32  Heater FV-109-3 

2.33 Heater H-110-1 

2.34 Heater H-104-2 

2.35 Heater €1-104-3 

2.36 Heater H-104-4 
2.37 Heater H-105-2 

2.38 Heater H-105-3 

2.39 Heater H-104-7 

2.40 Heater H-110-2 
2.41 Heater H-110-3 
2.42 Heater 11-106-2 
2.43 Heater 11-106-3 

2.44 Heater FFT-1 
2.45 Heater FD1-1 

2.46 Heater FD2 -1 

2.47 Heater FFY-2 

2.48 Heater FDl-2 

2.49 Heater FD2-2 

~ 5 - 1 - ~ 2 - 8  - 
~ 5 - 1 - ~ 2 - 1 2  - 
G 5  -LA3 -1 - 
G5- l -A3-3  - 
G 5  -1 -A3 -5 - 
G 5  -1 -A3 -11 - 
G 5  - L A 3  -7 - 
G 5  - 1 4 3  -2 - 

G 5  -1-A3 -6 - 
G 5  - L A 3  -12 - 

G 5  -1 -A3 -9 - 
~5 -1 -c1-1 - 
G5-1-C1-3  - 

G5 -1 -C1-4 - 

- G 5 -1 - A3 - 4 

G5-1-A3-8 - 

G 5 - 1 - C 1 - 5  - 

~5-1-c1-6 - 

G 5  -1 -C1-2 - 
~5 -1-ci-8 - 
~ 5 - 1 - ~ 2 - 2  - 
G 5 - 1 - C Z - 7  - 
G 5  -BB-6 I_ 

G5-BB-10 - 
G 5  -BB-8 - 
T -1 -B-7 

T-1 -B-5 

G5-1-C1-7  - 

T -1 -B-3 

3 CC HEXTER SHUTDOWN CHECK LIST 
Open and t a g  d i s t r i b u t i o n  breakers  wliich apply.  

3 . 1  Heater H-203 -1 G5-1-cz -8 1 

3.2 Heater H-204-1 ~5-1-c2-6 - 

I n i t .  

l l B - 4  
9 / 4 6  5 

b 



. 

1 
r 

. 
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- 3.3 Heater H-206-1 G5-142-5 

I 
3.4 Heater C E - 1  G5-1-(22-4 

- 3.5 Heater H-204-2 G5-1433-5 
3.6 Heater FV-204-1 G5-143-5 
3.7 Heater FV-204-1A 
3.8 Heater FV-204-2 G5-143-4 
3.9 Heater FV-204-3 G5-1-C3-6 
3.10 Eeater FV-206-1 G5-1-C3-1 
3.11 Heater FV-206-1A 
3.12 Heater FV-206-2 G5-143-3 

- 

- 
- 
- 

- 
3.13 Heater C R I  G5 -BB-3 
3.14 Heater CRZ G5-BB-5 
3.15 Heater CR3 G5-BB-7 
3.16 Heater CR4 G5-BB-9 
3.17 Heater CR5 G5 - 2 4 - 3  
3.18 Heater CR6 G5-2-Y-4 
3.19 Heater CR7 G5 -2 -Y - 5 

- 
- 
- 
- 
- 
- 
- 3.20 Heater CR8 ~ 5 - 2 - Y - 6  

3.21 Heater H-200-13 T-1-A-5 
3.22 Heater H-201-12 T-1-A-7 
3.23 Heater H-202-2 T-1-A-9 
3.24 Heater H-201-13 TZ-Wl-9 
3.25 Heater H-202 -1 

3.26 Heater H-205 -1 

3.27 Heater ET-ZOlA-1  T2-W1-2 

3.28 Heater FT-201A-2 T2-Wl-4 
3.29 Heater F’T-ZOlA-3 ~ 2 - w i - 6  
3.30 Heater FT-201A-4 T2-Wl-8 

3.31 Heater FT-201B-1 T2 - W 1 - 1 0  

3.32 Heater FT-201B-2 T2-W1-12 

3.33 Heater FT-201B-3 TZ-Wl-14 
3.34 fieater FT-201B-4 ~2-w1-16 
3.35 Heater H-203 -2 TZ -Wl-17 

- 
- 
- 
- T2 -W1-20 

T2 -w1-18 - 
- 
- 

- 
- 
- 
- 
- 
- 

I n i t .  Date/Time 
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- 3.36 Heater CEC-2 T-2-V1-2 

- 3.37 Heater CDT-3 
3.38 Heater CP1 

3.39 Heater CP2 T-2-V1-14 - 

T-2 -VI -6 
T - 2 - V 1 - 1 0  - 

4 COOLING WATER SEUTDOWN CHECK LIST 

Close and t a g  those t h a t  apply. 

(WB, Ed, cc, sm) 
4.1 Fuel P u p  

4.2  Fiei  Pump 

4.3 Thermal Shie ld  

4.4 Thermal Shie ld  

4 .5  Thermal Shie ld  

4.6 RC Cooler No. 1 

4.7 RC Cooler No. 1 

4.8 RC Cooler No. 2 

4.9 RC Cooler No. 2 

- V-8304  
~ - 8 3 1  
V-844-A - 

7 

V-844C -A 

V-845 
V-840-A __ 
v-846-A - 
v - 8 3 8 - ~  - 
V-841 -A 

4.10 Drain C e l l  Cooler v - 8 3 6 - ~  
4.11 Drain C e l l  Cooler V-837-A - 

- 4.12 Coolant Pump v-832 -A 

- 4.13 Coolant Pump V-833 -A 
4.14 G a s  Cooler V-873 -A 

4.15 G a s  Cooler V-874-A 
- 
- 

4.16 CCP No. 1 

(Lube O i l )  V-875-D - 
4.17 CCP No. 1 

(Lube O i l )  V-876 
4.18 CCP No. 2 

(Lube O i l )  v-886 
4.19 CCP No. 2 

(Lube Oil) v-887 
5 FREEZE VALVES SHUTDOWN CHECK LIST 

Deep f r eeze  valves t h a t  apply pe r  Sect ion 31.4. 

I n i t .  Date/Time 

* ,  

. 

. 

. 

. 
5.1 FV-104 

. 



Approved 

* . 
5.2 FV-105 
5.3 FV-106 
5.4 FV-107 

5.6 FV-109 
5.7 FV-110 

5.8 FV-111 

5.9 FV-112 

5.10 FV-204 

5.5 FV-108 

5.11 FV-206 

I n i t .  Date/Time - 

, -  

I ’  - 
6 COMPOTJENT C O O L I X  AIR TO COMPONENFS SHCTDOWN CHECK 

LIST - . 
Shut off and tag cool ing  a i r  supply valves t h a t  apply. 

(W 
6.1  Fuel Pump HCV-903 
6.2 Reactor Neck HCV- 96 Z 
6.3 Reactor Neck HC V- 963 
6.4 Graphite Sampler HCV-961 
6.5 Cont ro l  Rod Drives HCV-915 h -- - -- 6.6 FV-103 Close HIC-919-U 
6.7 FV-104 Close HIC-908-A1 
6.8 FV-105 Close HIC-909-A1 
6.9 FV-106 Close HIC-9lO-U 
6.10 FV-107 Close HIC-911-A1 

6.12 FV-109 CLose HIC-913-M 
6.13 FV-204 Close HIC-906-~1 
6.14 FV-206 Close HIC-907-a 
COMPONEIW COOLING PUMPS SHUTDOWN CHECK LIST 

, HIC-919-AZ 
, HIC-908-AZ 

J’ HIC-909-AZ 
, HIC-910-A2 
, HIC-911-AZ 

-- 
-- 
-- 
-- 

6.11 FV-108 Close HIC-glZ-A1 ~ HIC-912-A2 -- 
-- , HIC-913-AZ 

, HIC-906-AZ 
, HIC-907-AZ 

-- 
-- 

7 
(Breaker House and SER) 

4 

. 7.1 CCP-1 Open and Tag Breaker - 
- 7.2 Close and Tag v-922 

7.3 Close and Tag v-916 



c 

I n i t .  Date/Time 

7.4 CCP-2 Open and Tag Breaker - 
7.5 Close and Tag V-923 
7.6 Close and Tag V - 9 Z l  
ELECTRICAL BREAKERS SHUTDOWN CHECK LIST 

Open or rack out t he  breakers  and t a g  those which apply. 

8 

(Breaker House) 

8.1 
8 . 2  Reactor Ce l l  Cooler No. 1 G 3 - I O  
8.3 Reactor Cell Cooler No. 2 G4-24 
8 . 4  FOP-1 (Local)  

8.5 FOP-2 (Local)  

8.6 
8.7 
8.8 
8.9 Coolant Pump 

8.10 Coolant Ce l l  Cooler No. 1 G3-17 
8.11 Coolant Ce l l  Cooler No. 2 G4-17 
8.12 Radiator Door Drive T2-X 
8.13 COP-1 (Local)  

8.14 COP-2 (Local)  

8.15 Control Rod Drive No. 1 (Process Power Panel 

Fuel Pump Bus 4 Breaker D 

Drain Tank C e l l  Cooler G3-5 and G 4 - 5  
Component Cooling Pump No. 1 Bus 3-H 
Component Cooling Pump No. 2 Bus 4-E 

No. 2 )  
8.16 Control Rod Drive No. 2 (Process Power Panel 

No. 2) 

8.17 Control Rod Drive No. 3 (Process Power Panel 

No. 2 )  

9 OPENING RC AND DTC 

I f  t h e  RC o r  DTC i s  t o  be opened proceed as fol lows:  

9 .1  Close v-565c, V - 9 6 5 ~  and 9 6 6 ~ .  Open V ' s  955A 
and B and r a i s e  t h e  c e l l  p ressure  t o  atmospheric 

as indica-bed by PIA-RC-A,then c lose  V's 955-A 
and B. 

9.2 Check t 3 a t t h e  steam drums have been bo i l ed  dry.  - 

. 

. 

J 

. 

. 



. 

11~- 9 
9/20/65 

9.3 
9.4 
9.5 
9.6 

9.7 

9.8 

9.9 

. 

. 

. 

I n i t .  Date/Time 
Open H C V ' s  930-A and B. 

Remove t h e  necessary blocks of t h e  top  l a y e r .  

Close HCV-935 - h a l f .  

Have HP survey made t o  assure  it i s  sa fe  t o  

work on membrane. 

Remove t h a t  po r t ion  of t h e  membrane seal as 
necessary f o r  t h e  removal of t h e  lower plugs 

or s h i e l d  blocks.  

Close HCV-935A and with HP approval, remove 
t h e  plugs or blocks needed for maintenance. 

When remote maintenance s h i e l d  has been i n -  
s t a l l e d ,  a d j u s t  HCV-935A as required.  

10 OPEKCNG THE COOLAJTC CEZL 

If t h e  coolant c e l l  i s  t o  be entered, proceed as 
follows : 
10.1 Open dampers i n  ducts  933 and 934. 
10 .2  Remove t h e  caulking from t h e  s h i e l d  blocks 

a s  required.  
10.3 With HP approval remove s h i e l d  blocks and 

open doors as required.  Have I H  take  a i r  
samples t o  check for Be. Wear masks and 

p ro tec t ive  c lo th ing  as required by HP and 
I H  when en ter ing  the  c e l l .  

and s ize  of t h e  openings i n  t h e  c e l l  t o  a 
minimum . 

Keep t h e  number 

- 



. 

. 

. 



. 

e 

11C GRAPHITE SAMPLING 

A t  times t o  be specif ied,  a graphi te  sample w i l l  be removed from 
t h e  r eac to r  core through t h e  2 1/2 inch opening provided f o r  t h i s  purpose. 

This sec t ion  gives  t h e  procedure f o r p r q a i n g t h e  system for t h i s  operat ion.  

1 DETAILS OF TEPE PREPARATIOE FOR GRAPHITE SAMPLING ARE A S  FOLLOWS. 

I n i t .  Date/Time 
Shut down t h e  r eac to r  as described i n  Sect ion 
10A. 

Prepare f o r  opening t h e  s h i e l d  by Sect ion 11B 

through Step 1.9.6. 
Remove t h e  standpipe cover p l a t e  and plug 

under it. 
with Step 1.4, 1.5, and 1 .6  of t h i s  sect ion.  

While t h i s  i s  i n  progress,  proceed 

Check t h a t  V-918~  i s  closed. 

With HP and I H  coverage, remove t h e  blank 
f langes from l i n e  918 and i n s t a l l  t h e  spool 

piece.  Gas masks are required f o r  t h i s  

operation. 

(SER and ST) 
1.6 Open V-918~ and 9 1 8 ~ .  

(HB and ST) 

1.7 After t h e  spec ia l  work plug has been put  i n  
place and t h e  purge gas l i n e  connected, start 
t h e  purge gas flow and the s t andp ipe  evacu- 
a t i n g  blower a t  about t h e  same t i m e .  

1.8 Maintain t h e  purge on t h e  standpipe through- 

out t h e  sampling operat ion.  
1 . 9  When t h e  s a p l i n g  i s  complete, allow t h e  

purge t o  continue I/Z hour after a l l  opera- 

t i o n s  in s ide  t h e  s p e c i a l  work s h i e l d  have 

been complete 
(HB and ST) 



I n i t .  Date/Time 
1.10 Stop the  purge and standpipe evacuating 

blower, and c lose  V-918~. 

1.11 Close V-918~ and with HP and I H  coverage 
remove t h e  spoolpiece i n  L-918 and blank 

o f f  t h e  openings. Gas masks are requi red  

f o r  t h i s  operation. - 
1 . 1 2  Remove t h e  spec ia l  work sh ie ld ,  rep lace  t h e  

plug and the standpipe cover p l a t e ,  and leak 

t e s t  by t h e  procedure of Sec t ion  4E. - 

. . 

. 

* 



Per iod ica l ly  a l l  pressure Containing equipment w i l l  be inspected and tes ted 

t o  in su re  t h e  s a f e t y  of personnel, prevent spread of contamination, prevent 

damage t o  equipment, ar,d reduce t h e  number of unnecessary shut  downs, 

. 

i- 

. 

c 

c 

1, 

20 

3 .  

4, 

5 .  

