
SPECIAL 
PAGES 

. COPY&A 

MA 

SRE STANDARD OPERATING PROCEDURES 

N AA-SR-MEMO-5326 

BY 
R. E. DURAND 
0. G. JENKINS 
L. L. JOHNSON 
E. N. PEARSON 

L. E. VORDERBRUEGGEN 

A D I V I S I O N  OF NORTH AMERICAN AVIATION, I N C .  
P.O. BOX 3 0 9  C A N O G A  PARK, CALIFORNIA 

ISSUED: JUNE 27, 1960 



LIST OF PROCEDURES 

PART ONE 

General 

I. General  SRE Operating Instructions 

11. SRE Operating Limits 

111. Procedure  for  Keeping Manual Up-to-Date 

IV. Procedure  Review Schedule 

V. Procedure  for  Training Personnel  in the Correc t  Procedures  

VI. P rope r  Use of the Manual 

PART TWO 
- 

Ope rating Instructions 

I. Reactor 

A. F r o m  Shutdown Condition to Cri t ical  

B. F r o m  Cri t ical  to Ful l  Power 

C. Normal  Operation 

D. Scram and Setgack Recovery 

E. Normal Shutdown 

F. Emergency Shutdown 

11. Sodium Heat Transfer  Systems 

A. Purging 

B. Preheating ' 

C. Filling 

D. Normal Operation 

E. Draining . 
111. Sodium Service Systems 

A.  

B. 
C. 

D. 

E. 

Purging 

Cold Traps  

Hot Traps  

Plugging Meters  

Drum Unloading 

June 27, 1960 
.. 

- 11 



n 

IV. Service Cooling System 

A. Fill ing 

B. Normal  Operation 

C. Emergency Operation 

D. Draining 

V. Helium System 

A. Purging 

B. NaK Bubbler 

C. Normal  Operation of the Helium System 

D. Sampling 

VI. Nitrogen and Dehumidification Systems 

A.  Vault and Gallery Atmosphere 

B. Nitrogen and 

C,  Nitrogen and Dehumidification System Shutdown 

Dehumidification Sys tem 

VII. Vent System 

A. Normal Operation 

B. Sampling and Disposal of Gas 

VIII. Liquid Waste System 

A. Filling Sump Tank 

B. Draining Sump Tank 

C. Holdup Tank Transfer  
D. Intervault Transfer  

IX . 

X. 

Fue l  Handling Machine 

A. Preparat ion 

B. Operation 

C. Element Handling 

Building Ventilation Sys tem s 

A. General 

B. Normal and-Emergency Operation 

C. Procedure  During Power Outage 

June 27, 1960 iii 



G1 

D 
a 
D 

~ = j  
l -  

IB 
l o  

XI. 

XII. 

XIII. 

XIV.. 
xv. 

Wash Cells 

A.  Preparat ion 

B. Purging 

C. Cleaning 

D. Rinsing 

E. Drying 

Emergency Power System 

A. Emergency Operation 

B. Diverter Pole M-G Sets 

C. Emergency Diesel-Generator Set 

D. Bat ter ies  

E. Specific Operating Instructions 

Pump Coolant Systems 

A. Fil l ing 

B. Operation 

C. Draining 

75 -Ton Crane Operation 

Off Normal  Conditions 

XVI. Special Procedures  

A. Operating Procedure  for  25-Foot Gas Lock 

B. Procedure  for  Installing Neutron Source in Reactor 

C. SRE Emergency Evacuation P lan  
D. Rescue, First Aid, and Control of Destructive Events 

I. S R E F o r m s  

11. SRE Electr ical  Power Distribution 

111. SRE Group Organization 

IV. Drawings 

June 27, 1960 

.~ 

iv 



CI 
D 
a 

PART ONE: GENERAL 

II 

w 
June 27,  1960 



1. GENERAL SRE OPERATING INSTRUCTIONS 

A. RESPONSIBILITY ' 

Immediate responsibility for  operation of the reactor  and i ts  associated 

sys tems and for  the safety thereof r e s t s  with the Shift Supervisor. 

In case the Shift Supervisor is absent, the relief Shift Supervisor will be 

present .  

During any period of t ime when the Shift Supervisor is not on the premises ,  

the reactor  Chief Operator a s sumes  responsibility for  the plant. 

B. AUTHORIZED OPERATORS 

Only personnel assigned to the shift operating crews (shown on the attached 

organization char t )  a r e  authorized to operate the controls of the reac tor  and i t s  

associated sys tems.  

C. CONTROL ROOM 

1) One operator  will be stationed in the control room a t  a l l  t imes.  

When the reactor  is running, there will be two opera tors  stationed in 

the control room. 

2)  No vis i tors  a r e  allowed in the control room. 

3 )  Entry behind the instrument panels i s  allowed only with the approval 
of the Shift Supervisor. 

a 
3 

D. REACTOR OPERATION 

1) The operating check l i s t  will be completed once per  shift. 

n! 

2)  The s tar tup check l is t  will be completed p r io r  to any s tar tup except 

those immediately following a sc ram.  

a f te r  a s c r a m  until cause of the s c r a m  is determined. 

Do not r e s t a r t  the reac tor  

M 3 )  In case  of a reactor  shutdown caused by: 

a) Reactor period 

b) High neutron flux 

c )  High fuel-channel exit temperature ,  
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the following persons will be notified by the Shift Supervisor: 

a )  R. W .  Dickinson (Sodium Reactors  Director)  

b) L. E .  Glasgow (SRE Group Leader )  

c )  R. E ,  Durand (SRE Operations Supervisor) 

d )  J .  G. Lundholm (Chairman, SRE Safeguards Review Committee). 

Approvals for res tar t ing the reactor  following such a s c r a m  a r e  

delineated in the "SRE Organization Manual, " NAA-SR-Memo-5360. 

4) When the reac tor  i s  cri t ical ,  one qualified operator  will be stationed 

a t  the console a t  a l l  t imes.  

stationed in the control room. 

An additional qualified operator  will be 

5) Bypass plugs will be used only with the permiss ion  of R. E .  Durand, 

(Operations Supervisor) a r  his  alternate as descr ibed on the authoriza- 

tion l i s t  posted in the control room. 

6 )  The console operator will control access  to the a r e a  behind the 

reac tor  console. 

E. OPERATING LIMITS 

The following l imits shall be adhered to: 

1) Maximum allowable ra te  of temperature  change is 60°F  in one hour. 

2 )  Maximum allowable fuel channel exit temperature  i s  7 5 0 ° F .  

3 )  Maximum allowable moderator-can-head delta T i s  50°F.  

4)  Preheating temperature  must  be within 6 0 ° F  of the sodium tempera-  

tu re .  No lines will be preheated to a temperature  above 500°F .  

F. F U E L  HANDLING PROCEDURES 

1) Fuel elements will not be left in the fuel handling machine a t  shift 

change. 

2 )  While handling fuel elements with the fuel handling machine, access  

to the high bay a r e a  will be rest r ic ted.  

3 )  The element inventory board will be kept cur ren t  each shift. 
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4) No elements a r e  to be moved without an authorized ETR f o r m  (see 

Appendix A) 

G. CONSOLE 

1) The console key will be controlled by the Shift Supervisor. 

2)  The following mater ia l s  will be s tored in the console drawers :  

a) Console log book 

b) Bypass plugs. 

3 )  The control console will be kept f r ee  of books, papers,  coffee cups, 

etc. 

H. SCHEDULES 

Operating schedules will be posted on the bulletin board in the control room. 

All schedules will be initialed by the Operations Supervisor.  

I. STANDARD OPERATING PROCEDURES 

The Standard Operating Procedures  Manual will be kept in the bookcase in 

the control room. Consult this manual frequently. 

J .  DAILY OPERATING INSTRUCTIONS 

Daily operating instructions will be approved by R. E. Durand (Operations 

Supervisor) and acknowledged by each shift supervise$. 

K. OPERATING LOG BOOK 

The operating log book will be kept in the bookcase in  the control room. 

This log will be filled out each shift. Log entr ies  shall  be made chronologically 

on the right hand page. 

t i es  and plant conditions for  the shift. 

Shift Supervisor going off duty and the Shift Supervisor coming on duty. 