PROCESS SYSTEMS 

The process systems w i l l  b e  t e s t e d  by gas p re s su r i z ing  t o  65 p s i g  

a t  temperature of’ 1200°F as ou t l ined  i n  Operating Procedure, Sect ion 

5ii 

AUXILIARY SYSTEMS 

A l l  systems and components w i l l  be h y d r o s t a t i c a l l y  tes ted  where 

s a f e t y  o r  equipment i n t e g r i t y  r equ i r e s  such a t e s t ,  The requirements 

of Sect ion V I 1 1  of t h e  ASME: Unfired Pressure Vessel Code k r i l l  be 

adhered t o ,  See Table 1, Commercial gas equipment w i l l  be t e s t e d  

o r  re turned t o  t h e  supp l i e r  f o r  t e s t i n g  by procedures governed by 

p l a n t  pol icy and I , C . C ,  No, 73.34 J, 

PRESSURE: RELIEF VALVES 

Table 2 l i s t s  a l l  pressure re l ief  valves t h a t  are p ro tec t ive  devices,  

t h e  normal s e t t i n g ,  test  l i m i t s  and frequency of t e s t i n g ,  Valves 

a f f e c t i n g  personnel s a fe ty  w i l l  be tes ted  annually and valves 

p ro tec t ing  only equipment w i l l  be t e s t e d  biannual ly ,  

RUPTURE DISCS 

The rup tu re  d i s c s  i n  t h e  MSRE are t abu la t ed  i n  T a b l e  3 0  Unless 

f requent  pressure f l u c t u a t i o n s  are observed which might a f f e c t  t h e  

accuracy of t h e  d i s c s ,  a l l  rupture  d i s c s  w i l l  be changed a f t e r  every 

two years  of operat ion,  

H, C o  and D, T, C .  CONTAINMENT VESSELS 

The Reactor Ce l l  and Drain Tank Cell  were h y d r o s t a t i c a l l y  tes ted 

upon completion t o  48 p s i g  and pneumatically tes ted  t o  20 ps ig .  

Ik-3582 
(7-64 ) 
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.,--j-),*j. Approved b y - j r 4  ' 

With equipment now i n s t a l l e d ,  it i s  impossible t o  h u d r o s t a t i c a l l y  

t e s t  t h e  c e l l s  again.  

p ressure  d i f f e r e n t i a l )  i s  monitored continuously during opera t ion ,  

However, t h e  c e l l  l e a k  rate ( a t  a -2 p s i g  

and t h e  c e l l s  will be t e s t e d  a t  20 p s i g  a f t e r  each t ime they  a r e  

opened. 

along with t h e  r e a c t o r  and d r a i n  tank c e l l s .  

The vapor condensing system will be pneumatically t e s t e d  

6 .  SECONDAHY CONTAINMENT VESSELS 

All small secondary containment ves se l s  which are i s o l a t e d  from t h e  
1 

main c e l l s  w i l l  be t e s t e d  about every two years  with a pneumatic t es t  t o  l.Q5 

t imes t h e  design pressure ,  see containment ves se l s ,  Table 4.  

c 

. 

. 
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A i r  Compressor 1,2,3 / I n s t .  A i r  
A i r  Receiver 1 ,2 ,3  

I Ins t .  A i r  1 A i r  Dryer, 1 ,2  

Diesel #5 Air Comp. & Tank jElec t r ica1  
I 

Helium Tra i l e r  /Cover Gas 

;Inst. Air 

: 

Table 1 

ROUTINE PFEXXJRF TEST OF EQUIPMENT 

11-~-3 
8/5/65 

EQUIPMENT 1 SYSTEM DES I G N  I 
t I Press .  

Helium Dryer 

Helium 0, Remover 

He Storage 

O i l  Tank 1 ,2  

Surge Tank 

Treated Water Cooler 

Feed Water Tank 1 , 2  

Drain Tank Condenser 1 ,2  

Steam Domes 1 ,2  

N2 Cylinders 

Cover Gas 

Cover Gas 1 Lube O i l  

I Water 

1 Water 

I 
c 

Heat Removal 

Heat Removal 

Heat Removal 

I n s t .  A i r  

100 

100 

100 

250 
2400 

2400 

400 

-400 
500 

75 
50 
50 

50 

50 

25 
2400 

Temp 

100 

100 

100 

100 

80 

80 

70 
1000 

a0 

200 

120 

120 

298 

298 
298 
80 

TEST AN3 INSPECTIOR 

Type 

Hydro 
Hydro 

Hydro 

Hydro 

Hydro 

Hydro 

Pneu . 
Pneu . 
Pneu . 
Pneu . 
Hydro 

Hydro 

Pneu . 
Pneu . 
Pneu . 
Hydro 

Press .  Freq. 

150 

150 

150 

37 5 
3600 

3600 

500 

700 

310 

65 
85 
85 
31 
31 
31 

3600 

-. 

Biannual 
Biannual 

Biannual 

Biannual 

5 years 

5 years 

Biannual 

Annual 

Biannual 

Biannual 

Eiiannual 

Biannual 

Biannual 

Biannual 

Biannual 

5 years 



I '  I t  

PRESSURE RELIEF VALVES TABULATION 
Approved by 11-D- 4 

8/5/65 

- 

P o  R ,  V o  
Valve Noo S e t t i n g  

Test 
L i m i t s  Frequency 

INST, A I R  SYSTEM 

9110 

9120 

Rec #l 

liec #2 

9006 A 

9006 a 
9005-1 

9002-1 

9002-2 25 

9001-1 

9007-1 

30 

30' 

+ 3 p s i  

+ 3 p s i  
- 
- 
- + 3  
- + 3  
- + 3  
- + 3  
+ 2  

+ 2  
- 
- 

Annual 

Annual 

Annual 

Annual 

B i annual 

Biannual 

Biannual 

B i annual 
+ 2  Biannual - 
+ 2  

+ 2  
- 
- 

Biannual 

I3 i annu a1 

+ 2  B i an nu a1 9007-2 40 - 
9008-1 

9009-1 

9010-1 
9010-2 

25 

40 

40 

25 

+ 2  

+ 2  
- 
- 
+ 2  

+ 2  
- 
- 

Biannual 

Biannual 

Biannual 
Biannual 

+ 2  Biannual 9011-1 25 - 
9011-2 25 
9011-3 

9011-4 

40 

25 

DIESEL #5 A I R  'SYSTEM 

Hec 27 5 
COMPONENT A I R  SYSTEM 

CClJ-1 12 

CCP-2 12 

CCP-3 10 

+ 2  - 
+ 2  

+ 2  
- 
- 
- + 8  

+ 2  

+ 2  

+ 2  

- 
- 
- 

Biannual 

Biannual 
Biannual 

Biannual 

Annual 

Annual 

Annual 

. 



z 

Approved by 1 V'' t?&q /_zL? 
Table 2 -Page 2 

11-E- 5 
8/5/65 . 

P. R e  V. 
Valve Noo Se t t i ng  

Test 
L i m i t s  Frequency 

COVER GAS SYSTEM 

50 8 40 

COOLING WATER SYSTEM . 
837 100 

841 100 

84 6 100 

84 7 100 

+ 2  - 
- + 3  
- + 3  

- + 3  
- +. 3 

Biannual 

Biannual 

B i an nu a1 

B i annu a1 

E) i annual 

c 

t 

. 

. 
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Locat ion I 
980-10” 

L 508 

T U L E  3 MSRE HUPTURE DISC TABULATION 

Rating 

20 

20 

50 

3 50 

350 

18 

18 

VENTILLA’I 

COOLING 

Op. Press  
~ ~~ ~ 

ON SYSTEM 

-2 ps ig  

-2 p s ig  

SYSTEM 

40 

2 50 

250 

ATER , - 
10.5 

12 

1 1 - D  -6 
8/5/65 

Inspect ion 
Change Freq, 

2 years  

2 years  

2 years  

2 years  

2 years  

1 year  

1 year  

. 

* 

f 

. 
. 
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TABLE 4 CONTAINMENT TANKS 

TANK 

Cont. Enclos. 1 

2 

3 
4 

5 
6 

I I  11 

11 l l  

I t  I 1  

I I  I I  

I I  t1  

V T-1 
V T-2 

Sampler Enricher 

Sampler Enricher 
v. Box 

LOCATION 

Sp. Eq.  Room 
Sp. Eq. Room 

No. E. S. A. 

No. E. S. A. 
No. E. S. A. 

No. E. S. A. 

So. of Bldg. 

So. of Bldg. 

High Bay 

High Bay 

DES - 
PRESS 

40 
40 
40 
40 
40 
40 
40 
40 
40 

40 

TEMP 

80 

150 
80 

80 
80 
80 

80 

a0 

11- D- 7 
8/5/65 

TEST 
TYPE PRESS 

Pneu 

Pneu . 
Pneu . 
Pneu . 
Pneu . 
Pneu . 
Pneu . 
Pneu . 
Pneu . 
Pneu . 

FREQ . 
Biannual 

Biannual 

Biannual 

Biannual 

Biannual 

Biannual 

Annua 11 y 

Annually 

Annually 

Annually 

. 

. 

. 
. 
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SECTION 1 2  

ROUTINE OBSERVATIONS 

The most important funct ions of t h e  operat ing crew are t o  carry 

out  t h e  prescr ibed program i n  a l o g i c a l  manner and record adequate 

data .  

. 
The acqu i s i t i on  of da t a  can be accomplished i n  a number of d i f f e r -  

e n t  ways; however, with an operat ion such as t h e  EXE, which i s  manned 

on a l l  t h r e e  s h i f t s ,  it i s  necessary t o  s tandardize t h i s  as much as 
possible .  The following descr ibes  t h e  method t o  be used a t  t h e  MSRE. 

. 



. 



. 

c . 

1 COrJTROL ROOM LOG BOOK 
The con t ro l  room l o g  book i s  a jou rna l  i n  which t b e  t i m e  and 

nature  of a l l  operations are recorded. 
of operations f o r  eva lua t ion  of t h e  performance of t h e  reactor ,  f o r  

keeping operat ing personnel mutually informed, and p a r t i c u l a r l y  f o r  

providing each oncoming s h i f t  (and day supervis ion)  with a record of 

what t h e  previous s h i f t s  have done. 

This l o g  provides a record 

The l o g  i s  normally kept  by a con t ro l  room technician;  however, 

each member of t h e  operating crew must be sure  t h a t  a record of a l l  

s i g n i f i c a n t  operations which he performs o r  observes i s  adequately 

entered i n  t h e  log. 

operation took place,  and should be i n i t i a l e d .  

Each en t ry  should begin with t h e  t i m e  t h e  

The l o g  must be a complete record of a11 s i g n i f i c a n t  operations,  

bu t  be as free as poss ib le  of unnecessary d e t a i l s .  

pu t  t oo  much i n  t h e  l o g  than t o  leave  out d e t a i l s  which may l a t e r  
prove t o  be  s ign i f i can t .  

adequately recording a l l  a c t i v i t i e s  t h a t  occur on each s h i f t .  

includes a c t i v i t i e s  of non-operating personnel.  

It i s  Set ter  t o  

Operations personnel are responsible  f o r  
This 

A t  t h e  start  of each s h i f t ,  e n t e r  i n  t h e  l o g  t h e  personnel 

assignments for t h e  s h i f t ,  and t h e  r eac to r  conditions a t  s h i f t  

change. Enter t h e  da t e  and s h i f t  a t  t h e  t o p  of each page. 

m a k e s  it convenient t o  f i n d  who worked a given s h i f t  and what work 
was i n  progress .  Conclude t h e  s h i f t  e n t r i e s  with a which 

should include a summary of the  r eac to r  operat ing condi t ions f o r  
t h e  previous 8 hours, a l i s t  of a l l  important changes i n  operations,  
and s u f f i c i e n t  information about operat ions i n  progress  t o  enable 
t h e  next s h i f t  t o  take  over smoothly. 

This 

New l o g  books are kept i n  t h e  operat ions f i l e  cabinet .  Since 

t h e  page numbering continues from l o g  t o  log, care  should be  taken 

t h a t  t h e  proper new l o g  book i s  se lec ted .  Completed logs  are a l s o  

f i l e d  i n  t h e  operat ions o f f i ce .  

non-operating personnel and i s  f i l e d  i n  the  operat ions o f f i ce .  

A carbon copy i s  made f o r  use by 

. 
. 



Approved by 

Xerox copies ilre provided f o r  t h e  coordinator and t h e  department 

head 

The s h i f t  sv.pervisor i s  responsible f o r  reviewing t h e  l o g  a t  
t h e  end of h i s  s h i f t  t o  be c e r t a i n  t h a t  a l l  s i g n i f i c a n t  occurrences 

are adequately recorded. 

1.1 Items which should be included i n  t h e  l o g  a re :  

Equipment s t a r t e d  or stopped. 

Valves opened or closed. 

Switches o r  breakers  opened or closed. 

Procedures o r  p a r t s  of procedures s t a r t ed ,  worked on, or 

completed. 

Changes i n  s e t t i n g s  of cont ro ls  or valves.  

Major changes i n  s e t t i n g s  of h e a t e r  con t ro l l e r s .  

Annunciations, and a c t i o n  taken. 

Abnormal conditions o r  malfunctioning equipment found. 
Purpose of a given s e r i e s  of operations,  unless obvious or 

rout ine  

Observations, i n t e rp re t a t ions ,  and conclusions drawn from 

operating results. 
Samples taken. 

S i g n i f i c a n t  maintenance and o ther  non-operational jobs  done. 
1 . 2  I t e m s  which need not be recorded i n  t h i s  l o g  are: 

Those which a r e  recorded elsewhere except for e s p e c i a l l y  

important items which may be repeated f o r  emphasis. 
Details of operations covered by a w r i t t e n  procedure or 

Any exception t o  t h e  procedure should be noted check l i s t .  
as w e l l  as t i m e  referenc&and resul ts  i f  of s ign i f icance .  

2 COIlTROL ROOM fUD BUILDING LOGS 
A l l  p e r t i n e n t  temperatures, flows, pressures ,  e t c . ,  not recorded 

elsewhere are recorded on t h e  cont ro l  room and bui ld ing  logs .  

t h e  computer i s  not i n  operation; 

some i t e m s  normally recorded by t h e  computer. 

a r e  on t h e  c o n t r o l  room log .  

a r e  provided. 

When 

it i s  necessary t o  manually record 
These e x t r a  items 

Therefore, 2 cont ro l  room log  forms 
Since t h e  bui ld ing  l o g  does not change, only one 



'. 

. 

bui ld ing  l o g  form i s  required.  

12A-2A Control Room Log (Computer i n  Operation), 12A-2B 

Control Room Log (Computer not i n  Operation), E A - 3  Building 

Log. 

Where poss ib le  t h e  noma1 reading f o r  each i t e m  i s  given a t  
t h e  head of each da ta  co lum.  
should co r rec t  it t o  agree with t h e  master log, loca ted  i n  "Master 
Forms" f i l e  drawer. 

The person i n i t i a t i n g  a new l o g  

Each person tak ing  a l o g  must r epor t  any abnomal  condi t ions 

t o  t h e  s h i f t  scperv lsor  promptly. I n  addi t ion,  he must be a ler t  
for s igns  of t roub le  o r  malfunctioning equipment as he makes t h e  

rounds of t h e  area. 

Completed l o g  shee ts  are placed i n  da ta  holder  i n  t h e  con t ro l  
room and are subsequently f i l e d  i n  t h e  operat ions o f f i c e  by day 

personnel 

3 LEAK-DETECTOR LOG 

Since t h e  operat ion of t h e  leak-de tec tor  system i s  somewhat 

independent of t h e  rest  of t h e  reactor ,  operations done on t h i s  
system are recorded i n  a sepera te  log.  

It i s  p a r t i c u l a r l y  important t o  note t h e  s t a t u s  of any leak-  

hunting operat ions and a l l  valves t h a t  are closed a t  t h e  end of 

each s h i f t .  

4 THEBMOCOUPLE TABULATION LOG (12A-4) 

There are some PO0 thermocouples and TOO temperature readout 

l oca t ions  a t  t h e  MSRE. 

f o r  120 on t h e  coolant  r a d i a t o r )  can be e a s i l y  changed a t  t h e  patch 
panel, a thermocouple t abu la t ion  l o g  w i l l  be maintained. I n  t h e  

"Thermocouple t o  Instrument" log, t h e  thermocoiiples are l i s t e d  

numerically along with a brief descr ip t ion  of t h e i r  l oca t ions  i n  

t h e  system. Columns are provided t o  e n t e r  t h e  "readout" l o c a t i o n  

of each thermocouple. 

changed, t h i s  f a c t  should be entered along with t h e  date,  t i m e ,  and 
i n i t i a l  of t h e  person making t h e  en t ry .  

Since t h e  readout of any thermocouple (except 

When t h e  "readout*' of any thermocouple i s  

. 



The "Instrument t o  Thermocouple" log  l is ts  t h e  "readout" i n s t r u -  

ments and "readout" po in t s  i n  numerical order  along with t h e  l o c a t i o n  

of t h e  instrument i n  t h e  bui ld ing .  

ca t ing  which thermocouple i s  a t tached  t o  each poin t .  When a change 

i s  made on t h e  inpu t  t o  any instrument, t h i s  f a c t  should be en tered  

along with t h e  date,  time, and i n i t i a l  of t h e  person making t h e  

. 
Columns are provided f o r  i n d i -  

en t ry .  

recorded a t  any t i m e  or what thermocouple w a s  recorded an any i n s t r u -  

ment. 

H M E B  CONTROLLER SETTINGS LOG (l2A-5) 

Thus it i s  poss ib le  t o  determine where any thermocouple was 

5 
The hea te r  c o n t r o l l e r  s e t t i n g s  w i l l  be recorded p e r i o d i c a l l y  

on t h e  bui ld ing  log; however, a chronological h i s t o r y  of t h e  s e t t i n g s  
w i l l  be h e l p f u l  t o  operat ions.  A l o g  i s  ava i l ab le  a t  t h e  hea te r  

con t ro l  a r e a  with columns f o r  en te r ing  date,  t i m e  and c o n t r o l l e r  
s e t t i n g .  

discarded a f t e r  use.  
As t hese  are s t r i c t l y  an opera t iona l  guide, they may be 

6 FLANGELOG 

A h i s t o r y  of a l l  r eac to r  system f langes  monitored by t h e  l e a k  

de tec to r  system w i l l  be kept j o i n t l y  by operat ions and maintenance. 

Pe r t inen t  information on c los ing  of t hese  f langes  such as torque 

and l e a k  rates will be kept  i n  t h i s  log .  

I n  t h e  back of t h i s  l o g  w i l l  be kept  a l i s t  of any f i t t i n g s  

which have been opened which r equ i r e  helium l eak  t e s t i n g .  

l i s t  w i l l  be i n  t h e  form of  a punch l i s t  request ing t h e  l e a k  checks 

of a p a r t i c u l a r  f i t t i n g .  These punch l i s t s  are accumulated and a l l  
l eak  tested by maintenance during shutdown. 

This 

7 SAMPLELOGS 

A record of a l l  samples taken from a l l  systems w i l l  be  kept  

i n  t h e  sample logs i n  t h e  operat ions o f f i c e .  

i n  t hese  l o g s  both when t h e  sample i s  taken and when t h e  ana lys i s  

result i s  obtained. 

t h e  las t  previous record i n  t h e  sample log.  

also conta in  information on t h e  allowable limits f o r  ana lys i s  of 

des i red  (or undes i rab le)  contents .  

En t r i e s  w i l l  be made 

A sample number w i l l  be assigned according t o  

The sample l o g  w i l l  

. 

c 
0 .  

. 



+ 

. 
8 

I .  

8 DIESELLOG 
This l o g  i s  maintained i n  t h e  switch room, and e n t r i e s  w i l l  be  

made f o r  any operat ions involving t h e  d i e s e l  generators .  



. 
t 

. 
I 

4 



. 
Approved by 1%-2A 

8/6/65 

I . 
. 

By- Pass 
3uc t 

Damper 
Position 
ZZ-AD- 2 

L . Date Started - 1- 



Approved by e%y%w?l 
. 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

---f 

Servo 
F l u  

Channel 
Selec t ,or 

Read coarse p o s i t i o n  ind ica to r  t o  nea res t  p r i n t e d  number below po in te r .  
Add f i n e  reading t o  t h i s  and record the  sum. 

Load 
Scram 
Lights 

Tni t .  Time On 

None 

t 
I L 

i 1 I 
-% 

Safe ty  
C hanne 1 
Lights 

On 

none 

FISSTON C F I R  
#1 

Count 1 Rate Pcs i t i o n  

I 
"IT a t  low power counts may be a o 4  cps.  

Chamber #2 

1 :Ett Selected Po s it ion 

' 

l k t e  S t a r t e d  - 2- 

. 

4 

. 



. 
Approved by 15%-2A 

8/6/65 
MAIM COPJTROL EOARD 

8 

A 

Record every 8 hours s t a r t i n g  a t  0830 unless otherwise indA i ea ted .  

* 
Depending upon operat ion one or both r a d i a t o r  blowers may be on o r  o f f .  

* 
Depending upon operat ion one or both r a d i a t o r  blowers may be on o r  o f f .  

Date Started - 3- 



Approved 'by 

. 

Record every 8 hours except as otherwise indicated. 
s 

i 

. 

I 
i 

t 

I 

i 

Date Star ted  - 4- 



Record every 8 hours except as ctherwise 5xidicated. 

w 

I c DT 
Weight 

WR- c DT- c1 
Time (Red) 

Reactor 
PcrJW 
RR-8100 
( V a t  t s ) 

i2A-2.A 
8/6/65 

'.If coolant drain tank is f u l l ,  WR-CDT should read - 35%. 

a 
. 

B t e  Start.ed -5- 

. 



Approved by l?A- 2A 
8/6/65 

Record every 8 hours except when otherwise indicated.  

:aLm F W d  F i T  
OCT #l Pressure Weight 

Light To PE' 1 From FP PR- 57633 

dud - 
I . I a /m I 7.04 J / m  5 p s l g  

1 * 1 I 
! I 

I I 

1 I 

IC 
If f l u s h  salt. is being useil, WR-FFT should read <8$. 

Date Started - 6-  

. 

k 

. 

I 



. 

? 
c 

. 

. . I 



Approved by 

Observe Temperature Recorders every 4 hours s t a r t i n g  

record any abnormal temperatures. 

. 
1%-2.A 
8/6/65 

a t  0830 and 

i 
1 I 

I ! 
I 
i i I 

. 

A U X I W Y  CO-NTROL ROOM 

Record every 8 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

Level 
In,i t , ,  1 .  Time 1 

I I 

' MCB AP I OCT-2 1 F i l t e r  

Date S t a r t e d  

Waste Tank 
Level 

LT-WT-A 

<135" 

-8- 

. 



. 

I n i t .  . Time 

Approved b 

Record every 8 hours unless otherwise 

12A-2A 
8/6/65 

indicated:  

H i -  B y  
- Pres sure  
bit. Time PI-H3-A 

I I 

I i 0.1" t o  0.3" 

V O L r n T E R s  

S A F E T Y  
Reactor Outlet  

S A F E T Y  
Radiator Outlet  1 Coolant S a l t  

Temperature Flow 
TI-202-A 'TI-202-B I TI-202-C FZ-201-A FI-201-5 

I i I 

1200°F f 50" 1200°F 1 50" 1200°F 1 50" - 80% -' 80% 

Date S t a r t e d  - 9- 



Approved by 

ReCGrd every 8 hours unless  otherwise ind ica ted :  

kit. Time 

I n i t .  Time 

% 
If a t  low power, counts may be U 0 4  cps.  

*- If a t  low power, counts may be <104 cps. 

Date S t a r t e d  - 10- 

. 

. 



. 

. 
. 

, 

I I I. I I I 

Ihte Started -11- 

c 

* 



la-% 
8/6/65 

On the  f i rs t  log of each s h i f t ,  list any nuclear modules 

have the  ncmal and the  l a t c h  l i g h t  on. Then push r e s e t  

but ton and note  t h a t  l a t c h  l i g h t  c l e a r s .  

which 

Latch L t .  On Latch L t .  On Latch Lt. On 

Record every 8 h m r s  s t a r t i n g  a.t 083;: unless otherwise indicated, 
the  nput ra l fze  but ton and zero t he  f n s t r m e n t  before  reading. 
tc read seal6 fm range se lec ted .  

P s n  
Be s u e  

h 

c 

Recora every 8 hours s t a r t i n g  a t  0830 unless  otherwise ind",cated, 

.)t- 
3TC:TE: Read eseh on lowest possi'ble range. Switch t c  zero and change to  next 

pGSiticjn, Ik, not gC2 -b€LOW 3 X 1.0-12. 

Date S t a r t e d  - 12- 



I 

4 , 

I 

I 
I * 

I .  

Approved by 1%-2A 
8/6/65 

Record every 8 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  
Check and reset  c a l i b r a t i o n  of a l l  Q-1916 instruments a t  
(0.25 t o  0.35) mr/hr before  reading. 

m- 52813 m- 56513 
-__ce 

i 

5 I 10 - 20 rnr/hr 
,-- 

t 1 

Date S t a r t e d  -13- . 



Approved by 

L i s t  Jumper in se r t ed  i n  Jumper Board a t  start of each s h i f t  and have 
S h i f t  Supervisor approve l i s t .  

L i s t  Red Lights which a r e  on on Jumper Board . t 
I 

t . 

1. ' 
Date S ta r t ed  -I&- 

* 



Approved 'by 

I 
s 

? 

! *  

. 

L i s t  Annunciator l i g h t s  that, are on 13 Mals L;,oi-trol Rocm and Auxiliary 
Control Room at start of each s n f f t  and have Shlf ' t  Supervisor appmve 
l i s t .  (Check Rocheatem, Lights above all paaeLs, Ra.diatfon Xof i f t~r t - ,  
e t c . )  Also list, anrlumidtor relays wnich have been rexoved, 

I n i t i a l  
I .  ' 

Approval 

Time 

Date S t a r t e d  -15- 



Approved by 

Check the following a t  approximate time indica ted .  

All Charts Inking 

Time All Charts 

iMCR A m .  Lamp Check 

IACR Ann. Lamp Check 

:Sampler Permissive Switch ' Record On or Dff 

t A l l  Computer Typewriters 
1 Pr in t ing  e c p e r l y  

Record Computer Time 

Record Clock Time 

Xni t i a l  

1 

Date S t a r t e d  

12A-2A 
8/6/65 

. 

L 

P 

. 

. 



. 

. . 

t . 

c 

. 
I 

* 

. 
1 

I .  . 
* 

Approved b y f l d $ f ~ o n  

TI- 3200 

Record once per shift. 

l r  
21 FP- B 

.) 22 ICP-W I 
, 23 FP-1% 
1 24 IH-103 1 I I 

Eate S tar ted  - 17- 



. 



c 

c * 

. 
' .  

c 

t 

. 

e 

Approved by . w 
12A-2B 

COI!EPROL ROOM LOG 
(Compiiter Not i n  Operation) 

C OWOLE 
Record every 2 hours starting at; 0830 uriess otherwise indicated. 

f d,. " 1 I 

Date Started ' -1 - 



Approved by e 
Record every 2 hours starbin@; at 0830 unless otherwise 

. 

indicated. 

Date Skarbed -2 - 

. 

. 



. 
. 

Approved by 

Record every 2 hours starting at 0830 unless otherwise indicated. 

Date Started -3- 



a 

ApPr oved 

. 
Record every 2 hours starbing at 0830 unLess otherwise indicated. 

*If a t  l o w  power, counts my ba 40" cps. 

-4- 

s .,' 

. 
. 
. 
. 

Date Started 



. 

. 

bv\. Approved by 

Record every 2 hours starting a% 0830 unl.ess otherwise ir;di@ated. 

*If a t  Low power, coun%s may he 4 0 "  eps,  

Date Started -5- 

* 

. 



Approved 

*&pending on operatxlon, one or both radiator blowers may be on OF off, 

. 

. 

4 

Da-be Started -6 .. 



. 

t 

Record every 4 hours except &s o-bherwise indicaked,  

. i ! ! I 

. 

Date Started -a- 

. 
. 



-a- 

. 

. 



' .  . 

Approved 

Record every 4 hours except as o%herwise ind ica ted ,  

. 

. 

. 

*Xf  coolant d ra in  'tank is full, WR-CIE-Cl  should read - 55%. 

Date S ta r t ed  -9- 



Asproved by 

I 

*I 

Recdr& every 4 hours except when otherwise irxlica-ted. 

I I I - -  

E I 1 I I 

1 

Y 

3 L I , 
1 

xx 

*If FIE No, 2 is f u l l ,  WR-FD-BC should read - 82%. 

. 

* 

. 



Approved by 

I 

Date Started -lE - 



Approved by 

Record every 4 hours except when otherwise ind ica ted .  

Date S t a r t e d  -12 - 

. 

. 



. 
Approved by 

Record which axe on eve,-y 8 boars stas%ing at 0830: 

. 

i 

c 



. 
Approved by 

ATsx*JsARy ComRoL ROOM 

Record every 4 hours starting a t  0830 unless otherwise indicated.  

Record every 4 hours uLLess otherwise indicated.  

Da%e Sta r t ed  -14 - 

. 

. 

b 

. 



4 

Approved by 

Record t h e  following every 4 h o ~ 8  unless  otherwise ind ica ted ,  

Record every 4 hours urdess othexwise indicated; 

i 
' I  

$ 

. 
. 

Date S ta r t ed  



Approved by 

Record every 4 howrs unless  otherwise indicated.  

I 
t 

I 

i 

. 

. 

. 

c 

. 

Date Searted -16 - 

. 



I 

1 

Approved by 

Record every 8 ho-us starting at 0830 ~ n l . e s e  otherwise ir,dica,ted. 

*If at low power, counts: cay be cps. 