The Shift Supervisor will wri te  a summary  of the  activi- 

This summary  will be signed by both the 
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The operational l imits  listed below a r e  to be adhered to  with no exceptions 

by the Shift Supervisor.  

vised whenever experimental  fuel elements a r e  installed in the reactor ,  and when 

additional technical data become available to raise o r  lower the l imi t s .  In 

addition, this portion of the manual will be reviewed and revised whenever any 

change is made in the reactor  and i t s  components. 

addition to and do not replace the regular six-month review of the procedures .  

This section of the manual shal l  be reviewed and r e -  

The above reviews a r e  in 

A. TEMPERATURE 

1) The maximum allowable ra te  of temperature  change on all vesse ls  and 

piping is f 6 0 ° F  in one hour .  

vided i t  is followed by a l-hour "soaking" per iod.  

A 60°F s tep change is allowable pro-  

2) Maximum preheating temperature ,  f 6 0 ° F  f r o m  the tempera ture  of the 

sodium destined to f i l l  the vesse l  o r  piping involved, but no more  

than 5 0 0 ° F .  

3) Maximum allowable mixed mean outlet temperature ,  725" F .  

4) Maximum allowable difference between- corner  channel exit t empera-  

t u re  and any centerchannel  exit temperature ,  f 50°F.  

5) Maximum allowable center channel exit temperature ,  7 5 0 ° F .  

6) Maximum allowable fuel slug cent ra l  temperature ,  8 5 0 ° F  for  the Th-U 

fuel elements (second co re  loading) 

7) Maximum allowable fuel-slug cent ra l  temperature ,  850" F for  unalloyed 

uranium fuel elements ( f i rs t  core  loading) 

8) Maximum allowable hot t r ap  temperature ,  1360°F. 

9) Maximum allowable cold-trap inlet temperature ,  7 0 0 ° F .  

10) Maximum allowable concrete temperature ,  150°F.  

1 1) Maximum allowable gallery and vault temperature ,  120 O F .  

12) Maximum allowable cold-leg piping tempera ture ,  7 5 0 ° F .  
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13) Minimum allowable reac tor  c o r e  tempera ture ,  250" F. 

14) F o r  power operation, the plugging tempera ture  will be below 3 5 0 ° F .  

B .  PRESSURE 

1) Maximum allowable gas p r e s s u r e  on reac tor ,  4.5 psig. 

2) Maximum allowable gas  p r e s s u r e  on p r i m a r y  f i l l  tank, 15 psig.  

3 )  Maximum allowable gas p r e s s u r e  on secondary f i l l  tank, 25 psig.  

4) Maximum allowable gas  p r e s s u r e  on main secondary expansion tank, 

10 psig.  

5) Maximum allowable gas  p r e s s u r e  on auxiliary secondary expansion 

tank 10 psig.  

6) Maximum allowable gas  p r e s s u r e  on flush and dra in  tank, 10 psig.  

C .  POWER 

Maximum allowable power, 20 Mwt. 
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111. PROCEDURE FOR KEEPING MANUAL UP-TO-DATE 

a)  There  will be one authoritative manual. 

"Control Room Copy." 

This copy will  be marked 

All other copies will be unmarked. 

b)  Each page of the manual will bea r  a date followed by a revis ionnumber.  

c )  New pages will be inser ted into the manual and old pages withdrawn 

by the Operations Supervisor.  

d )  A bulletin will be issued to all Shift Supervisors  calling attention to 

the new procedure.  This bulletin will be acknowledged by eachShift 

Supervisor by signature and then filed in the operating-procedure - 
bulletin file. 

e )  The operating-procedure-bulletin file will be kept in the Operations 
Supervisor's f i le cabinet. 

f )  A schedule of procedure reviews has  been established. The schedule 

will allow for  complete procedure review every six months. Procedures  

will be reviewed by the Shift Supervisors.  After a procedure has  been 

reviewed, a new date and revision number will be assigned evenif there  

have been no changes. 

g)  Procedures  affecting reac tor  safety must  be approved by the Sodium 
Reactors  Department Head, the SRE Group Leader,  and the SRE Op- 

erat ions Supervisor.  

be approved by the 'SRE Operations Supervisor.  

h )  Any procedure with a date older than s ix  months will be removed and 

replaced in the control room manual on its six-month anniversary.  

This will be done by the Operations Supervisor.  

i) Procedures  to  be reviewed will be  assigned to  the Shift Supervisors 

by the Operations Supervisor.  

Procedures  not affecting reac tor  safety must  

June 27, 1960 111- 1 
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IV. PROCEDURE REVIEW SCHEDULE 

Operating procedures  w i l l  be revised in accordance with the following sched- 

ule. Revisions are  to be completed on the date l isted.  

P roc e dur  e F i r s t  Second 
Revision Revis ion 

General  

I. General  SRE Operating Instructions 5/30/60 11/28/60 

11. SRE Operating Limits 5/30/60 11/28/60 

111. Procedure  for  Keeping Manual Up to Date 5/30/60! 11/28/60 

IV. Procedure  Review Schedule 5/30/60 11/28/60 

V. P rocedure  fo r  Training Personnel  in the 
Cor rec t  Procedures  I 

5 /30/60 11/28/60 

VI. P r o p e r  Use of the Manual 5 / 3 0 / 6 0 11 /28/60 

Ope rat inn Instruct ions 

I. 

11. 

111. 

IV . 
V. 

VI. 
VII. 

v 111. 
IX . 
X. 

XI. 

XI1 * 

XIII. 

XIV . 
xv . 
XVI. 

Reactor 

Sodium Heat Transfer  Systems 

Sodium Service Systems 

Service Cooling System 
Helium System 

Nitrogen Dehumidification Systems 

Vent System , 

Liquid Waste System 

Fuel Handling Machine 

Building Ventilation S y s terns 

W a s h  Cel ls  

Emergency Power System 

Pump Coolant Systems 

75- Ton-C rane Operation 

Off - No rmal Conditions 

Sp e c i a1 P roc e d u r e s 

6/13/60 

6/27/60 

7/11/60 

7/25/60 

7/25/60 

8 /8 /60  

8 /8 /60  

8/8/60 

9 /5 /60  
8/22/60 

9/19/60 

8/22/60 

10/3/60 

10/17/60 

10/30/60 

11/ 7 / 60 

12/12/60 

12/26/60 

1 /9 /61  

1/23/61 
1/23/61 

2 /6 /6  1 

2/6/61 

2/6/61 

3 /6 /31  

2/20/61 

3/20/61 

2/20/6 1 

4/3 /61  

4/17/61 

5/1/61 

5 /8 /61  
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V. PROCEDURE FOR TRAINING PERSONNEL IN THE CORRECT PROCEDURES 

a) The cor rec t  procedures  a r e  those in the control-oom copy of the 

manual. 

b) The Shift Supervisor is responsible for  being s u r e  that h i s  personnel 
know the procedures.  

c )  No operator  w i l l  be permit ted to conduct any operation unless he has  

been "checked out'' on the co r rec t  procedure.  

d) "Checking out" on a procedure w i l l  be considered valid only a f te r  the 

Shift Supervisor has  signed a fo rm stating that the operator  knows the 

co r rec t  procedure for  the operation under consideration. 

e )  No operator,  even if  he has  been checked out on the procedure,  will 

conduct an  operation for  the f i r s t  t ime without guidance and super-  

vision f r o m  a qualified operator .  

f ) The Shift Supervisor must  be present  when a new operation is being 
performed for  the first t ime by anyone. 

- 

g) Each operator  must  be checked out on the procedures  every s ix  
months. The check out w i l l  include a verbal  examination covering the 

procedure in question, and in addition the operator  w i l l  be required to 

per form,  the operation outlined by the procedure.  
forbid actual performance of the procedure,  a mock operation w i l l  be 

gone through. In this mock operation, the operator  wi l l  be required 

to locate all contro'ls, valves, switches, e tc . ,  and indicate what ma- 

nipulations a r e  needed to per form the operation. 

h) Each page of the manual wi l l  be stamped on the back "Read and under- 

stood by m e  on this date." 

t e r i a l  on the r eve r se  side of the page. 

and date each page of the manual to signify that he understands the 

procedures .  

If c i rcumstances 

This stamp w i l l  r e f e r  to the printed ma- 

Each operator  w i l l  read, sign, 

June 27, 1960 v- 1 
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VI. PROPER USE OF THE MANUAL 

Procedures  in this manual a r e  to be followed exactly and completely, pro- 

vided that so doing does not c rea te  an immediate hazard  to personnel o r  reactor  

plant. 

the SRE Staff and a r e  based on the la tes t  technical information and operating 

experience available to the Division. 