Record every 8 hours starking a5 0830 unless o’ehemise indicated. 

a 

Dab Started - 



Appro7aed ‘by 

Record every 4 hours unless otherwise indicated. 

f . 



Approved 

. 

, 
1 

12A-2B 
10/7/65 

Every 4 hours l i s t  any nuclear modules which have %he normal. and t h e  
latch l i g h t  on. Then push r e s e t  button and note t h a t  latch 1-igh-t; c l e a r s ,  

Date Star ted  -19- 

4 



Approved by 

s . 

Record every h hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  
the  neu t r a l i ze  but ton  and zero the  instruments before  reading. 

Push 

I= 

Record every 8 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

1 I 1 RM 6010 RM 6000% 
20s .  1 

R- 

*Read each on lowest poss ib le  range. 
pos i t i on .  

Switch t o  zero and change t o  next  
Do not  go below 3 x 10 12. 

Wead each on lowest poss ib ie  range. 
pos i t i on .  Do not  go below 3 I; 10-12. 

Switch t o  zero and change t o  gext  

4 

- .  

i 

. 

. 
L 

a t e  S t a r t e d  - ZQ- 



Approved by 
,/ 

. 
. 
. 

r 

* 

Record every 4 hours s%artLng a t  O83O un less  o%herwise ind%ca$ed. 
Check and reset calibration of aJ2  Q-1916 irastrwents at (0.25 t o  ga35) 
m/hr before reading. 

Record every 8 hours .  

--- w- 



. 

L i s t  Jumpers found inse r t ed  i n  Jumper Board a t  s ta r t  of each s h i f t  and have 
S h i f t  Supervisor approve l i s t .  

L i s t  the  Red Lights which a r e  on the Jumper Board. 

1 

1 

C i r c u i t  No. 1 Light C i r c u i t  No. Light 1 C i r c u i t  No. I Light 

. 
. 

* . I h t e  S t a r t e d  - 22- 

. 
. 



. 
' 9  

8 

. 
. 
. 

i2A-2B 
24/7/65 

L i s t  Annunciator Lights  that a r e  on i n  Main Con-tsol Born acd ArrxiHiav 
Control Room a t  start of each s h i f t  and have S k i f t  Sapemisor approve 
list.  (Check Rochesters, Lights  Above all Panels, Radiation Monitors, 
etc, ) Also %h% znnuneiator relays vhich have been removed ~ 

Date S t a r t e d  -23 - 



Approved by MBCr 12A-2B 
10/7/65 

Check the  following at approximate time indicated. 

Date Started 

f 

. 

. 



. 

. 

. 

Record once per sh i f t .  

8-4 I n i t i a l  Time 
4-12 I n i t i a l  Time 
12-8 I n i t i a l  Time 

Date Started -25- 



Approved 

CH;L TENPERATURES 

0 Record once p e r  shift .  
Read out  on spare  poin t  on 3cI-3200 or on a 0 - 200 F recorder .  

12A-2B 
10/7/65 

t o  t h e  s h i f t  supervisor.  

8-4 I n i t i a l  Time 

4-12 Initid. Time 

12-8  I n i t i a l  Time 

-26- Date S t a r t e d  

. 

. 

. 

. . 



WAmR AND OIL TEMPERATUF43S 

Record the  following every 8 hours. 

L 

. 

1 . 

12A- 2B 
10/7/65 

*Any Temperature v a r i a t i o n  g r e a t e r  than 5OF should be repor ted  t o  the  
s h i f t  supervisor .  

8-4 I n i t i a l  Time 

4-12 I n i t i a l  Time 
12-8 I n i t i a l  Time 

Date S t a r t e d  

. 

- 27- 



Approved by 

AT - .FUEL INLm TO LOWgi BEAD A I D  SUPPORT FLAM%E ANN(ILUS 

These %empera;tues w i l l  be read e i t h e r  from a s p e c i a l  recorder  

o r  may be plugged i n t o  an indiea-bor depending on estimated time 
of computer s h u t d o n  a 

ma T m m m  

Q 

W o  ge-f; All?, s u b t r a c t  actual  f u e l  i n l e t  temperature from ac tua l  tempem- 
t u r e s  i n  %his  tableo 
superv isors  

If AT is  more %han DI_ F, n o t i f y  $he s h i f t  

8-4 I n i t i a l  Time 
4-12 I n i t i a l  Time 

1 2 - 8  I n i t i a l  Time 

Date Started -28 - 

. . 



. 

. 

Approved f o r  Use 4//*y 

Record every 4 hours s ta r t ing  at 0830 unless otherwise indica.ted,  

Coolant o i l  Pump j F i l t e r  AP 0 T- 1 Water 1 Temperature Pres sure* j PI- 752-C 
In 

kit. Time PI" 75l.A PZ 752A /PZ-753-C TT 820-1 T I  821-1 PI 821-~ 

- 85°F - 8 0 " ~  7.5 m j m  

#1 #2 i Minus O u t  

-H I A P  
+ I I <5 P s i  

I 

i ,xx 1 I I 1 xx 

Discharge pressure  from the pqmps which a r e  on shotlld 5e >60 psig.  

xx xx I xx 
JC 

C a l l  con t ro l  room and a i d  en priming standby o i l  pumps. 

Date S t a r t e d  - 1- 



Approved by ,e 
I 
Xnit.  

- 

12A- 3 
10 /5 /65 

Time 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

'+ 

i 

Fu.e1 051 P-unp I F i l t e r  AP - I PT-702-C Minas 
Pres sure* 

#1 I #2 

xx l w c  I x x  

* 
** C a l l  con t ro l  room and a i d  i n  

Discharge pressure  from t h e  

priming standby 

pumps which a r e  

oil pumps. 

on shocld 

c 

c 

be >60 p9i.g. 

SERVICE AREA 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

1 
i 
J 

1 

3c 
S e t  c a l i b r a t i o n  a t  0.25 to 0.35 r r /h r  before  reading.  

-2- 

. 

Date S t a r t e d  



I 

I I n i t .  
I-- 

. 

Lube O i l  Pump Current 
FOP-1 1 FOP-2 i CCP-1 I C3P-2 Time 

. 

. 
8 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

I I 1 

Record every 8 hours s t a r t i n g  a t  0830 unless  otherwise indicated.  

. 

a t e  S t a r t e d  - 3- 

4 



Approved by 

HOm L4LL 

Record every 4 hours s t a r t i n g  a t  0830 unless  o t h e m i s e  ind ica ted .  

. 

* 
If ra in ing  and o J t  of l i m i t s ,  t n rn  off  and punch l i s t .  

TRANSMImR ROOM 

t 
4 r 
1 I 1 

I 

i 
I i5 i 

I xx 

I 1 

;xx xx 

IWte S t a r t e d  - 4- 

, 



t 

t 

. 

' S  

+- Approved by 1%- 3 
w 5  /6 5 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise indicated.  

NOTE : Record a l l  readings t o  the  neares t  0.01 i n .  Hg. 
need only t o  be withfn 0 .1  in .  of Hgo 

Tare setting 

Date S t a r t e d  -5- 



Approved by 

Record every 4 hours starting at 0830 un-ess otherwise indicated. 

1 
. 

Bite Started - 6- 

t 



. 

b 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise imlicated.  

Record H'IC Se t t fngs  every 8 hours s t a r t i n g  a t  0830 unless  otherwise 
indicated.  

I I I I I I I 

36 
S e t  EC's a t  minimum t o  give maximurn a i r  flow. 

sc3c 
S e t  HTC a t  Maximum t o  get, maximum a l r  flow 

.)c.)cx 
20 scfm if salt i s  in FP. Zero CFM if sa l t  is  not  in Fj?. 

Date Started - 7- 



Approved by 

xx xx xx xx 

xx xx xx 1 xx 

Reccrd iiTC Settings every 8 hours starting at 0830 unless otherwise 
indicated 

xx 
xx 

I I I 

Init. 

Init. 

910 A1 Temp. 

xx I 

. 
J .  

6 

, 

Date Started - 8- . 



Approved b 

ReCora His S e t t i a g s  every 8 hours s t a r t i n g  a t  0830 m l e s s  otherwise 

I 
I 

I 

* 
Read manmeter wheu sump cf i n t e r e s t  only i s  valved i n t o  ma-mrneter. 

- 9- I>ate S t a r t e d  



Approved by 

Record every 8 hours unless  otherwise spec i f ied .  

.M. 
Read maocmeter when sunp of i n t e re s t  only i s  valved i n t o  manometer. 

F 

Record every 4 hours w ~ l e s a  ctherwise spec i f ied .  

* 
Record dial  readings a t  p o i n t  where needles touch l i q u i d  sur face .  
s ide  is comeeted t o  cell, left side fa  connected t o  reference volume. 

Right  

. 
L 

. 

Jk te  S t a r t e d  -10- - 
J 

. 



. 
. 

Record every 8 hours unless  otherwise spec i f ied .  

NESA 

Record every 4 hours zmlass otherwise spec i f ied .  

* 
If any l i g h t  i s  on, contact  the S h i f t  Supervisor immediately. A l i g h t  
on ind ica tes  t h a t  the  fuse  i s  blown i n  the  fan-motor c i r c u i t .  

i 

. 
Date Star ted - 11- 



EJESA 

TE IBAI)ER T E S P  

Record, every 8 hours unless  otherwise ind ica ted .  

- 

* 
A l l  pressures  on headers shcald be >5 ps ig .  
repressur ize  t o  50 psig. 

If any header i s  below 5 p s i g  
.Fiea&r valves should normally be closed.  

Blow down Line 519 once per  day on 8:oo t o  4:OO s h i f t .  

I I X X  I xx I I 

Record every 8 hours miless otherwise indfcated.  

I h t e  S t a r t e d  -12- 

r 

. 

! 

7 

z 



. 

. 
. 

w 

Approved b 

Record every 8 hours urllesa otherwise indicated. 

Date Started.  -13- 



c 

. 



Approved by e- 

4, . 
L 

I I I I I I I I 

I I I 

-15- B t e  Star ted  I_ - 



ApDroved b 

~ ~~- 

€EATERS POWERSTAT SETTNG AND CURRENT 

I I I I 
1 t 

Bite Star ted  - 16- 

/’ 
i 

i 

1. 

c 



Approved by 

! i  

. 
Date Started - 17- 

. 



Approved by 

, 
* 

Date S tar ted  - 18- 



Approved by 

. 

I I 1 I I I I I 

I 1 

Date Started - 19- 

. 



. 

. 

Date Star ted  - 20- 

. 



a 

Date Started - 21- 



Approved by 

. 
HEclTER CONTROL PANEL 

8:oo - 4:OO I n i t i a l  Time Finished 

4:OO - 12:OO I n i t i a l  Time Finished 

12:00 - 8:oo i n i t i a l  Time Finished 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

*in order  t o  g e t  b e s t  r e s u l t s  from scanner i n  c o n t r o l  room, leave "A" 
as the scanner s e l e c t e d  a t  scanner panel.  

Record every 8 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

8 

. 

Date S t a r t e d  - 22- 



i 

, I  . 
, 

Approved b dyL 

SCANNER SPAN -- Obtain from Instrument Mechanic 

Record every 8 hours unless  otherwise indicated.  

* 
On TR-3300, poin ts  1, 2, and 7 through 17 should read 400'F t o  600"~. 
The remainder of the  poin ts  should read between 1000°F and 1200°F. 

Date S t a r t e d  - 23" 



Approved b y e m  

, 
U 

Record every 4 hours s t a r t i n g  a t  0830 unless otherwise ind ica ted .  

I 
Check blowers t o  induct ion r egu la to r s  every 4 hours unless  otherwise noted. 

Ik te  S t a r t e d  - 24- 

i 

r 
. I  

I 

I .  

J 

t 



, . 

c 

i 

, 
b 

Approve6 by 

Record every 8 hours s-+,&:%lng a t  0830 nnless otherwise ind ica ted .  

* 
Standby headers shoul_cl be n t  1500 psig Gr grea te r .  

Date S t a r t e d  -25- 



. 

Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise ind ica ted .  

I 
1 

I 
i 1 

I h t e  Started - 26- 

i 



I 
, 

: 

i 

Approved by e 
Record every 4 hours s t a r t i n g  a t  0830 unless  otherwise indicated.  

Record every 8 hours mless otherwise spec i f ied .  

I I I 
E #5 Pressure I n s t .  A i r  I n s t .  A i r  

A i r  Tank #3 Moisture Flow 

Pressure Receiver Content (%)* FI-9000 
>200 psig 15- 30% 

* m switch to "AdJ. 100" and adgust indicator to read 100%. 
switch t o  "Operate" and r e c o r a  reading. 

Then 

- 27- 
8 

1 . IBte S t a r t e d  



Approved by e- 
Record every 8 hours unless otherwise spec i f i ed .  

-FEEADER I_ E #4 

80 p i g  5 0 

Load Speed 
PI-9000-1 L i m i t  Droop 

I xx xx 

xx xx 

Date Started -28- 

. 

. 



Approved by 

L 

Record every 4 hours starting at 0830 unless otherwise indicated. 

* 
Standby unit should. be held at 8 0 0 ' ~ .  

Emergency 3e 

* I I 

r 
L -  I u I 

1 i I 

. Date Star ted -29- 



* ,  . 
Approved by 

I/ 

Record every 4 hours s t a r t i n g  a t  0830 unless otherwise indicated.  

He STATION I Ambient 

Record every  8 hours s t a r t i n g  at 0830 unless otherwise ind ica ted .  

Date S t a r t e d  - 30- 



. 
Approved by 

Record every 4 hours unless otherwise specified. 

. Date Started - 31,- 

. 



Approved by 

Record every 4 hours uriless otherwlwe spec i f ied .  

l k t e  S t a r t e d  

~ 1 - 8 2 9 - ~  
Or 

PI-835-A 

>60 psig 

xx 
XX 

XX 

XX 

xx 

- 32- 

* 

” .  

f 



b 

c 

l 

C 

. 

Approved 5 y  

Record every 4 hours startkg at 0830 *m-less c t h z n i s e  

Record every 8 h o u s  stari;fcg at 0830 w 1 - e ~ ~  c t h e n i s e  kdica ted .  

=-=I- Lnft. T h e  

?= 
-13 B t e  Started 

. 



124- 3 
10/5/65 

COOLZNG TOWER 

Record every 4 hcurs starting at 0830 unless otherwise indicated. 

VENT HOUSE 
Record every 4 hours starting at 0830 unless othervise indicated. 

. 

Date Started - 34- 



. 

. 

J 

Approved by 

@XT HOUSE 

Record every 4 hours unless otherwise specified. 

- ! 
Y 

1 

i 
I 1 1 t 

Time to be recorded is the t h e  t h a t  ~611-565~~ is read. 

h t e  Star ted -35- 



Record every 8 hours startbig a t  083C unless otherwise icdicated, . 

b t e  Stsrtee? - 36- . 
b 



. 

Level 
(Sparking) 

BERYLLIUM MOmTOR 
Record every 4 hours unless  otherwise ind ica ted .  

Zero 
(No Spark) 

I i  
I n i t .  Time Amperage =44== 

Voltage 
Scale  High 

Se lec tor  Voltage 

v o l t s  8 0 0 ~ - 1 0 0 0 ~  7 

Spark*% 

Yes 

I 
1 
I I 
1 I 

I 

*When sparking. 

12~-3 
10 5 65 

I 

1 
1 

**If monitor i s  operat ing on "continuous" t h e  spark should be  continuous. 
I f  operat ion i s  " in te rmi t ten t"  l i s t e n  through one complete cycle  for - 
unusual noises .  

STACK PANa 

Record every 8 hours unless  otherwise ind ica ted .  

Date S t a r t e d  -37- 



Approved by 

Record every 8 hours 'wless otherwise indicated, 

ABOVE SPECTRE EQUPE4EYT ROOK 

Record every 4 hours s'iarting a t  0830 *unless otherwise ind ica ted .  

I 1 
I 1 I 

xx xx (XX i 

I r I I i I 

I 1 I I 
7 

I xx Jxx : ;xx 
I 1 

I 1 I I 
r 

. 
3 

B t e  S t a r t e d  - 38- 



Approved by 

AEQVE VAPOR SUPPRESSSON SYSTEM 

1 I 
i i 

SOUTH SIDE OF OFFICE EJJILDING 

. 

, 

I i EBJTLDXISG EVACUATION 1 HORH PRESSURE i CYLINDER AND' -' 

! 

I 

Date Star ted  - 39- 



Approved b 

HOT CHLYNGE ROOM AND HIG9 PAY 

CIW!JGE ROOM 
Q-2091 
RE- 7028 

Lo-* s t 
Pos s i b l e  <3/4 Scale  

EERYLLIUM MONITOR 

Check following every 4 hours. 

'Re-zero instrument every 4 hours (about) by following the  procedure: 
A> 

B) 

C )  

Turn black knob t o  CAL. p o s i t i o n  and zero with potentiometer 
marked CAL. 
Depress zero check and a d j u s t  meter t o  zero with potentiometer 
marked z e m .  
Reset black knob t o  in t eg ra t e  pos i t i on .  

If Spark l i g h t  i s  lit, w a i t  and re-zero.  2 

'If re load l i g h t  i s  on o r  mzchirie i s  not  operat ing properly,  t u rn  off  and 
punch l i s t  f o r  day s h i f t  t o  r epa i r .  

. 

I 

i 

t 
* 

B t e  S t a r t e d  - 40- 



Approved by 

. 

r 

Record every 4 hours startiag at 0$30 Wle5S otherwise ind ica ted .  

HIGH BAY 
Record every 4 hours starting a t  0830 unless otherwise inclcated.. 

! 

Date S t a r t e d  



i 
c 

8 
* -Zt( - 

. t 



C 

Approved by 

G.ON?IROL RWM 
Record every 8 hours starting a t  0830 unless otherwlse indicated,  

&2, rn:VEL 
Rbeard every 4 haws starCing a t  0830 mlew otherwise indicated.  

Date Started - 43- 





C 

' I  

1 2 B  CKFCK LISTS 

Check l i s t s  are provided f o r  de t a i l ed  operat ions which are repeated 

often.. 
placed with o ther  l o g s  and completed da ta  i n  t h e  holder  i n  t h e  con t ro l  

room. These are subsequently f i l e d  by day personnel i n  t h e  operat ions 

o f f i ce .  Available check l i s t s  are l i s t e d  below: 

When properly completed, these  serve as da ta  shee ts  and are 

4A t o  41 
5A t o  5K 
6A t o  6 H  
8 A  
8B 
8 C  
8 D  
9A t o  9N 
10 

11 

12A-2A 

12A-ZB 

1 2 ~ - 3  
12B-1 .1  

12B-1.2 

12B-2 e 1  

12B-2.2 
1 2 ~ - 2 . 3  

12B-3 
12B- 4 

The check l i s t s  

Auxiliary Systems S ta r tup  Check L i s t s  
Reactor S ta r tup  

Sampling Check L i s t s  

Neutron Level Detector Check L i s t  
Process Monitor's Check L i s t  

Personnel Monitor's Check L i s t  

Safe ty  C i rcu i t s  Check L i s t  

Unusual Operating Conditions 
Reactor Shutdown 

Shutdown Operations 

Control Room Log 

Control Room Log 

Building Log 

S h i f t  Supervisor 's  Check L i s t  
Ass is tan t  S h i f t  Superv isor ' s  Check L i s t  
12-8 Weekly Check L i s t  

8-4 Weekly Check L i s t  
4-12 Weekly Check L i s t  
Operations Supplies Check L i s t  
S a l t  1 nve n t  ory 

are f i led  i n  procedures f i l e  i n  t h e  operat ions f i l e .  

Before using these,  they should be cor rec ted  t o  agree with t h e  master 

copy, which i s  a l s o  kept  i n  t h e  operat ions o f f i ce .  



TX-3847 (11-65) 

1. 

2 .  

3 .  
4. 

5. 
6. 

TABLE 1ZB 1.1 

SHIFT SJPERVISOR'S C E E K  LIST 

The following should be done each s h i f t  un less  otherwise ind ica t ed :  
0000 - 0800 0800 - 1600 1600 - 2400 

Read console log- 

Review bu i ld ing  log, con t ro l  
room l o g  and computer typed 

Review scanner photos (. 

Review a u x i l i a r y  con t ro l  room 
f o r  bypassed ala,rms, e t c .  

logs. 

Review T I  3200 temperatures.  xx xx 

Review console l o g  summary. 

I n i t i a l  when a l l  items a r e  complete.. 

If t h e  computer i s  ou t  of operation, see  Table 12B 1.1 Addendum 1. 

Date S t a r t e d  



. 
Approved by 

4 

TABLE 1 2 B  1.1 ABDEKWM 1 

SHIFT SUPERVISOR'S CHECK LIST 

E B - ~  
/6 5 

The following items a r e  t o  be done whenever t h e  r eac to r  i s  i n  

opera t ion  hut. t h e  computer i s  not. 

be performed each s h i f t  unless  otherwise ind ica ted .  

These are "must" items and should 

c 

1. 

2. 

3. 

4. 

0000 - 0800 0800 - 1600 1600 - 0000 

Calculate  a r e a c t i v i t y  balance 
(This need not be done i f  t h e  
r eac to r  i s  s u b c r i t i c a l .  ) . 
Calculate  a h e a t  balance i f  
t h e  r eac to r  power i s  g r e a t e r  
than  1 IW. xx xx 

I f  any changes i n  power a r e  
made, check t h a t  a r e a c t i v i t y  
balance and hea t  balance ( i f  
>1 IW) are ca l cu la t ed  before  
and after t h e  power change. 

Review t h e  temperatures of t h e  
r eac to r  c e l l ,  d ra in  tank c e l l ,  
TW r e t u r n  l i n e s  and o i l  r e t u r n  
l i n e s .  These are recorded on 
t h e  last  f e w  pages of t h e  con- 
t r o l  room log .  

Initial when all items are complete. 

Date S t a r t e d  



1 )  . 

TABLE 12B 1.2 
ASSISTANT SHIFT SUPFBVISOR'S CHECK LIST 

The following should be done eack, s h i f t .  

0000 - 0800 0800 - 1600 1600 - 2400 
1. Check out work reques ts  f o r  

day s h i f t  maintenance. 

2. Review a l l  punch l i s t  i t e m s .  
3.  Read console log. 

4. I s o l a t e  salt sample from i T  

(Check l i s t  6 ~ - 3 ) .  mis w i l l  
be done weekly i f  f l u s h  salt; 
i s  c i r c u l a t i n g .  

I s o l a t e  a cool ing tower water 
sample according t o  check l i s t  
6 ~ ,  make e n t r y  i n  sample log, 
analyze f o r  i t e m s  l i s t e d  i n  
Table 6-1 and m a k e  addi t ions  
i f  ou t  of limits. I f  not 
poss ib l e  t o  sample on desig-  
nated s h i f t  punch l i s t  f o r  
following s h i f t .  Cooling 
tower water (cm). 

5. 

6. Tour e n t i r e  bu i ld ing .  
7. Check out completed work re- 

quests  * 

8. Check tha-t; all requi red  sam- 
p l e s  a r e  taken.  

9. Read console log .  

.. . 

10. Review weekly check l i s t .  

I n i t i a l  when complete. 

Date S t a r t e d  



TX-3850 (11-65) 

Approved by ,, 1 /?/, , 1 1  

! J  

12E 2.1 

12-8 SmFT I WEEKLY C E K  LIST 

Perfoiim t4he following each week (If poss ib l e  these  should be done 

, 

on Sunday 

1. 

2 .  

3 .  

Blow 

o r  Monday unless  otherwise ind ica t ed )  on 1 2 - 8  s h i f t .  
I n i t .  Date/Time 

down instrument, a i r  f i l t e r s  : 

Service areas S t a t i o c s  No. 9 and 4; 
Transmit ter  moa ,  S t a t ions  J!Jo. 2 and 7; 
Blower House, S t a t i o m  JYoe 5 and 10; 

High 3ay, South %Tal1 of change room, S t a t i o n  

No. 8; 
Behind, ACP i n  & I 3  Controi room, S ta t ions  No. 

1 and 6. 
Check t h a t  t r a p s  are working on entrainment separa- 

t ocs  Y 

S i g b t  Glass Level 

AC No. 1 

AC No. 2 

AC No, 3 - 
Shorild H20 l e v e l  appear I n  m y  s i g h t  g lass ,  t h e  

l eve l  should be recorded, reported t o  t h e  s h i f t  

supervisor,  and t h e  e n t r a i n m n t  sepa ra to r  should 
be blown down by opening t h e  d ra in  valve upstream 

of t h e  condensate txap 
should then  be  checked each two hours and blow 

down as necessary. 
Check t h a t  air compressor r ece ive r  tank t r a p s  are 

working by opening t h e  d ra in  valve upstream of 

each t r a p  an3 recording t h e  voluqe of H20 drained 

from each tank,  S2oul.d t h e  volume be  i n  excess 
of about 3CO mJ, no t i fy  t h e  s h i f t  supervisor,  

determine t h e  rate a t  which t h e  H,O i s  c o l l e c t i n g  

i n  t h e  rece iver  tank and $low down as necessary.  

The entrainment separa tor  



12~-6 
i d 1 3  /6 5 

3 (continued) 
I n i t .  

1101. - 
- Receiver Talzk No. I 

Receiver Talzk No, 2 

Receiver Tank No, 3 - 
4, Check t h a t  a l l  emergency l i g h t s  operate 1st  week 

of each month, 

- No 0 Loca%io;3 

13 840 f t ,  l e v e l  and E A  
3 High bay a r e a  

3 ControL room 

5 852 ft l eve l ,  o f f i c e s  and h a l l  

1 Service tunnel  

1 Vent house 

1 Switch house 

1 Dies e l  house 
These emergency l i g h t s  can be operated by 

opening holding c o i l  a t  r i g h t  of l i g h t i n g  

panel H on t h e  North end of t h e  840-ft l eve l .  

5. Becord t h e  following t imers .  
Reading 

(Max. = 4000 h r )  CCP-1 (Switch House) 

D a t  e/Time 

(Max. = 4000 h r )  CCP-2 (Switch House) 

CCP-3 

FP (Switch House) 

CP (Switch House) 

FOP-1 (Switch House) 

COP-1 (Switch House) 

FOP-2 (Service tunnel )  (zero = 3314 h r )  -- 
COP-2 (Service tunnel )  (zero  = 5218 h r )  -I 

AC 2 (Diesel. Home) (zero = 5308 h r )  

___ 
- -  AC 1 (Diesel  Kouse) ( ze ro  = 4790 h r )  

- -  
6. Record a11 TC’s not monitored. Plug por tab le  

instrument i n t o  each patch panel p o i n t  not 

c 

v r  

. 



( ,,-" ' ' -(. 
Approved by,- ,. < '  

6 

7 -  

8. 

9- 

10 0 

11. 

1 2  0 

(continued) 

I n i t .  Date/Time 
f i l l e d  except scanners D and E patch panel  

No. 505 t o  624, Data shee ts  and master i n  
"Master Forms" drawe.r i n  operat ions o f f i c e  

Check t h a t  them-oeouples TE-ZOOM-BIE and 

TE-20EM-BD a r e  between 500°F and 700°F. 

Adjust hea t e r s  ( i f  necessary) 11-200-16 and 

H-201-14 respec t ive ly  

F 

F 

0 

0 
JP  NO^ 936 TE-ZOOAS-RXB 

3P NO. 940 TE-EOlAS-BIB 
Check tha t  b a t t e r y  room f a n  i s  operat ing 

properly 

Check t h a t  t h e r e  i s  e s s e n t i a l l y  no water leak ing  

from t h e  back flow preventers  vents .  

R-E? 809-1 
BFI? 819 

Check t h e  v e n t i l a t i o n  air  i n l e t  house f o r  steam 
leaks  and s t i c k i n g  louvers .  Check t h e  weighted 

damper a c t i o n  by operat ing t h e  a t tached  rope. 
Isolate and analyze t h e  following water samples 

semi-weekly. 

en t ry  i n  sample Bog, analyze f o r  items l i s t e d  

i n  Table 6-1. 
as necessary on Saturday and Wednesday of each 

Use sample check l i s t  6c, making 

If  out, of limits, make addi t ions  

week. Sample: 

seated Water System (TW) 
Process Wa.i;er System (PW) 
Nuclear Penet ra t ion  (WW) 

A number of samples need t o  be taken on a weekly 

bas is ,  and subrnlt-ted t o  t h e  proper l a b  for 

analys is .  

i n  parenthes is  and make e n t r y  i n  sample log .  

T e e  these  samples p e r  t h e  check l i s t  



1 2  (continued) 
I n i t  e Date/Time 

Fuel pump ( 6 ~ - 3 ) *  
Coolant pump ( 6 ~ - 2 )  
Treated water, loop ( 6 ~ )  
Treated water, nuclear  pene t r a t ion  (6C) 
Cooling tower water, loop ( 6 ~ )  
Ce l l  a i r  (6D) 
Coolant lube  o i l  (6E) 

& e l  lube  o i l  ( 6 ~ )  
*Idhen f l u s h  salt i s  i n  t h e  pump bowl. 

t 

. 

. 



TX 3849 (1165) 

I 

c 

1 2 B  2 .2  

8-4 SHIFT WEEKLY CHEXK LIST 

c 

I n i t .  Date/Time 
Perform t h e  following (If poss ib le  these  should 

be  done on Sunday o r  Monday iinless otherwise ind ica ted . ) .  