These procedures  a r e  the resul t  of many hours  of study by rnembers of 

These procedures  have been reviewed by the members  of the SRE Safe- 

guards Review Committee, SRE supervision, the Director of Sodium Reactors,  

the Vice-president,  Technical, and the AEC. Changes to the procedures,  

therefore,  should be given the same careful  consideration that the original pro-  

cedures  received and w i l l  be done only as follows: 

a) Deviation f r o m  the established procedure may be made by the Shift 

Supervisor in cases  where the safety of personnel o r  the reactor  a r e  

immediately in jeopardy. If the Shift Supervisor,  in reviewing a pro-  

cedure,  finds that the procedure should be changed, he may recom- 

mend these changes to R. E .  Durand (SRE Operations Supervisor).  

b) If the safety of personnel o r  the reac tor  i s  not involved in a procedure 
change, then the procedure may  be revised with the approval of 

R. E. Durand (SRE Operations Supervisor) .  

c )  If the safety of personnel o r  the reac tor  is involved by changing a 
procedure,  then the procedure change must  be approved by 

R. E. Durand (SRE Operations Supervisor),  L. E. Glasgow (SRE 

Group Leader) ,  and R. W .  Dickinson (Sodium Reactors  Director) ,  

and/or  higher supervision. 
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A. FROM SHUTDOWN CONDITION TO CRITICAL 

This procedure is intended to be used to bring the reac tor  to c r i t i ca l  f rom a 

completely shutdown condition. 

checkout must  be by the Shift Supervisor on duty. 

Instructions for  additional authority required to s t a r t  the reac tor  under var ious 

Authorization to begin on the preoperation 

See General SRE Operating 

conditions. 

Before beginning any of the s teps  outlined in this procedure,  a maintenance 

checkout of all reac tor  instrumentation shall  be accomplished and recorded on 

the existing instrument maintenance check sheets .  The maintenance foreman 

will s ta te  in writing that all reac tor  instrumentation has  been checked out and 

is in satisfactory operating condition. 

the Operations Supervisor who will place it in the Daily Operating Instruction 

fi le.  

reac tor .  

This writ ten notice will be forwarded to 

Unless such a notice is on file, the Shift Supervisor will not s t a r t  the 

1.  Preoperat ional  Check-Out 

P r i o r  to reac tor  s tar tup the following requirements  must  be satisfied and 

recorded on the SRE Startup Check L i s t .  

The s tar tup check list will be filled in by the Chief Operator ,  who may, 

a t  his  discretion, dispatch individual opera tors  to obtain the necessa ry  readings 

required to  f i l l  in the check l i s t .  The Shift Supervisor will sign the s tar tup 
check sheet when i t  is completed, signifying that in  his judgement, plant condi- 

tions a r e  appropriate for  s tar t ing the reac tor .  

filed in the binder along with the daily operating d a t a  sheets .  

I 
The check sheet will then be 

1) Check that control power is on. Panel C P P  circui ts  shall be 

energized as follows: 

a) Control power circui t  1 

b) Control power circui t  2 

c) Off-normal cabinet and pump control 

sw  3 

sw 4 
sw 5 

SW 18 

sw 20 

d )  Voltage regulator on ac  generator 

e) Nuclear instrumentation ac  regulator 

June 27, 1960 I-A- 1 
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2) Standardize all instruments  and m a r k  the t ime and date on the 

instrument char t s .  

3) Check reactor  loading face to  ensure  that all safety and control rods 

a r e  bolted in place and that all shield plugs a r e  locked in place with 

a t  l eas t  one hold down clip.  

4) Close high bay doors .  

5) Check that all shield blocks a r e  installed in the main and auxiliary 

ga l le r ies .  

6) Tes t  the emergency diesel  engine. Simulate power fai lure  by 

following the procedure described in Section VI1 (Emergency Power 

System). 

7) Check that kerosene is flowing to main and auxiliary gal ler ies .  

Check that valves V-746, V-749, V-779, and V-782C a r e  open. 

8) Pu t  dehumidification sys tem in operation. (Refer to Section V I  for  

operating procedures . )  

9) Check that reac tor  vent line valves V-496 and V-137 a r e  open. 

10) Reduce reac tor  helium p r e s s u r e  to 1 psig as follows: 

a) Open reac tor  vent valve V-551. 

b) Observe reactor pressure on P I  414. When the pressure 

reaches  1 psig, c lose V-551. 

11) Check that the p r imary  and secondary bulk sodium tempera tures  a r e  

between 340°F and 350°F.  

12) Check reac tor  sodium level on Panel  FF. Level should be 118 in.  

f 2 in.  

13) Check main secondary expansion tank level on Panel  FF. Level 

should be 45 in.  f 2 in.  

14) Check auxiliary secondary expansion tank level  on Panel  FF. 

Level should be 9-1/2 in .  f 2 in .  

15) Check that the p r imary  eddy-current brake is activitated. Check 

the following: 

June 27, 1960 I-A-2 
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a) Selector switch on automatic. 

b) IlReadyIl light on. 

If these conditions a r e  satisfied, the brake will come on automati- 

cally following a s c r a m .  

16) Check that the secondary eddy-current brake is activated. Check 

the following: 

a) Selector switch on automatic 

b) IIReady" light on. 

If these conditions a r e  satisfied the brake will come on automatically 

following a s c r a m .  
4 

17) P r e s e t  p r imary  and secondary eddy cu r ren t  brakes  to come on a t  

82 gpm. Adjust this using the two d i a l s  on the control console. 

18) Check that the main p r imary  pump is operating a t  a speed grea te r  

than 100 r p m .  

19) Adjust the main secondary flow equal to the main p r imary  flow. 

20) Set main pump selector  switch on "Both. ' I  

21) Set main p r i m a r y  and main secondary pump acceleration ra te .  On 

the control console se t  the main p r i m a r y  pump acceleration and 
main secondary acceleration adjustment knob to  87'0 of full flow 

p e r  minute. 

22) Check that the auxiliary p r imary  pump is operating at a speed 

grea te r  than 450 rpm.  

23) Adjust auxiliary secondary flow to match the auxiliary p r imary  flow. 

24) Check auxiliary a i rb las t  fan fo r  operation as follows: F r o m  the 

control console: 

a) Energize fan.  

b) Vary fan speed f r o m  150 rpm (minimum) to 500 rpm. 

c)  De-energize fan. 

June 27, 1960 I-A-3 



n 

8 
D 

l u  

D 
n 

25) Check louver movement on auxiliary a i rb las t  heat exchanger as 

follows : 

a) Actuate the manually operated ver t ical  louvers .  

b) Check the horizontal louvers and the shim louver for  full 

t ravel .  

26) Remove 

27) Check reactor  drain pump for  operation as follows: 

jack plugs f rom the Sc ram Bypass Panel .  

F r o m P a n e l  NN: 

a) Energize pump by pushing the "f i l l "  button. 

b) Push  "raise"  button until volt me te r  indicates 100 volts.  

c )  Turn Itphase" switch to each of the three phase positions. All 

three phases  should indicate approximately the same voltage, 

within f 207'0. 

d) Push  "lower'' button until volt me te r  indicates ze ro .  

e) Push  "drain" button and repeat Steps b, c ,  and d .  

This completes the check of the reac tor  drain pump. 

28) Check secondary drain pump for  operation as follows: 
NN: 

F r o m  panel 

a) Energize pump by pushing the "fill" button. 

b) Push  ,"raise"  button until vol tmeter  indicates 100 volts.  

c )  Turn "phase" switch to each of the three  phase posit ions.  All 

th ree  phases  should indicate approximately the same  voltage, 

within f 2070. 

d) Push  "lower" button until voltmeter indicates zero .  

e) Push  "drain" button and repeat  s teps  b, c ,  and d.  

This completes the check of the secondary dra in  pump. 

29) Tes t  the off-normal c i rcui t  for  the main p r imary  and main secondary 

sys t ems .  

room per form the following: 

On the "main pr imary" equipment panel in the equipment 
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a) Turn  the "operate-test" switch clockwise. This switch is 

spring-loaded and must  be held in this position during tes t .  

b) P r e s s  right-hand "test" button. The me te r  re lay pointers will 

move to the right, and the three  neon indicator lights will 

light. This indicates c i rcui ts  a r e  working properly.  

c) P r e s s  r e s e t  button to  c l ea r  me te r  re lays  and l ights.  

d )  P r e s s  the left-hand "test" button. The indicating lights will 

come on and the me te r  re lay pointers will move to the left .  

e)  P r e s s  r e s e t  button. 

f )  Release "operate-test" switch. 

g) Repeat procedure f o r  main secondary system. Switches and 

buttons for  this sys tem a r e  located on the "main secondary" 

equipment panel in the equipment room. 

30) Checkvital  bus frequency. Adjust frequency to  exactly 60 cps .  

31)  Calibrate both long N amplif iers  as follows: 

a) Allow amplifier to warm up 30 min before start ing 

calibration procedure.  

b) Turn cal ibrate  switch to "ground" position and adjust the 
"ground" potentiometer to  obtain a me te r  reading a t  the 

mechanical ze ro  of the me te r .  

c) Turn  cal ibrate  switch to "low" position and adjust the "CALIt 

potentiometer to  obtain a me te r  reading at the low red mark .  

d)  Turn  the cal ibrate  switch to  "high" position and adjust the 

l lGAINtt 'potentiometer to obtain a me te r  reading at  the high 

red mark .  

e) Repeat s teps  b), c), and d) severa l  t imes,  until calibration 

remains  steady. 

32) Calibrate  both log-count-rate amplif iers  a s  follows: 

a) Turn cal ibrate  switch to "CALI1 position. 

b) Turn  adjusting knob to  obtain me te r  reading of 60 counts / sec .  

June 27,  1960 I-A-5 



I 

-- 

33)  Energize safety rod dr ives .  On the emergency power distribution 

panel, section M, turn safety rod breaker  to "on" position. 

34) Energize shim rod dr ives .  On the emergency power distribution 

panel, section L, turn  four shim rod b reake r s  to  "on" position. 

35) Check safety amplif iers  (Panel  FF) Magnet power and amplifier 

lights should be on. 

36) Check magnet holding cur ren t  for  all four safety rods .  On the 

safety amplifier turn selector  knob to each magnet position and 

check ammete r .  The holding cu r ren t  should be approximately 

50 ma f 10 ma. ' 

37)  Set the neutron flux level amplifier (Beckman) located on Panel  FF 

on the l o m 9  sca le .  

38)  Turn  console de power on by unlocking the console key switch. 

Light just  above switch will indicate power on. 

39) Run fission chambers  to lower l imit .  On control console move 

1 and 2 fission chamber  control to "in" position. 

position indicator will be a t  ze ro  and lower l imit  lights will come 

on when chambers  reach  lower limit. 

Fiss ion-chamber 

40) Move fas t  dr ive for  control rods 3 and 4 to upper l imit  in the follow- 

ing manner:  

a) Set control rod indicator range on "Vernier.  

b) Move control rod fast switch to "out" position. 

c) Switch control rod indicator range to I1full1'. Control rod 

position indicator should read 15 in.  

41) P lace  rod control selector  switch on "hand." 

42) Install low boiler feedwater p r e s s u r e  s c r a m  bypass jack plug. 

"Interlocks satisfied" light will come on. 

43) Check operation of safety r o d s  as  follows: 

a) Withdraw safety rods 12 in .  by moving safety rod control 

switch to "out" position. Green bottom-limit light will go off. 
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b) Check per imeter  warning lights when the bottom limit  light 

c l e a r s .  Lights will be on and flashing. 

c )  Drop safety rods f rom 12 in.  by press ing  s c r a m  button. 

Lower l imit  lights (green) should come on. 

2 .  Approach to Cr i t ica l  (Combined P rocedures  for  Edison and SRE) 

Before proceeding with the following steps,  permission must  be obtained 

f r o m  the Shift Supervisor to proceed.  

the Shift Supervisor and a notation made in the console log that the preoperational 

check has  been satisfactorily completed. 

mission for  s t a r tup  f rom the Edison Operator before proceeding. 

The s tar tup check list must  be signed by 

The shift supervisor  will obtain pe r -  

T o  attain cri t icali ty,  the safety rods a r e  withdrawn completely. Then 

three  sh im rods a r e  withdrawn in increments ,  one at  a t ime,  to their  upper 

l imit .  

of predicted cr i t ical i ty  and then in 1-in. increments  until cri t icali ty is achieved. 

The fourth sh im rod is withdrawn in 3-in. increments  until within 3 in.  

SRE 

SRE 

a) Increase main p r imary  and main secondary flow to 800 gpm. 

b) Adjust auxiliary p r imary  sys tem a s  follows to prevent back-flow 

during full - powe r operation: 

1) Operate auxiliary p r imary  pump a t  450 rpm (minimum speed). 

2) Thrott le V477 until flow in auxiliary p r imary  sys tem is 
1 0  gpm.  

3)  Increase auxiliary p r i m a r y  pump speed until flow is 30 gpm. 

4) Adjust auxiliary secondary flow to match auxiliary p r i m a r y  

flow. 

Under these conditions it is now impossible to operate the main 

p r i m a r y  pump a t  a speed high enough to cause r eve r se  flow in the 

auxiliary p r imary  loop. 

Edison c)  P lace  s team generator on water  heating sys tem.  Operate no. 2boi ler  

feed pump on minimum slow bypass to deaera tor  as required to 

r a i s e  temperature  in deaera tor  to 212°F before reac tor  is 

operating. 
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SRE d)  Bring reac tor  to cr i t ical i ty  as follows: 

1) Switch log-count-rate recorder  to channel 1. Observe 

counting ra te  while withdrawing fission chamber  for  channel 1. 

The counting ra te  should decrease  markedly,  indicating that 

f ission chamber  is in actuality responding to a neutron flux. 

Re-inser t  the fission chamber  to the lower l imit .  

Repeat the above procedure for  log-count-rate channel 2 .  

Both chambers  should agree  to within 2070 of the indicated 

count r a t e .  

Do not proceed any fur ther  unless both log-count-rate channels 

a r e  responding to a neutron flux as indicated by the above 

t e s t s .  

a r e  not responding . 
Notify the Shift Supervisor if the count-rate channels 

2) Withdraw safety rod 1 to upper l imit  (80 i n . ) .  As the rod 

moves out and the bottom limit  switch c l ea r s ,  the green 

bottom-limit light to the left of the safety-rod position 

indicator will go out and a s tar tup gong will sound for  30 sec .  

When the rod dr ive reaches the upper l imit ,  a red light to 

the right of the position indicator will come on and the rod 

will stop automatically. 

3 )  Check log-count-rate recorder  and period recorder .  Stop 

rod withdrawal i f  the log-count-rate r eco rde r  o r  the period 

r eco rde r  indicates a sustained period of l e s s  than 300 sec .  

4) Repeat Steps 2) and 3 )  for  safety rods 2, 3 ,  and 4. 

5) Record counter indications of the four sh im rods f r o m  the 

counters  located on the rod dr ives .  These data a r e  to  be 

recorded in the console log. 

6) Withdraw shim rod 1 to  40 in. and wait 5 min. 

7) Observe log-count-rate r eco rde r  and period r eco rde r  con- 

tinuously as rod is withdrawn and during waiting period. 

Stop rod withdrawal if the log-count-rate r eco rde r  o r  the 

period r eco rde r  indicates a sustained period of l e s s  than 

300 sec .  

June 27, 1960 I-A-8 



A progressive increase  in counting ra te  will be evident as the 

rods a r e  withdrawn. 

channel periodically to confirm the observed level.  Both , 

channels should agree  to within 207' of the indicated count 

r a t e .  

Withdraw shim rod 1 to  upper l imit  switch. 

and 8).  

Repeat s teps  6), 7), 8), and 9) for  sh im rod 2 .  

The reactor  will go c r i t i ca l  on sh im rod 3 (with sh im rod 4 

fully inser ted)  in the clean condition. After two to three  days 
of power operation, Xenon buildup will be sufficient to cause 

cri t icali ty to occur on shim rod 4, with the other three sh im 

rods fully withdrawn. 

Switch to a l ternate  log-count- ra te  

Repeat s teps  7) 

Case  1 - Criticali ty Predicted on Shim Rod 3 

a) Withdraw shim rod 3 th ree  inches a t  a t ime with a 5-min 

Repeat s teps  7) and 8) af ter  each rod wait between pulls.  

withdrawal. 

b) When shim rod 3 is within 3 in .  of the predicted rod 

position for  cri t icali ty,  wait 5 min and then pull sh im 

rod 3 one inch a t  a t ime with a 5-min wait between each 
pull until cri t icali ty is attained. 