1. 

2 .  

3. 

4.  
5. 

6 .  

79 

8. 

Change caus t i c  i n  02 analyzer .  

Check l e v e l  of Diesel o i l  s torage tank. 

Check t h a t  "Day Tank" l e v e l s  a r e  normal f o r  a l l  

t h r e e  d i e se l s .  

Check o r  c lean  cooling tower bas in .  

P a r a l l e l  Dt; No. 3 with TVA and load.  

This i s  t o  be done during the  weekly check 

of d i e se l s  on t h e  f i rs t  week of the month. 

P a r a l l e l  DG No. 4 with TVA and load.  

This i s  t o  be done during t h e  weekly check 

of d i e s e l  on *the second week of t h e  month. 

Load DG No. 5. 
This i s  t o  be done during the  weekly check 

of d i e s e l  on t h e  t h i r d  week of t h e  month. 

Check t h a t  voltmeter f o r  IYT l e v e l  probes (on 

TB-8) i s  between 40 and 60 vo l t s .  



TX-3848 (1165) 
L 

Approved by f \ ,,, / ,  

I ’  

12B 2 . 3  
4-12 SHIFT WEEKLY CHECK LIST 

12B-10 
10/13/6 5 

I n i t .  Date/Time 

1. Each Friday have the S h i f t  Instrument man check 

aL1 recorders .  Ink ail those nc t  p r i n t i n g  and 

make any o ther  necessary adjustments.  

Perform a housekeeping and s a f e t y  inspec t ion  t o u r  

of t h e  bui ld ing .  During the tmr make note of 

2. 

of the following condi t ions:  

Trash and unnecessary c l u t t e r  i r i  areas,  a l s o  

overflowing t r a s h  cans. 

Safe ty  hazards such as unroped openings, 

high vol tage cables  on f loo r ,  gas cy l inders  

improperly secured, e t c .  

Unmarked hazard a reas  such as rad ia t ion ,  
e l e c t r i c a l  c i r c u i t s  energized, e t c .  

F i r e  hazards: Check f o r  ex is tence  of 

ex t inguishers  where indicated,  o i l  i n  lube  

system pans, o i l y  rags, f i r e  doors blocked 

open, e t c .  



- I n i t  Date/Time 

3.  

4. 

5. 

6 .  

7 .  

(e) Most of t h e  areas are equipped with a clock. 
Set each clock t o  agree with the con t ro l  room 

time 
Areas inspected f o r  housekeepiEg and sa fe ty .  

(a) 
(b) Off ices  and HP room 

(c) Change Rooms 

(d) High Bay 852 
(e)  Transmit ter  room and a r e a  

( f )  Serv ice  tunnel  and area 
(g)  Heater con t ro l  a r e2  

(h)  Nitrogen b o t t l e  rack area 
(i) Switch room 
( j )  Diesel House 

(k) mower House 

(1) Water Room 

(m) Vent house and area 
(n) Exter ior  

Check t h a t  c u t i e  p i e s  and v ic toreens  are 
loca ted  i n  the following areas: 

Control room and data room 

Control room 
HP o f f i c e  
(Cutie P i e  only) Guard Shack 

Check t h a t  t he re  i s  a f l a s h l i g h t  f o r  emergency 
use i n  MCR. 
Items noted requi r ing  a t t e n t i o n  have e i t h e r  

been cor rec ted  o r  punch l isted.  

Each Monday, switch t h e  u n i t s  which are operat ing 
t o  standby and pu t  the  standby u n i t  i n  operation. 

. 

t 
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. - I n i t .  Date/Time 

7. (continued) 

*CCP No. 2 should be  opera’ied f o r  seven days each 

**Switch TF’s only when h e a t  l oad  permits opera t ing  o n l y  

month. (First Monday t o  second MonCiay) 

one fan .  

8. Calcu la te  t h e  c e l l  leak rate. See procedure 3E 
f o r  model, i l  

Leak Rate ft3/l;r 

. 

. 

f 
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1213-3 

OPERATIONS SUPPLIES CHECK LIST 
(To be taken weekly by day s h i f t  technicians)  

Work order number t o  be used for suppl ies  i s  A-50865-95. 

I n i t .  Date/Time 
1. Check f o r  adequate supply of Polaroid f i l m  and 

reorder  when down t o  50 packs a (MA 3000 type 
47 fron Chem. S to res . )  

2. Check supply of gases.  

H e l i u m  
2.1 B o t t l e  - keep minimum of 10 (Order from 

M r .  Simpson - phone 3-6476. ) . 
Trailer - reorder  when pressure reaches 

500 psig.  (Mr* Easter  - phone 3-6674.) 
Nitrogen - keep minimum of 20 b o t t l e s .  
( M r .  Simpson - phone 3-6476. ) 

2.2 

2.3 

3 .  Check operations supply cabinets  ( e l e c t r i c a l  a r ea  

840 ' )  f o r  t h e  following i t e m s  and reorder  i f  nec- 

essary. 
3.1 Rubber gloves. 

3.2 Sample b o t t l e s .  
3.3 Rubber coat and apron. 

3.4 P l a s t i c  bags, l a r g e  and s m a l l .  
3.5 Operations t ags .  



4. Check t h e  hot  change house for t h e  following 

items and order  i f  necessary. 

4 .1  P l a s t i c  bags - l a r g e .  

4.2 P l a s t i c  bags - small. 
4.3 Cleaning gauze. 

4.4 Clean f i l t e r  masks (minimum of 10) 

( B a g .  3550)- 
4.5 caps and c o v e r d l s .  
4.6 Tape. 

4.7 Shoe covers. 

4.8 Soap and towels. 

4.9 Rubber gloves.  

4.10 Cotton gloves.  

4.11 Cleaning rags.  

- I n i t ,  Date/Time 

- 
5. Check f o r  suppl ies  i n  the Hp emergency cabine t  

(MCR) f o r  items l i s t e d  on the inventory card.  - 

6. Chack i n  operat ions o f f i c e  f o r  following items 
and order  as necessary.  

6.1 Adequate supply of check l i s t s  and operat ing 

procedures - e s p e c i a l l y  ones used of ten .  - 
6 . 2  Control room and bu i ld ing  logs 12A-ZA, 

12A-2B. - 
6.3 Console log  books. (Order from S. B. 

Newman P r i n t i n g  Co., P. 0. Box 2029, 

Knoxville ) 

. 
i 
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6.4 Thermocouple log  shee t s  (forms UNC 6676 

UNC 6677). 
6.5 MSRE data shee ts  and punch l ists  (forms 

UNC 5928, UNC 5929, UNC 5879). 
6.6 Sample ana lys i s  request  forms (UNC 1910). 
6.7 Radiation work permit (UNC 2779). 

7 .  Check f o r  adequate supply (one month) of water 

treatment chemicals s t o r e d  i n  the  d i e s e l  house. - 
7.1 WLCO 360 (balls) .  

7.2 NALCO 215 (balls). 

7.3 Potassium n i t r i t e  (KNO~) . 
7.4 Potassium t e t r a b o r a t e  (K2B407). 

8. Check f o r  adequate supply of 25% KOH (s tored  

behind 02 analyzer  i n  d i e s e l  house). 

from Laing 's  Lab., Building 4500-SM, Rm. S-156, 
phone - 3-1511. 

Order 

- 

r 
c 
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Pose #3 Pos. #4 Procedure 

71.1 - -  76.2 -- W t .  WR-CIyT Step No. 

C 

D 
T 

Tare Live Tare Live Calc. & 

S t a r t  

F in ish  

Before t ransfer  o r  drain, check tha t  l e v e l  probe voltage 
i s  40 t o  60 v o l t s  (On T3-8) .  - _ _ _  

B t e  
& 

Time I n i t .  

c :  

Transferred 

. 

I 
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12C RECORDERS AND INDIC,ATORS 

Numerous recording and i r d i c a t i i i g  instmments  are used throughout 

t h e  p l a n t .  Iii general, i n d i c a t o r s  are ased where needed as gui4es t:, 
operat ion and where only per%odic records are necessary. Recorders 

are used where EL continuous record of tbe va r i ab le  i s  reqEired or when 

a t r e n d  would be h e l p f u l  t o  operat ing personnel.  

recorder  c h a r t s  are cf  m a x l m m  value, proper funct ioning of t’ne i n s t r u -  

ment must be assured. Y i i s  nezcss i t a t e s  pe r iod ic  inspect ion t o  a s su re  

t’iat t h e  instrument i s  running, c h a r t  paper i s  i n s t a l l e d  properly and 

i s  tracking, and t h a t  t h e  pen i s  merking (or points p r l n t i n g )  . It is, 
of course, highly important t h a t  tke instrument never rilns out of c h a r t  

paper without immediate replacemerit. 

I n  order t h a t  t h e  

Since no t iming devices are i n s t a l l e d ,  t h e  t i m e  should be c a r e f u l l y  

marked on a l l  operat icg c h a r t s  a t  least  twice p e r  s h i f t .  

b e  a t  t h e  s tar t  and near t h e  middle of t h e  s h i f t .  When operat ing 

conditions are changed or disturbances occur, t h e  t i m e  and probable 

reason for t h e  dis turbance or change should be noted. 

This should 

The 1 2 - 8  s h i f t  w i l l  r o u t i n e l y  remove c h a r t s  from a l l  operat ing 

recorders  each day a t  approxima’.&-y 0700 (exception - cams). 
s p e c i a l  experiment i s  i n  progress,  it may be d e s i r a b l e  t o  remove them 

a t  d i f f e r e n t  i n t e r v a l s .  Al l  c h a r t s  removed on a given date are f i l e d  

toge the r  i n  a pigeonhole f i l e  i n  Building 7503. 
t h i s  f i l e  f o r  t h r e e  weeks after removal from t h e  recorders .  Then they  
are placed i n  boxes and s e n t  t o  Laboratory Records f o r  s to rage  i n  
Building 4500. 

and can be checked out  through Laboratory Records a t  any t i m e  f o r  s tudy 
of t h e  contents .  

from any instrument covering any per iod of t i m e  can be determined. 

s p e c i a l  experiments are being run, t h e  person i n  charge of t h e  experi-  

ment may have s e c t i o n s  of c h a r t  removed a t  any t i m e  i f  t h i s  w i l l  f a c i l -  

i t a te  a n a l y s i s  of t h e  experiment. Howeve-, t h e s e  sec t ions  of c h a r t  

should be f i l e d  i n  t h e  same manner as o the r  c h a r t s .  

If a 

Charts are h e l d  i n  

Each c h a r t  f i l e  box i s  given an i d e n t i f i c a t i o n  number 

A f i l e  index i s  kept  s o  t h a t  t h e  l o c a t i o n  of t h e  c h a r t  

When 
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One person w i l l  be placed i n  charge of t h e  c h a r t  f i l i n g  system. 

It i s  h i s  duty t o  do t h e  following: 

1. Each day check a l l  newly removed c h a r t s  t o  see t h a t  they  a r e  
properly marked with recorder  number, time and da te  of i n s t a l -  

l a t i o n  and removal. 

2. Twenty-one days a f t e r  removal from recorder,  p lace  c h a r t s  i n  

a c h a r t  f i l e  box. 

When a f i l e  box i s  f u l l ,  t ransmi t  t o  Laboratory Records f o r  

s torage .  Record t h e  dates covered by t h e  cha r t s .  Laboratory 

Records will record t h e  i d e n t i f i c a t i o n  number of t h e  f i l e  box 

i n  t h e  Chart F i l e  Index. 

3 .  

Referr ing t o  Charts.  

Recent c h a r t s  can be found i n  t h e  pigeonhole f i l e  under t h e  

da te  of removal. 

borrowed what m c s t  be placed i n  t h e  pigeon hole.  

be replaced as soon as poss ib le .  

When a cha r t  i s  removed, a s l i p  t e l l i n g  who 

Charts should 

Charts not f i l e d  i n  t h e  pigeonholes should be obtained from 

t h e  Analysis Group. 

Details of Recorder and Ind ica to r  Operations are as follows: 

1. 

2. 

3 .  
4. 
5. 

6. 

70 

Avoid p a r a l l a x  when reading. 

Record pen reading r a t h e r  than  p o i n t e r  on recorders .  

(Exception - beryllium monitor i n  vent house.) 
Mark cha r t s  where pen i s  inking. 
Push reset but tons once p e r  s h i f t .  

When a cha r t  i s  removed, mark it w i t h  t h e  recorder  number, 
time, and date of removal. I f  the c h a r t  covers some p a r t i c u l a r  
experiment or t e s t ,  record t h i s  information a l s o .  
When i n s t a l l i n g  a new chart ,  mark it with t h e  recorder  number, 

t i m e ,  and da te  of i n s t a l l a t i o n .  

I f  a c h a r t  i s  cu t  i n  two, mark both edges with t h e  t i m e ,  date,  

and recorder  number. 
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1 2 D  COMPUTER 

i '  

I 

c 

The normal, permanent output of t h e  computer i s  i n  tne  form of 

typewri t ten  shee ts  from each of t h e  four  tlypewriters and f u l l ,  or 

p a r t l y  f u l l ,  r e e l s  of magnetic tape.  

mzy be produced on t h e  X-Y p l o t t e r  as p a r t  of t h e  output.  
a l l  of t h i s  ma te r i a l  w i l l  be  permanently s tored a t  t h e  r eac to r  s i t e  

with s p e c i a l  arrangements as requi redo  

Durlng s p e c i a l  experiments, graphs 

I n  general ,  

1 _I rnPE8OLTrnT 
The prepr in ted  log  shee ts  used i n  Ty-per 2 must be replaced 

once each s h i f t  using t h e  d e t a i l e d  procedure i n  t h e  Reactor 

Operators '  Computer Manual. 

typers  may be removed a t  t h e  convenience of t h e  operators ,  depending 

on t h e  volume of paper generated. 

operators  t o  in su re  t h a t  each shee t  contains  a calendar  da te  t o  
i d e n t i f y  t h e  da t a .  

f o r  completed da ta  forms. 

bind t h e  shee ts  i n  chronological order  by typer  number and run 

number f o r  permanent s torage .  

The completed shee ts  from t h e  o ther  

It i s  t h e  r e s p o n s i b i l i t y  of t h e  

A l l  t ype r  shee ts  w i l l  be placed i n  t h e  box 

Day personnel w i l l  f i l e  and subsequently 

2 MAGNEXIC TAPES 

Magnetic tapes  w i l l  be removed f rom t h e  dr ives ,  as required,  

The i d e n t i f i -  according t o  t h e  procedure i n  t h e  computer manual. 

ca t ion  and removal of magnetic tapes  should be recorded i n  t h e  

con t ro l  room log  book as a backup f o r  o ther  records.  

a r e  responsible  f o r  adequate i d e n t i f i c a t i o n  of a l l  magnetic tapes  

which they remove. I n  general ,  a l l  magnetic tapes  w i l l  be s t o r e d  
i n  t h e  tape  cabinet  i n  t h e  computer room; f u l l  t apes  w i l l  be f i l e d  

chronological ly  i n  t h e  top  of t h e  ca3inet,and blank tapes  w i l l  be 

s to red  i n  t h e  bottom. Groups of p a r t i a l l y  f i l l e d  tapes  w i l l  be 

consol idated pe r iod ica l ly  on s ing le  tapes  and t'ne p a r t i a l  t apes  
re turned  t o  blank-type s torage .  

i f  t h e  s torage  capaci ty  of t h e  tape  cabine t  i s  exceeded. 

The operators  

Spec ia l  arrangements w i l l  be made 



. 

3 GRAPHS 
Graphs of r e a c t o r  parameters may be made a t  w i l l  by r e a c t o r  

operators  or o the r  personnel. Any graphs t h a t  are p e r t i n e n t  t o  

t h e  r e a c t o r  operat ion o r  experimental program w i l l  be  s t o r e d  a t  
t h e  r e a c t o r  s i t e  with o the r  run da ta .  

be s t o r e d  as such or they may becone t h e  property of i n d i v i d u a l  

experiments. If origina.1 graphs are t o  be permanently removed, 

properly i d e n t i f i e d  copies must be made for t h e  r e a c t o r  f i l e s .  

The o r i g i n a l  graphs may 

b '  



c 

Approved by r* 

1 2 E  TAG'S AND SIGNS 

It i s  t h e  pol icy  of a l l  personnel. a t  t h e  MSRE t o  honor all, t a g s  

and s igns  and ass1Jme t h a t  they a r e  v a l i d  u n t i l  d e f i n i t e l y  proven o ther -  

wise. When it i s  determined t h a t  t a g s  or s igns  20 longer  apply, they 
should be removed. 

person who i n s t a l l e d  tiem. 

1 TAGS 

Removing them o f t en  requi res  t h e  permission of t h e  

- 
There are only 3 Q-pes of o f f i c i a l  t a g s  i n  use a t  t h e  MSRE. 

Others should be used oilljr i i l  emergency and should be replaced by 

an o f f i c i a l  t a g  zs soon as poss ib le .  Tags should be i n s t a l l e d  by 
operat ions personnel only. 

1.1 Operational Tags 

During operat ion t h e r e  are c e r t a i n  valves, e l e c t r i c a l  
breakers,  e t c .  which a r e  normally open o r  closed. When these  

are extremely important or could cause opera t iona l  d i f f i c u l t i e s  

o r  hazards i f  improperly operated, an opera t iona l  t a g  i s  
a t tached .  (See Figure 1 2 E - 1  and 12E-2 . )  I n  keeping with t h e  

co lor  scheme used a t  t h e  MSRE, t a g s  on closed valves  o r  switches 

which a r e  of f  (Figure 12E-1)  a r e  green, and those  on open 

valves o r  switches whlch are on (Figure 12E-2)  are red .  

ind ica ted  t h e  s h i f t  s q e m i s o r ' s  permission i s  requi red  to 

remove t h e  t a g  o r  operate  t h e  valve o r  switch. An en t ry  i s  
made i n  the console log  when an opera t iona l  t ag  i s  removed, 

and t h e  t a g  i s  discarded.  

As 

1 . 2  "DO Not Operate" Tags 

During maintenance it i s  o f t en  necessary t o  t a g  out  valves  

or switches f o r  the s a f e t y  of the r eac to r  or personnel.  A 

"do not operate"  t a g  i s  used f o r  t h i s  purpose. 

l2E-3 . )  
where add i t iona l  information needs t o  be included on t h e  t a g  

or on t h e  procedure. 

ha l f  has a white paper on top  with carbon paper between it 
and t h e  red cardboard. 

(See Figure 

These t ags  a r e  a l s o  used for s p e c i a l  procedures e t c .  

The t a g  i s  red  cardboard. The bottom 

Af ter  t h e  blanks have been f i l l e d  in ,  
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I KEEP VALVE CLOSED I 
OR SWITCH OFF I I 

This is the normal position for this valve or switch 
during operation. It should not be operated 
without permission of the shift supervisor. 

Item No.: D a t g  

Signed 

WN - I O U  
(3 7-64J 

12E-2 
10/7/65 

Figure 12E-1 
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KEEP VALVE CLOSED 
OR SWITCH OFF 

I ’  I 

This is the normal position for this valve or switch 
during operation. It should not be operated 
without permission of the shift supervisor. 

UCN - 5923 
(3 7-64) 

Figure 12E-2 
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I DO NOT OPERATE I 
UCN . 5925 
(3 7-64 

Item No. Work Order No. 

Description 

Location 

Raason for Tagging 

Conditions Resuired to Remove Tag 

WHITE PAPER WITH ' 8" E :I ii y:it: B 0 N 
PAPER BETWEEN 

Figure 12E-3 
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1 . 2  (continued) 

t h e  white shee ts  and carbon paper a r e  removed. The white 

shee ts  a r e  f i l e d  with t h e  work reques t  or t h e  procedure. When 

t h e  work o r  t h e  procedure has been com?leted, a l l  t a g s  a r e  

removed. These a r e  c ross  checked with t h e  white s l i p s  t o  

assrxre t h a t  none were missed and a r e  then discarded. The 

valves  or switches a r e  then f r e e  t o  be operated as needed. 

2 SIGNS 

A l l  s igns  should be kept  cu r ren t  a t  a l l  t imes.  Permanent 

signs,  i f  not appl icable ,  should be removed or covered u n t i l  they  

again are appl icable .  When temporary s igns  a r e  i n s t a l l e d ,  t h e  

reason for t h e  s ign  should be c l e a r l y  s t a t ed ,  signed, and dated.  





13 MAIIVT~ANCE AND CHANGES 
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Respons ib i l i t i es  of t h e  MSRE operations group .Jith regard t o  main- 

tenance include recognizing t h e  need, request ing t h e  necessary work, 
and coordinating operations and maintenance. 

of t h e  MSRE staff w i l l  schedule and arrange f o r  t h e  necessary materials 

and manpower t o  do t h e  work. 

The maintenance group 

Because t h e  MSRE i s  an experiment, operat ion w i l l  i nev i t ab ly  show 
t h e  need f o r  some changes. 

with care  equal t o  t h a t  exercised i n  t h e  o r i g i n a l  design. 
Tnese w i l l  be appro-Ted, made, and documented 

Tliis s ec t ion  contains  procedures whose objec t  i s  t o  in su re  t h a t  

maintenance and changes are made i n  an orderly,  e f f i c i e n t ,  and safe 
manner . 
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13A MAIT\TTENANCE 

1 3 A - 1  
10/21/65 

1 DEZ'INITIOD 
Maintenance means r e p a i r  or replacement of de fec t fve  compo- 

nents, w-vic ing  of equipment, an6 a l t e r a t 5 o n s  or add i t ions  which 
do not come under t h e  d e f i n i t i o n  of modifications given i n  l3B. 

2 PROCEIXJRE 

The following procedure app l i e s  t o  a l l  maintenance except f o r  

emergencies which r equ i r e  immediate "first-aid. I '  

2 . 1  I n i t i a l  Request - 
The i n i t i a l  request  f o r  maintenance i s  made through t h e  

Anyone seeing a need f o r  maintenance descr ibes  Punch L i s t .  

it on a punch l i s t  form (Fig. l3.l), a v a i l a b l e  i n  t h e  r e a c t o r  

c o n t r o l  room. 

out  t h e  punch l i s t  form: 
The following i n s t r u c t i o n s  apply t o  f i l l i n g  

(a) E i t e r  d a t e  of request .  

(b )  Describe locat ion,  equipment and work as s p e c i f i c a l l y  
as possible ,  using sketches where they would c la r i fy  

t h e  request ,  

A t  end of desc r ip t ioc ,  st3;te when t h e  job needs t o  

be f in i shed .  

L i s t  any precaut ions known t o  be needed. 

Sign on l i n e  above "SIGNED." 

( e )  

( d )  

(e)  
Normally t h e  requestor  leaves t h e  completed form on t h e  

punch l i s t  cl ipboard i n  t h e  r e a c t o r  c o n t r o l  room. 
p r i o r i t y  i s  needed, t h e  requestor  con tac t s  t h e  Operations 

Chief (OC)  o r  Ass i s t an t  Operations Chief (AOC) t o  expedite 

ac t ion .  

If a high 

2 .2  Handling by Operations Group 

The S h i f t  Supervisor p e r i o d i c a l l y  reviews t h e  punch l i s t  

and a s s igns  s u i t a b l e  jobs t o  s h i f t  craftsman. A job i s  s u i t -  
a b l e  f o r  t h i s  type ef handling i f  t h e  job i s  s t ra ightforward,  

has no wide-reaching effects  and can be handled by t h e  s h i f t  

craftsmen without i n t e r f e r e n c e  with t h e i r  primary function, 
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P R l O R l T "  
_____ 
T O  

1 3 ~ - 2  
10/21/65 

D*TE 

PUNCH LIST 

SIGNED: 

or Work Request to be wi i t ten 
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Shift Craftsman has completed l o b  
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which i s  t o  take ca re  of emergency or e s s e n t i a l  work. 

A t  t h e  beginning of each day s h i f t ,  t h e  OC o r  AOC reviews 
t h e  punch l i s t  and removes jobs  which w i l l  not be done by 

s h i f t  craftsmen. He puts  asLde reqLests which he canrot  

approve and n o t i f i e s  t h e  requestor  of t h e  reasons f c ~ r  dellying 
approvalc 

checks p r i o r i t i e s  and passes t’ne forms on t o  t h e  bEBE Mainte- 

nance Supervisor.  PrSor i ty  may be one of t hese  t h r e e :  

He s igns  the punch l i s t  rorms f o r  approved requests ,  

(a)  Urgei t  

The work i s  or could becone t h e  c r i t i c a l  pa th  

and should be completed. as soon as poss ib l e .  

(b )  Medium 

The work should be completed as soon as it can 

be done without delaying work having an  URGENT p r i o r -  

i t y .  

( e )  Low 

The scheduling of t h i s  work i s  a t  t h e  convenience 

of t h e  c r a f t  groups. 
2.3 Execution of Simple Jobs 

”Simple” here  means t h a t  t h e  job i s  not hazardous t o  t h e  
craftsmen: does not  i n t e r f e r e  w i t h  r e a c t o r  operations,  and 

does not otherwise r equ i r e  extensive arrangements. No form 

o the r  t h a n  t h e  punch l i s t  i s  used for t hese  jobs .  The pro- 

cedure i s  as follows. 

The Maintenance Supervisor checks tnat  t h e  p r i o r i t y  
i s  i n  l i n e  with o the r  work i n  progress, and r e so lves  

any c o n f l i c t  with t h e  OC or AX. 

I f  necessary, t h e  Maintenance Supervisor checks t h a t  

t h e  required material i s  ava i l ab le .  

The Maintenance Supervisor addresses t h e  punch l i s t  
form and t u r n s  it over t o  t h e  executing group (nor- 

mally P and E or I and C ) .  

Immediately a f te r  t h e  work i s  f i c i shed ,  t h e  craft  

foreman i n i t i a l s  t h e  fcrm and r e tu rns  it t o  t he  



. 
Approved by, &"\ 13A-4 

10/21/65 

(a) (continued) 
Maintenance Supervisor.  
The Maintensnce Supel-visor checks t h e  job, marks t h e  

punch l i s t  f o m  "conpleted-It acd re tu rns  it t o  t h e  

con t ro l  TOOE. 

(e)  

2.4 EZecution of Complicated Sobs 

A job  i s  "corrplica'ced" if it could i x t c r f c r e  with t h e  
operat ion of t h e  r eac to r  o r  i s  hazardous. 

"MSRE Work ReqEest" (Fig.  13.2) i s  used i n  connection with 

t h i s  type job. 

A form c a l l e d  

Tle procedure i s  as fol lows.  

(a) The Maintenance Supervisor checks t5e p r i o r i 5 y  as i n  

llsimple" obs 

The r eac to r  maintenance group ass igns  a work reques t  

number and e n t e r s  t h i s  on t h e  Work Request form along 

with a Ciescr ipt im based on t h e  punch l i s t  desc r ip t ion .  

W e r e  necessary, "CAUTION - CHECK WITiI OPERATIONS 

BEFORE PROCEEDING" i s  stamped on t h e  work reques t .  
The o r i g i n a l  of t h e  work reqEest i s  he ld  i n  t h e  

Maintenance Superv isor ' s  f i l e ;  copies are made as 
necessary.  

c r a f t  group involved, one t o  t h e  AOC arrd one t o  t h e  
oc . 

(b)  

One copy of t h e  work request  goes t o  t h e  

( c )  The Maintenance Supervisor, a f t e r  consu l t a t ion  with 
t h e  executing c r a f t  group, es t imates  the time requi red  
and passes  t h i s  information on t o  t h e  Operations Chief. 

(d) The OC reviews t h e  request,  i n i t i a l s  h i s  cogy and 
passes  it on t o  t h e  MSRE S h i f t  Supervisor.  

(e) If t h e  job  has a high p r i o r i t y ,  t h e  Maintenance 

Supervisor coordinates  prepara t ions  of the c r a f t  

group and operat ions.  Otherwise t h e  c r a f t  super-  

v i s i o n  w i l l  schedule t h e  wcrk on t h e  basis of r e -  

quested date of completion, r e l a t i v e  p r i o r i t i e s  of 

o ther  jobs, and ava i l ab le  magpower. 19 s w h  cases  

t h e  c r s f t  super-Jision n o t i f i e s  the S h i f t  Supervisor 

. 
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I S S U E D  T O  E Q U I P M E N T .  S Y S T E M .  E T C .  

A P P R O V E D  M A l N T E N A N C E  A P P R O V E D  O P E R A T I O N S  

STARTING DATE OR TIME 

WORK COMPLETED 1 I 1 I 

ENDING DATE OR TIME SIGNED 

WORK INSPECTED 1 I I I 

i a c - ~ a ~  
CRAFTSMAN SUPERVISOR 

WORK APPROVED 1 1 I I 

REACTOR DIVISION REACTOR DIVISION 
MAINTENANCE OPERATIONS 

D A T E C O M P L E T E D  " c N.3 824  
(3 ,-e,,  

FIGURE 13.2 
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(continued) 

a day i n  advance of scheduled work. 