Case  II - Criticali ty Predicted on Shim Rod 4 

a) Withdraw shim rod 3 th ree  inches a t  a t i m e  with a 5-min 

wait between pulls. 

rod withdrawal. 

i t  reaches  upper l imit .  

Repeat s teps  7) and 8) af ter  each 

Continue withdrawing shim rod 3 until 

b) Withdraw sh im rod 4 t h ree  inches at a t ime with a 

5-min wait between pul ls .  Repeat s teps  7) and 8) 

af ter  each rod withdrawal. 

c) When shim rod 4 position is within 3 in .  of the predicted 

rod position for  cri t icali ty,  wait 5 min and then pull the 
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shim rod 1 in. a t  a t ime with a 5-min wait between 

each pgll until cri t icali ty is attained. 

12) Crit icali ty will be indicated by a steady r i s e  in neutron flux 

indicated on the log-count-rate recorder  with the rods at a 

fixed position. 

cr i t ical  correspond to  a difference of more  than $0.14 of 

reactivity (as indicated by the control-rod calibrations kept 

in the console drawer)  between the actual and the predicted 

critical position, notify the Shift Supervisor immediately.  

Then begin order ly  shutdown by moving the sh im rods in.  

If the rod positions when the reac tor  is just  

Do not proceed fur ther  until the discrepancy between actual 

c r i tca l  position and predicted cr i t ical  position has  been 

adequately explained. 

Authorization to r e s t a r t  must  come f r o m  the Operations 

Supervisor.  

13) As the reac tor  approaches cri t icali ty,  watch the log count 
4 2 

ra te  r eco rde r .  When the instrument reads  10 n / c m  /sec ,  

pull the two fission chambers  until the instrument is reading 

10 n / c m  / s e c .  Repeat this procedure as necessary  until 

the reactor  is at cri t icali ty.  

2 2 

14) W h e n  the log N recorder  begins to  indicate, switch the 

"Period Recorder  Input'' to the "High Level" position. 

, 
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B. FROM CRITICALITY TO FULL POWER (Combined procedure for Edison 
and SRE) 

The objective of this procedure is to attain full power af ter  the reactor  

has achieved crit icali ty.  

the SRE operator  is required.  

the Shift Supervisor.  

Close coordination between the Edison operator  and 

Authorization to proceed must  be obtained f rom 

To achieve full  power, the reactor  power is slowly increased f rom cr i t ical  

to approximately 3 Mwt. 

s team generator .  

When the turbine is up to speed, the generator is connected to the power line. 

Reactor power is then increased, while raising sodium flow and increasing 

sodium temperature .  

During this time, feedwater flow is increased to the 

Superheated steam is produced and the turbine is s tar ted.  

SRE 1) Adjust reactor  power and/or  line heaters  to maintain the sodium 

temperatures  between 340°F and 350°F. Do not exceed 350°F.  

SRE 2) Continue to withdraw control rods until a sustained period is ob- 

served. ,  Hold the rising period between 60 sec  and 120 sec  until a 

temperature  r i s e  is observed on the fuel-channel-exit sodium- 

temperature  recorder .  

Edison 3) Switch to normal feedwater system as follows: 

0 

a) Set nitrogen p res su re  on mercu ry  expansion tank at 175 psig. 

It may be necessary  to bleed p res su re  a s  sodium temperature  

increases  to keep p res su re  constant. High and low p res su re  

a l a r m s  are  se t  at 195 and 150 psig, respectively. 

b) Cut in  165-psig auxiliary nitrogen p res su re  to main s team line 
by opening valve 28  on auxiliary nitrogen line preparatory to 

removing heating system f rom serv ice .  

c )  Shut down NO: 1 boiler feed pump. Close valves 11 and 15 on 

both ends of water  heater  line and nitrogen inlet valve 30 at top 

of water  expansion tank. 

d) Set main s team bypass controlvalve 23  to closed position using 

remote manual hand control. 
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e) Place main s team bypass desuperheater in service in accord- 

ance with s tar tup procedure for  this equipment. 

f )  P r e p a r e  boiler feed and steam systems for  normal  operation. 
Close o r  check closed the following valves: 

1) Feedwater bypass valve 8 

2) Auxiliary s team control valve 24,to closed heater ,  

Open o r  check open the following valves: 

1) No. 2 (boiler feed pump discharge valve 20 and suction 

valves 1 and 2 

2) Blocking valve 27  on auxiliary steam line to closed 

heater 

3) Main s team bypass blocking valve (MOV3), 

Slowly open bypass valve around main s team stop valve 19 to 

pressur ize  main steam line to closed thrott le valve. Open valve 

19. 

g) Place condenser circulating water system and auxiliary 

vacuum pump in service.  

equipment. 

af ter  unit is on line. ) 

Reter  to s tar tup procedure for  this 

(Steam je t  air ejector is normally placed in serv ice  

h) P lace  tes t  feedwater flowmeter in service,  bypassing Bailey 

flowmeter. 

i) P lace  No. 2 boiler feed pump, condensate pump, and deaerator  

in  service.  

j )  Raise  p re s su re  in  s team generator to 600 psig by slowly 

opening feedwater bypass valve 8 a small amount. 

p re s su re  at 600 psig and to heat feedwater to 200°F o r  m o r e  

To control 

f lash s team to closed heaten through auxiliary steam control 

valve 24. Steam in excess  of that required to heat feedwater 

can be flashed to condenser through main s team bypass valve 

2 3 .  

with stable operation. 

Feedwater flow should be held to a minimum consistent 
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Watch thermocouples on water inlet end of s team generator .  

Rate of temperature  change should not exceed 10"F/min .  

k) Remove auxjliary nitrogen line f rom service by closing valve 

28 on auxiliary nitrogen line. 

1) Notify SRE Shift Supervisor that steam generator  is ready to 

receive higher sodium temperature .  

m)  When boiler feed pump No. 1 has cooled to 200°F, connect to 

deaerator  by opening isolating valve 4 on suction line and place 

on automatic service.  Open minimum flow bypass valve 6.  

SRE 4) Obtain permission f rom Shift Supervisor to do so and then remove 
bypass jack plug f rom s c r a m  circuit  on boiler feedwater p re s su re  

af ter  completion of all portions of s tep 3 .  

SRE 5) Increase reactor  power to r a i se  sodium temperature  at a maximum 

rate  of bO"F/hr, but do not exceed 5 0 ° F  temperature  difference 

a c r o s s  moderator-can head. 

secondary delta T equals reactor  delta T. 

blast  fan a t  minimum speed when necessary  to control the auxiliary 

pr imary  cold-leg temperature  to match the main cold-leg temp- 

e ra tu re .  

the main pr imary  cold-leg temperature  as closely as possible. 
Maximum deviation is *50"F. 

Adjust main secondary flow so that 

S ta r t  the auxiliary air- 

The auxiliary cold-leg temperature  must  be se t  to match 

I 

Edison 6) When sodium inlet temperature  to steam generator reaches 380°F, 

s t a r t  establishing a delta T by increasing feedwater flow so that by 

the t ime the sodium outlet temperature  reaches 440°F, the inlet 

temperature  will be about 465°F and feedwater flow 10,000 lb /h r  

(for 800-gpm sodium flow and 200°F feedwater temperature) .  

feedwater flow is required before start ing to generate s team. 

This 

Edison 7) Remove tes t  flowmeter f rom service and place Bailey me te r  in 

service.  I 

SRE 8) Continue to increase  reactor  power to r a i se  reactor  outlet temp- 

e ra tu re  at the ra te  of 60"F /h r .  
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Edison 9) Reduce setting of main s team bypass control valve 23 to saturation 

p res su re .  As sodium inlet temperature  to s team generator  in- 

c reases ,  s team generation will s t a r t  and progress  in quality to 

saturated and then to superheated s team. 

flow to drop below 10, 000 lb /h r .  

outlet t empera ture 'a t  460°F. 

maximum of 500°F if required to maintain s team temperature  stable.  

Do not allow feedwater 

Maintain steam-generator sodium 

This temperature  may be raised to a 

Edison 10) When s team conditions a r e  satisfactory fo r  turbine startup, notify 

SRE control room. ,  

SRE 11) Stop increasing reactor  power. If necessary,  adjust reactor  power 

downward to achieve the following stable conditions in the s team 

gene rat0 r : 

Main pr imary  sodium flow 

Sodium inlet 

Sodium outlet 

Maintain delta T a c r o s s  s team gen. a t  

Steam temperature  

Steam p res su re  

Supe r heat 

Feedwater flow 

Maintain feedwater temp a t  

'800 gpm (max) 

545 O F  

460 O F  

8 5 ° F  

530°F 

450 psig 

.50 " F 

10, 000 l b / h r  

2 2 0 ° F  

Edison 12) S tar t  turbine. Notify SRE control room when turbine generator  is 

on the line. 

rolling turbine. 