Before work starts, t h e  MSRE S h i f t  Supervisor w i l l  

make necessary prepara t ions  such as shu t t ing  down 

machinery, c los ing  valves and opening switches.  He 

uses &RE t ags  where advantageous, and a t t aches  t h e  

white copy of t h e  t a g  t o  t h e  Control Room copy of 

t h e  work reques to  

descr ibed i n  Sec t ion  12E.) 

When a i l  prepara t ions  ha-Je been made, t h e  S h i f t  

Supervisor s igns  con t ro l  room copy and t h e  crafts- 
man's copy of t h e  work request,  permi t t ing  t h e  c r a f t s  
t o  proceed. 

Columns a r e  provided for i nd ica t ing  when t h e  

(MSRE t a g s  and t h e i r  use are 

work can be s t a r t e d  and when t h e  work must be com- 

p l e t e d  o r  stopped. 

information and any add i t iona l  precaut ions o r  r e s t r i c -  
t i o n s  on t h e  craftman's copy as w e l l  as t h e  c o n t r o l  
room copy. 

As  soon as t h e  work i s  completed, inspected, and 

approved by c r a f t  supervis ion and t h e  MSRE Mainte- 
nance Supervisor, t h e  signed copy i s , t u r n e d  over t o  
t h e  S h i f t  Supervisor.  

The S h i f t  Supervisor removes tags ,  compares these  
with t h e  white s l i p s  a t tached  t o  t h e  WR, and makes 
an opera t iona l  check of t h e  job. 

The s h i f t  supervisor  enters t h i s  

He changes con t ro l  room copies of a f f e c t e d  

drawings and ind ica t e s  t h i s  on t h e  work reques t  and 

b r i e f l y  states what w a s  done t o  check out  t h e  job. 

The work requests  a r e  then  turned over t o  t h e  

Ass is tan t  Operations Chief or Operations Chief. 

Should t'ne opera t iona l  check show t h a t  more work 

needs t o  be done, t h e  S h i f t  Supervisor contac ts  t h e  

Maintenance Scqervisor who arranges f o r  t h e  completion 

J 

z 

. 



c Approved by 13A-7 
10/21/65 

(i) (continued) 

of the job.  

( j )  The Maintenance Supervisor keeps a record of all 

completed work requests. In addition, on any job 

relevact to the performance or service of important 

machinery or equipment, he files a copy of the com- 

pleted work request in the folder for tnat piece of 

e quipme nt e 

. 
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1 DEFINITION 
A modification i s  def ined as a chaige i n  t h e  p k j s i c a l  p l a n t  

which produces a s ignLf icant ly  d i f f e r e n t  c 3 a r a c t e r i s t i c  Oî  func t ion  

i n  any component o r  system. 

2 PROCEEURE 

2 . 1  Request 

A person should foznally request  aay modif icat ion which 
he be l i eves  t o  be wort,hwXle o r  t o  possess advantages a t  least 

w o r t 3  consider ingo TIe requestor  descr ibes  t h e  change on an 

MSRE Change Request 9 o m  (Fig.  13.3) and submits it t o  t h e  

MSRE Design Liaison Engineer. 

2 .2  Review 

No modif icat ion w i l l  be made before  adequate review and 

approval.  To in su re  -Koa% a l l  aspec ts  a r e  considered, a pe r -  

son responsible  f o r  each a rea  a f f e c t e d  by %ne change w i l l  be 
asked t o  review and approve t h e  change. The MSRE Operations 

Department Head w i l l  review a l l  requests  and w i l l  determine 

what o the r  reviewers a,re necessary* 

When t'ne Design Liaison Engineer (DLE) receives  a request ,  

he ass igns  it a number. 

Change Request Form. 
MSRE Pro jec t  Director  f o r  h i s  considerastion. 
ques t  goes t o  t h e  Departnent Head, who checks t h e  appropr ia te  

boxes under "Approval t o  Proceed'' and routes  t h e  request  t o  
reviewers i n  t h e  MSRE a rea  (Eui ldings 1503 afid 7509) When 

t h e  i n t e r n a l  review i s  completed, t h e  form cones back t o  t h e  

DLE, who sends it out  f o r  ex te rna l  reviews which may be 

requi red-  After ex te rna l  reviews, t h e  request  i s  again 
returned! t o  the  DLE. 

approvals and comments of t h e  reviewers, t o  t h e  Reactor 

Divis ion Director  fo? h i s  information, 

He then has t h e  request  typed on a 

A copy of t h e  typed request  goes t o  t h e  
The typed re- 

He sends a copy of t h e  r eWes t ,  with 
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S U 0 J E C T  

T Y P E  C H A N C  

T O  FROM 

0 PERMANENT 0 TEMPORARY 
D E S C R I P T I O N  A N D  P U R P O S E  

. 

NUMBER 

D A T E  R E Q U E S T E D  

R E Q U E S T O R  

D A T E N E E D E D  

0 DESIGN I N I T I A T E D  

0 DESIGN C O M P L E T E D  

0 PROCUREMENT I N I T I A T E D  
R E M A R K S  

0 

0 

o 

I I E  OPERATIONS 

0 MSRE M A I N T E N A N C E  

MSRE D E P T  H E A D  

0 R D  D E V E L O P M E N T  

0 1.8 C DESIGN 

0 MSR P R O J E C T  DIRECTOR 

0 R E A C T O R  D I V  D IRECTOR 
C O M M E N T S  O F  R E Y ~ E w E R s  

DATE DATE 

0 WORK C O M P L E T E D  

0 O R I G I N A L  DOCUMENTS CHANGED 

0 C O N T R O L  R O O M  DOCUMENTS CHANGED 

ASSIGNMENTS 

F I G W  13.3 

. 
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Any reviewer may e i t h e r  approve or not and may suggest 
a l t e r n a t i v e s .  

under frComents'l  or on a separate  shee t  which becomes p a r t  of 

t h e  request .  The reviewer may r e g i s t e r  h i s  views on a l t e r n a -  

I f  he disapproves he should i n d i c a t e  h i s  reasons 

t i v e s  i n  the  same way. 
The DLE w i l l  maintain a f i l e  of change requests  which 

w i l l  r evea l  t h e  s t a t u s  of a l l  requests  a t  any t i m e .  
2 .3  Action 

If a l l  re-Jiewers approve a change, t h e  DLE w i l l  arrange 

f o r  necessary design work; on jobs requi r ing  30 design, he 

w i l l  arrange with t h e  MSRE Maintenance Supervisor t o  g e t  t h e  

work done. 

a l t e r n a t i v e s  are proposed must be a r b i t r a t e d .  

attempt t o  obtain agreement, bu t  i f  t h i s  i s  impossible t h e  

MSRE Department Head or t h e  Pro jec t  Director  w i l l  decide what 

Changes not unanimously approved or for which 
The DLE w i l l  

t o  do about t he  change. 

On change requests  where only the  des i red  r e s u l t  i s  
spec i f ied ,  "Approval t h e  Proceed" means merely t h a t  t h e  re- 

viewer approves study o r  design of means t o  the  des i red  end. 

Respons ib i l i t i es  f o r  design w i l l  be l i s t e d  under "Assignments. I '  

After  t he  design i s  completed, t h e  MSRE Department Head or t h e  

P r o j e c t  Director  must approve t h e  design before  t h e  change i s  
a c t u a l l y  made. 

When a modification i s  completed, the  DLE i s  responsible  

f o r  seeing t h a t  a f f e c t e d  documents a r e  changed. 

Control Room documents w i l l  be made by the  W R E  Operations 

Changes i n  

Chief or h i s  a s s i s t a n t .  

t 
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13c CHANGES IN OPERATING PROCEDURES 

These operat ing procedures are f o r  t h e  Lnstzuction of and rou t ine  

use by r eac to r  opers t s rs ;  t h e  copies being put  t o  Xi i s  use 

fore,  be kept up-to-date, r e f l e c t i n g  changes iil t h e  system cr ii I ts  

operatior,,  

and it must be  poss ib l e  t o  t e l l  if a copy contains  a l l  auYkorized changes. 

The procedure descr ibed i n  t h e  following paragraphs i s  aimed a t  t h i s  goal.  

The operat ing procedures used during >renuclear t e s t i n g  were w r i t t e n  

the re -  

Ck.a;lges m w t  be  made on ly  after adeqmte  rwrie-d and approval, 

by members of t h e  iWRE Operations Depa;"tment, xos t  of whom had p a r t i c i -  

pated i n  t h e  design a d  developmeat of t h e  PEM. A review of ex is t ing ,  

t r i e d  procedures w a s  made after Run PC-l by tile o2erating engineers, and 

recommended changes were incorporated as approved by t h e  Operations Chief. 

After Run 3, a l l  s ec t ions  of t h e  Operating Procedures were completed and 

approved, and copies were issued.  

leaf, according t o  t h e  needs of t h e  r ec ip i en t s .  

Copy, i n  which changes are made only by t h e  Operations Chief (or t h e  

Ass is tan t  Operations Chief ac t ing  i n  h i s  s t ead ) .  

i n  t h e  Operatiom Office (Room 3, Building 7503) .  
has a C r e w  Copy, i n  which changes are made only by t h e  S h i f t  Supervisor.  

Copies were e i t h e r  bound or loose-  

There i s  one loose- leaf  copy of t'ne Operating Procedures, t h e  Master 

The Master Copy i s  kept  
Ezch of t h e  four  crews 

Anyone seeing t h e  neec? f o r  a change i n  t h e  Operating procedures 

submits a request  t o  t h e  Operations Chief on an E R E  Change Request Form. 
A brief desc r ip t ion  o€' the  purpose of a,nd j u s t i f i c a t i o n  f o r  t h e  change 
must go on t h e  form. 

The Operations Chief reviews each reques t  and may ask o thers  t o  
review it and give their approval or  advice. If he approves a change, 

t n e  Operations Chief er;ters t h e  change i n  t h e  Master Copy and n o t i f i e s  
t h e  S h i f t  Supervisors by mezns of a l i s t  on t h e  Control Room B u l l e t i n  

Board. 

desc r ip t ion  of change, wheYfler or not rev ised  pages w i l l  be issued, and 

a p lace  for each S h i f t  Supervisor t o  i n i t i a l .  

The l i s t  includes date of change, l oca t ion  (page numbers), b r i e f  

As  soon as poss ib le  a f te r  not ice  of a change i s  posted, esch s h i f t  

supervisor  w i l l  s tudy t h e  change i n  the Master Copy. I f  t h e  change i s  
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b r i e f ,  he w i l l  wr i t e  i n  t h e  change i n  t h e  C r e w  Copy of t h e  Operating 

Procedures. 

f o r  i t s  information and use.)  
Supervisor w i l l  c i r c l e  with red  p e a c i l  t h e  superseded po r t ion  i n  t h e  

Crew Copy and mark it "Revised -- See Naster, " with t h e  da t e ,  

Shi f t ,  Supervisor w i l l  then  i n s t r u c t  h i s  crew with regard t o  t h e  change. 

After each crew member has been i n s t r u c t e d  and has read t h e  change, t h e  

Srilft Supervisor w i l l  i n i t i a l  t h e  change l i s t  on t h e  b u l l e t i n  board. 

When rev ised  shee t s  are d i s t r ibu ted ,  marked pages i n  t h e  Crew Copy will 

be replaced by t h e  S h i f t  Supervisor.  

(An up-to-date Crew Copy w i l l  be maintained by each crew 

If it i s  a le-ngthy change, t h e  S h i f t  

The 

Whet'ner or not rev ised  shee ts  a r e  i ssued  depends mainly on t h e  

I f  a change can be e a s i l y  and c l e a r l y  t r ansc r ibed  l eng th  of t h e  change, 

by t h e  S h i f t  Supervisors to t h e  Crew Copies, re typing and i s su ing  re- 
v ised  pages i s  not compulsory or des i r ab le .  If pages a r e  retyped, copies  

w i l l  be s e n t  t o  persons who need t o  have an up-to-date vers ion  of t h e  
Procedures. 

Every page of t h e  Operating Procedures has t h e  approval. and da te  
a t  t h e  top, as on t h i s  page. Revised pages bear  t h e  r ev i s ion  date;  t h i s  

app l i e s  t o  re typed pages and also t o  marked pages i n  t h e  Master Copy and 

Crew Copies, where t h e  da t e  i s  changed when t h e  change i s  w r i t t e n  i n .  

Holders of loose- leaf  copies of t h e  Procedures can t e l l  i f  t h e i r  copy 
i s  u2-to-date by comparing page da tes  w i t h  those i n  t h e  Master Copy. 

. 
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One of t h e  advantages of t h e  computer-logger over conventional 

recorders i s  t h a t  i t s  funct ions can be r e a d i l y  changed t o  meet t h e  

changing needs of t h e  Reactor Experiment o r  t o  improve the  operat ion 

of t he  computer. Changes i n  t h e  computer program a r e  made by a pro- 

grammer af ter  proper approval. 

Anyone recognizing t h e  need for a change, descr ibes  it on a Change 

Request Form. 

Operations Chief; others  send t h e i r  requests  t o  t h e  head of t h e  Nuclear 

and Mechanical Analysis Group of t h e  MSRE Operations Department. Re-  

quests are handled as described i n  Sect ion 3H of t h e  Operating Pro- 

cedures. 

Requests from t h e  Operations Group go f i rs t  t o  t h e  

c 
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The MSRE has been t h e  subjec t  of many documents of a11 kinds, many 

of them preliminary and now out-of -date. 

which are intended t o  give an accurate,  up-to-date descr ip t ion  of t h e  
MSRE and i t s  operation. 

documents i n  t r a i n i n g  and operation, they must be  revised t o  keep up as 
near ly  as i s  p r a c t i c a l  with changes i n  t h e  system. 

"Approved documentsf1 are those 

Because t h e  operator  needs t o  nake use of t hese  

A set  of up-to-date approved documents w i l l  be kept on f i l e  a t  t h e  

MSHE. They include:  

(a) 
( h )  drawings, 

( c )  instrument app l i ca t ion  tabula t ions ,  

(d) i n s t runen t  spec i f ica t ions ,  

(e )  switch tabulat ions,  

( f )  l i n e  schedule, 

(g)  thermocouple tabula t ions ,  

(h)  design da ta  shee ts .  

Revision of t hese  documents t o  r e f l e c t  modifications i n  t h e  system 

a l l  published p a r t s  of t h e  MSRE Design and Operations Report, 

i s  rou t ine ly  handled as p a r t  of t h e  procedure f o r  modifications (Sect ion 

l3B,  These Procedures). 

t i o n s ,  

approved document up-to-date should no t i fy  t h e  E R E  Department Head i n  

wr i t ing  of the  required change. H e  w i l l  arrange for errata sheets or 

other  cor rec t ions .  

Other rev is ions  w i l l  be  i n  t h e  nature  of correc-  

Anyone discovering an e r r o r  o r  recognizing a need t o  b r ing  an 

6 
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