Open extraction s team line to deaerator  pr ior  to 

Place s team jet  air ejector in  se rv ice .  

SRE 13) Increase reac tor  power to r a i se  reactor  outlet temperature  a t  a 

maximum rate  of 6OoF/hr .  
I 

Edison 14) Control feedwater flow to maintain s team generator  sodium outlet 

temperature  a t  460°F. 
I 

SRE 15) When reac tor  d e l t a ~ T  is 170°F, slowly increase main pr imary-  

sodium flowrate to 1100 gpm, adjusting main secondary flowrate 

so that secondary delta T equals reactor  delta T, and increase  

reac tor  power to maintain a constant reactor  outlet t empera ture .  

Steady the system. 
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Edison 16)  P lace  closed heater  in normal  service using extraction steam pro-  

vided feedwater temperature  can be maintained at 200°F o r  above. 

(This should be done a t  about l-Mw electr ical  load). 

to operate manually with auxiliary s team through control valve 24. 

NOTE: 

a ture  of 500 O F .  

Edison 17)  P lace  Bailey feedwater control valve in  operation on manual control. 

Raise  s team p res su re  to 600 psig. 

feedwater control will be required.  

s team je t s .  P lace  initial p re s su re  regulator in se rv ice .  Set main 

s team bypass control valve at 610 psig and close blocking valve. 

(In case  of a scram,  open blocking valve. ) 

If not, continue 

Closed heat,er was designed for  a maximum s team temper-  

Note that a readjustment of 

Readjust steam pres su re  to 

SRE 18) Check that all plant var iables  l isted in Section XV, Table I a r e  

within the specified limits. 

SRE 19)  Maintain 1100-gpm sodium flow in main pr imary  sys tem,  Increase 

reac tor  power. Slowly increase  main primary-sodium flow to 

1200 gpm, adjusting main secondary flowrate so that delta T equals 

reactor  delta T, and increase  reactor  power to maintain a constant 

reactor  outlet temperature .  Steady the system. Repeat s tep 18. 

SRE 20) Increase reactor  power to r a i se  reactor  outlet temperature  at the 

rate  of 60"F /h r .  
system when highest fuel channel outlet temperature  reaches 750°F .  

Stop increasing reac tor  power and steady the 

Edison 2 1) Control feedwater flow to maintain steam-generator sodium outlet 

temperature  at 460"f. 
I 

SRE 22) Continue running attpower. Increase main p r imary  and main 

secondary pump speeds to maximum (approximately 1300-gpm flow) 

while watching carejfully for  overheating of the pump motors  and MG 
se t s .  Do not exceed 750°F maximum fuel channel outlet temperature .  

23) Reactor is now running at full power. 
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C. NORMAL OPERATION 

1. Shim -Rod Positions 

After the reac tor  i s  operating at a constant power level, shim-rod posi-  

tions will be adjusted a s  follows: 

a )  The selected regulating rod (rod 3 o r  4) will  be se t  in the center of 

i ts  range, between 20 and 50 in. 

b) The other three shim rods will be banked at  whatever position i s  
required to maintain cri t icali ty.  

2. Automatic Control 

The automatic reac tor  control system can be utilized during normal  

operation to maintain a given power level o r  to control a ra te  of temperature  

change. 

t o r  outlet sodium temperature .  

operate on automatic o r  manual control. 

a. Neutron Flux-Control 

The control system can be set  to control by ei ther  neutron flux o r  r eac -  

The Shift Supervisor will decide whether to 

1) Check the two-pen (flux-temperature) r eco rde r  mounted in panel 

EE. 
matic control. 

It must be on and standardized before proceeding to auto- 

2) On the Flux-temperature Controller: 

a )  Turn synchro selector  to "flux". 

b) Turn control selector  to I'flux". 

c)  Place t i m e r  switch in 'loff" position. 

d) Adjust flux "setpoint" dial  until the setpoint indicator reads  

the same as the flux controller indicator. 

e )  Push r e se t  button. The indicating light on the programmer  

will come on. 

leasing the r e s e t  button, recheck Step d). Set point a n d .  

controller indicators must be within 2'7" of each other in 

o rde r  to c l ea r  the safety circui t  for  f l u x  control. 

If the light continues to go out a f te r  r e -  
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3 )  Turn automatic flux controller manual - auto switch to "Auto". 

4) Place reac tor '  on automatic flux control by switching manual- 

auto switch for  either control rod 3 o r  4 to "auto". 

should deviate more than 27'0 f rom the set  pointla safety circuit  

is set  to t r i p .  

will rever t  to manual. 

If the flux 

Automatic control will be interrupted and control 

Should the' safety circuit  t r i p  the following will happen: 

a) Light above control switch on programmer  will go out. 

b) Manual light above "Man-auto" switch on console will 

come on. 

c)  Buzzer in programmer will be energized (may be de- 

energized by throwing "Man-auto" switch on console to 

manual position). 

b. Automatic Temperature  Control 

To place the automatic temperature  control in operation, it is neces-  

s a r y  to go from manual to flux control and then switch from flux to temperature  

control. It is not possible to switch directly from manual to temperature  control. 

1) Flux to temperature  control: 

a) Adjust "temperature setpoint" dial until the setpoint in- 
dicator reads same as the temperature  controller indicator. 

b) Push r e se t  button. The temperature  setpoint and controller 

indicators must be within 15°F of each other in o rde r  to 

c lear  the safety circuit  for  tempera ture  control. 

Stepa) if indicating light above the switch does not stay on. 

Repeat 

I 

c)  Turn the control switch on the programmer  from flux to 

temperature .  The safety circuit  for  temperature  control 

is se t  to t r i p  if the temperature  should deviate more than 

1 5 ° F  from the setpoint. 

d) To go from temperature  to  manual control, tu rn  manual- 

auto switch on console to  "Manual". 
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2) To control ra te  of temperature  change: 

a )  Put reactor  on temperature  control, as described above. 

b) Set programmer  t imer  to des i red  rate  of change (0-10O0F/ 

h r )  and turn  t imer  switch to r a i se  o r  lower position. 

c)  The programmer  will automatically stop changing temper-  

a ture  setpoint 1 hour af ter  the t imer  switch is moved to 

either the r a i se  o r  lower position. To r e se t  the t imer ,  

turn the switch to the "off" position and then re turn  to 

original position. 

17 
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D. SCRAM AND SETBACK RECOVERY 

The objective of the following procedure is to allow safe and efficient recov- 

See "SRE General Operating Instruc- e r y  f rom accidental s c r a m s  and setbacks.  

tions" for  authorization required for  r e s t a r t  a f te r  s c r a m .  

When a s c r a m  occurs ,  the eddy-current brakes automatically control sodium 

flow a t  82 gpm to maintain sodium temperature  ra te  of change l e s s  than 6 0 " F / h r .  

The sh im rods automatically drive to their  lower l imit .  After the cause of the 

s c r a m  is determined and corrected,  and authorization is received for res ta r t ,  

sh im rods a r e  withdrawn. 

required.  

After the turbine-generator is  on the line, reac tor  power is increased to normal  

running power. 

M 11 See General Operating Instructions for  authorization 

The turbine-generator is r e s t a r t ed  when reac tor  power reaches 3 Mw. 

1. Sc ram 

a) The following conditions wi l l  initiate a reac tor  s c ram:  

1) Manual 

2) Earthquake 

3)  Reactor period l e s s  than 5 sec  for  power levels l e s s  than 1% 
of full power 

4) Neutron level grea te r  than 25 Mw 

5) Fuel-channel exit temperature  grea te r  than 790 "F 

6) Electr ical  power failure (after 2-sec t ime delay) 

7) Main p r imary  sodium flow l e s s  than 8070 of se t  flow 

8) Main p r imary  pump speed l e s s  than 90% of se t  speed 

9) Main secondary-sodium flow l e s s  than 8070 of se t  flow 

10)  Main secondary pump speed l e s s  than 90% of se t  speed 

11) Boiler feedwater p r e s s u r e  l e s s  than 600 psig (after 8-sec 
t ime delay) 

12) Main secondary cold-leg temperature  g rea t e r  than 575°F 

June 27,  1960 

- 

I-D- 1 



n 

SRE 

SRE 

SRE 

SRE 

Edison 

13)  Loss of auxiliary p r imary  flow 

14) Moderator AT f 50°F.  

b) When the reac tor  s c r a m s  proceed a s  follows: 1 

1) Main pump speeds wi l l  drop to 100 rpm.  

June 27, 1960 I 

2) Reduce auxiliary p r imary  pump to minimum speed of 450 rpm. 
Adjust auxiliary secondary pump speed to match auxiliary 

secondary flow to auxiliary p r imary  flow. 

3) Flow in the main sys tems w i l l  be automatically controlled by 

the eddy-current brakes.  

tween 70 and 120  gpm. 

The flow should be controlled be- 

4) All shim rods w i l l  automatically drive to their  lower l imit .  

5) Notify Shift Supervisor immediately. 

6) Note that the secondary-sodium flow drops to about 100 gpm 

af ter  the s c r a m .  Feedwater flow should follow sodium flow 

so it w i l l  be necessary  to reduce feedwater flow a s  quickly 

a s  possible. 

operated blocking valve (MOV-5) ahead of it.  

does not shut off tightly. ) 

pass  control valve automatic position a t  610 psig.  
blocking valve on main steam bypass. 

regulator reduces load on turbine generator to zero, t r i p  

thrott le valve. 

ting to 600 psig. 

t ro l  the small feedwater flow required to remove heat f rom 

the low sodium flow and to maintain sodium outlet tempera-  

tu re  a t  the value immediately pr ior  to the s c r a m .  

water by routing s team to closed heater  through auxiliary 

s team line and control valve (24) to closed hea ter .  Feedwater 

Close Bailey feedwater valve and close motor- 

(Bailey valve 

Check setting of main s team by- 

Open 
When initial p r e s  su re  

Reduce main s team bypass control valve set-  

Use the feedwater bypass valve (8) to con- 

Heat feed- 

temperature  may be allowed to r i s e  above normal .  

down s team sea l  regulator on turbine. 

Shut 

Shut down s team jet  
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SRE 

air ejector .  

ically. 

flowmeter f r o m  service.  

Auxiliary vacuum pump should' s t a r t  automat- 

P l ace  t e s t  f lowmeter in service and remove Bailey 

Check tempera tures  a t  thermocouples 11 and 70 on s team 

generator shell  to compare with sodium outlet and inlet 

temperatures .  

7)  Determine cause of s c r a m  and take the required correct ive 

SRE 

action. 

8) Obtain permission f r o m  the Shift Supervisor before restar t ing 

the reac tor .  

additional authority required to r e s t a r t  the reac tor  af ter  a 

s c r a m .  

See SRE General  Operating Instructions for  

2. S c r a m  Recovery 

If s team-generator  sodium inlet temperature  and main-intermediate- 

heat-exchanger secondary outlet t empera ture  a r e  within 250 "F of reac tor  outlet 

temperature ,  proceed with Case  I and r e s t a r t  the plant a s  soon as practicable.  

If  the above conditions do not exist, proceed with Case 11. 

Case  1 

SRE a) Bypass main pr imary-sodium flow and main secondary-sodium 

flow scram circui ts .  (This w i l l  prevent any off-normal sodium 

flow conditions f r o m  scramming the reac tor .  ) 

SRE b) Sodium pump r e s t a r t  permiss ive  light on console w i l l  come on 

when motor-operated rheostats  on sodium pump motors  reach  

lower l imit .  

SRE 

SRE 

c)  Withdraw safety rods to upper limit. 

d) Withdraw sh im rods until cr i t ical i ty  is achieved. See section A-2 

for  procedure fo r  approaching crit icali ty.  

SRE e )  Increase reac tor  power on a 100-sec period to a log neutron flux 

level of 0.1%. Increase period to 300 sec  so that reac tor  power i s  
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increasing slowly when log neutron flux level is 1%. 

that fuel-channel exit t empera tures  wi l l  s t a r t  to increase when log 

neutron flux level is 270. 

It is expected 

S RE f ) When fuel-channel exit temperature  s t a r t s  to r ise ,  increase  reactor  

power to permit  fuel-channel exit temperature  to r i s e  a t  a maximum 

ra te  of 60 " F / h r .  

SRE g) By decreasing brake cur ren ts  and increasing pump speeds, match 

After brakes a r e  ''Off" sodium flows to reactor  power as it r i s e s .  

r e se t  brake panel. 

h )  Increase reactor  power and main sodium flow ra t e s  together until 

3-Mw thermal  power level i s  reached. 

SRE 

Steady the system. 

SRE i )  Adjust auxiliary loop flows to achieve same  AT in the auxiliary 

loops as in the main loops. 

SRE 

SRE 

j ) Reset the main p r imary  and main secondary off-normal c i rcui ts .  

?' k) Remove bypass plugs f r o m  "Main pr imary-sodium flow" and "Main 

Edison 

Edison 

Edison 

SRE 

secondary-sodium flow" s c r a m  circui ts .  

1) If s t eam conditions a r e  unsatisfactory for  start ing turbine, request 

power and flow change f r o m  SRE. Steady the system. 

m) When s team conditions a r e  satisfactory for  s tar t ing turbine, notify 

SRE. I 

n) S tar t  turbine.  Notify SRE when turbine is on the line. Open ex- 

traction s t eam line to deaera tor  p r io r  to rolling turbine. 

0) Increase reac tor  power and sodium flowrates together, maintaining 

existing reac tor  A T  until one of the following conditions has  been 

met .  

Pr imary-  S tar  tup P r o  c edu r e, 
Sodium Flow Section 11-B 

(gpm) Step 

Reactor A T  
(OF) 

0 - 170 800 15 

170 - 300 1100 19 
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Edison 

SRE 

Edison 

SRE 

While increasing main p r imary  pump speed, adjust  main second- 

When a main a r y  flowrate so that secondary A T  equals reac tor  A T .  
p r imary  flowrate appropriate for  the existing reactor  AT (see table 

above) has  been established, enter  s tar tup procedure (section I-B) 

a t  step indicated above, and proceed.  

Case  I1 

a )  Allow fuel-channel exit temperature  to decrease  a t  60 " F / h r .  

b) Adjust feedwater flow to decrease  and maintain s team-generator  

sodium outlet temperature  a t  440 OF. 

c )  Slowly increase pump speed to 800 gpm, a f te r  reac tor  outlet t emper-  

a ture  reaches 465 O F .  

d) Decrease steam-generator sodium outlet temperature  to 380 "F by 

increasing feedwater flow. 

maximum. 

e )  Star t  reac tor  a s  indicated in section I-A-4. 

procedure [section 11-B a t  step 6 4 .  

Rate of temperature  change is 60"F /h r  

Proceed  with s tar tup 

3 .  Setback 

a)  The following conditions wi l l  initiate a reac tor  setback. 

1) Reactor period l e s s  than 10 sec  

2)  Neutron level  grea te r  than 2 3  Mw 

3) Fuel-channel-exit sodium tempera ture  grea te r  than 770 O F .  

b) If any of the above exceed the l imit  listed, the reac tor  w i l l  be auto- 

matically setback as follows: 

1) All four shim rods w i l l  be driven in a t  shim speed. 

2)  The setback buzzer wil lbe energized and will s tay onuntil r e se t  
by a switch' on the control console. 

3) A light on the control console w i l l  indicate cause of the set-  

back. 

sole only af ter  the condition causing the setback is corrected.  

The' l ight can be r e se t  by a switch on the control con- 
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4) The rod insertion w i l l  continue only until the condition initi- 

ating setback is corrected.  

c) When the setback signal i s  received, proceed as follows: 

1) If the control rods a r e  being moved on ei ther  slow o r  fas t  
motion when the setback buzzer sounds, re lease  the rod 

switch immediately. 

position. 

This re turns  the switch to the neutral  

2)  If the reac tor  is on automatic neutron level  control, switch 

to the "hand" position immediately upon receipt of the set-  

back alarm. 

3) F o r  a period l e s s  than 10 sec  

(a) The correct ive action is automatic for  this situation. 

The four shim rods wi l l  be driven in until the indicated 

period is grea te r  than 10 sec.  

(b) Increase the period to the des i red  value by inserting 

one shim rod the required amount. 

(c) Notify the Shift Supervisor immediately. If the cause 

of the short  period cannot be determined, the reac tor  

w i l l  be shut down using "normal  shutdown" procedure.  

4) F o r  neutron level grea te r  than 2 3  Mw 

(a) The setback w i l l  dr ive the rods in until the power falls 

below 23 Mw. 

(b) When the power falls below 2 3  Mw, the rod dr ive w i l l  

stop. The reac tor  w i l l  be on a negative period. The 

magnitude of this negative period w i l l  depend upon the 

amount of positive reactivity present  when the power 

w a s  a t  23 Mw. 

(c) Withdraw one control rod to increase  the period to 00. 

(d) Decrease flow in the main pr imary-  and secondary- 

sodium loops as  required to hold the fuel channel outlet 

temperature  constant. 
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(e) Readjust power and flow to obtain the des i red  power 

level and core outlet temperature .  

5) F o r  fuel-channel exit sodium tempera ture  grea te r  than 770°F 

(a) If this setback signal is a resul t  of high reac tor  power, 

the correct ive action wi l l  co r r ec t  fo r  both conditions. 

(b) If reactor  power is normal,  this setback alarm w i l l  

indicate that sodium flow is low. 

The setback wi l l  cause reac tor  power to decrease  on 

a negative period. 

(c) Manually control p r i m a r y  and secondary flow to hold 

the ra te  of change of temperature  to 60"F /h r .  

(d) As the des i red  power level is approached, withdraw one 

control rod to increase  the period to 00. 

(e) Readjust power and flow to achieve the des i red  fuel- 

channel outlet t empera ture .  
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E. NORMAL SHUTDOWN 

The objective of this procedure is to  shut the reactor  down in a manner which 

avoids thermal  and mechanical s t r e s s e s  on the reactor  components. 

zation to  proceed with this procedure must come from the Shift Supervisor. 

Authori- 

Normal shutdown involves reducing the reac tor  power at  a controlled ra te  

by reducing neutron flux, sodium flow, and sodium temperature .  When the power 

reaches 3 Mw, the turbine-generator is taken out of service.  

is continued until the reactor  is subcritical, at which point the safety rods a r e  

dropped. Sodium temperature  is maintained at 340 to 350°F, and the water is 

allowed to  evaporate f rom the steam generator. 

used to dissipate afterglow heat. 

Power reduction 

The auxiliary sodium system is 

SRE 1) Notify the Edison operator of shutdown. 

SRE 2 )  Remove the reactor  f rom automatic control by the following action: 

a)  Switch "Rod Control Selector' '  to  the "Hand" position. 

b) Switch "Indicator Range" for  the selected regulating rod to 

the I'Full" position. 

SRE 

SRE 

SRE 

3) Check that the ramp ra tes  for  the main pr imary  and main secondary 

pump a r e  set  at 870 of full flow p e r  minute. 

4) Inser t  shim rods to  reduce reactor  power and decrease main p r i -  
m a r y  and main secondary flow while maintaining a constant delta T 

a c r o s s  the reactor.  

800 gpm. 

Stop reducing flow when both main loops reach 

5 Level off when the following conditions have been reached: 

a)  Main primary-sodium flow 800 gpm. 

b) Steam -generator sodium outlet temperature  460 OF. 

c)  Steam generator  sodium inlet temperature  545'F. 

I 

J 

Edison 6) Place tes t  flowmeter in service and check that flow is within the 

capacity of the main s team bypass. 

Edison 7)  Place main s team bypass in service and reduce turbine -generator 

load to  zero.  T r ip  unit off l ine,  
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SRE 

SRE 

SRE 

SRE 

Edison 
SRE 

Edison 

SRE 

Edison 
SRE 

8) Reduce the reac tor  power until the delta T a c r o s s  the core  i s  5 0 ° F .  

9) Continue to reduce power and to reduce flow so as to  hold the tem-  
perature  r i s e  a c r o s s  the core  constant at 5 0 ° F  until reac tor  is sub- 

cri t ical .  

10) P r e s s  the "Scram" button. This will cause the following: 

a) The four safety rods will drop into the core .  

b) The four  shim rods will be driven to the lower l imit .  

c)  The main p r imary  and main secondary pump speed will be 

lowered to  100 rpm. 

11) Reset the s c r a m  horn. 

12) Check the lower l imit  light for  each safety rod to determine that 
each rod has  dropped on the s c r a m  signal. 

13) Continue to remove heat to  bring reac tor  tempera tures  down at the 
ra te  of 60"F/hr .  

14) When sodium loop tempera tures  reach  3 5 0 ° F ,  shut down s team 

generator on steam-water side. 

15) Adjust auxiliary- sodium -system heat removal ra te  t o  maintain 

reac tor  inlet temperature  at 3 5 0 ° F .  

16) Energize the line hea ters  if necessary  to  maintain isothermal  con- 
ditions at 3 5 0 ° F .  The reactor  is now shut down. 
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F. EMERGENCY SHUTDOWN 

The objective of this procedure is to  shut the reactor  down as rapidly as 
\ 

possible consistent with engineering limitations on the reac tor  and its components. 

The reactor  is scrammed manually and sodium flow is controlled by the eddy- 

cur ren t  brakes to  maintain the rate  of decrease  of reac tor  outlet temperature  at 

60"F /h r  maximum. Heat is  removed by the steam generator  until sodium t e m -  

pera ture  reaches  340 to  350"F, at which point the water  is allowed to  evaporate 

f rom the s team generator.  

afterglow heat.  

The auxiliary sodium system is used to  dissipate 

No authorization is  required to  initiate the first s tep in this  procedure.  

qualified operator  may s c r a m  the reactor  if an emergency condition exis ts .  
Any 

SRE 

SRE 

SRE 

SRE 

SRE 

SRE 

SRF: 

SRE 

1) Scram the reac tor  by pressing the manual s c r a m  button on the con- 

sole. 

2) Notify Shift Supervisor of sc ram.  

3)  Notify Edison Operator of s c r a m .  

4) Main pump speeds will drop to  100 rpm. 

5) Reduce auxiliary p r imary  pump to minimum speed of 450 rpm. 

Adjust auxiliary secondary pump speed to  match auxiliary second- 

a r y  flow to auxiliary pr imary  flow. 

6) Flow in the main sys tems will be automatically controlled by the 

eddy-current brakes.  

120 gpm. 

7) All shim rods will automatically dr ive to  the i r  lower l imit .  

8) Note that the secondary-sodium flow drops to  about 100 gpm af ter  

the sc ram.  Feedwater flow should follow sodium flow so it will be 

necessary  to reduce feedwater flow as quickly as possible. 

Bailey feedwater valve and close motor-operated blocking valve 

(MOV-5) ahead of it. 

setting of main s team bypass-control-valve automatic position at 610 

psig. 
automatic position at 610 psig. 

The flow shall  be controlled between 70 and 

Close 

(Bailey valve does not shut off tightly). Check 

Open blocking valve on main s team bypass-control-valve 

Open blocking valve on main s team 
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bypass. 

generator to zero, t r i p  throttle valve. 

control valve setting to 600 psig. 

to control the smal l  feedwater flow required to  remove heat from 

the low sodium flow and to maintain sodium outlet temperature  at 

the value immediately pr ior  to  the scram.  

ing steam t o  closed heater  through auxiliary steam l ines  and control 

valve 24 to closed heater .  

to r i s e  above normal .  

Shut down steam jet air ejector.  

start automatically. 

Bailey flowmeter f rom service.  

When initial p re s su re  regulator reduces load on turbine- 

Reduce main steam bypass 

Use the feedwater bypass valve 8 

Heat feedwater by rout- 

Feedwater temperature  may be allowed 

Shut down steam sea l  regulator on turbine. 

Auxiliary vacuum pump should 

Place tes t  flowmeter in  service and remove 

Check temperature  at thermocouples 11 and 70 on steam generator 

shell to compare with sodium outlet and inlet temperatures .  

SRE 9)  Notify Edison operator that reac tor  is to  be shut down completely in 
accordance with Emergency Shutdown Procedure 

Edison 10) Continue removing heat by adjusting feedwater flow to reduce s team-  
generator sodium outlet temperature  at the ra te  of 6O0F/hr.  

SRE 11) Control pr imary-  and secondary-sodium flow by means of the eddy- 

cur ren t  brakes to  permit  reactor  temperature  to decrease at a 

maximum rate  of 6O0F/hr .  

Edison 12) When sodium loop tempera tures  reach  350°F, shut down steam gen- 

e ra to r  on steam -water side. 

SRE 13) Adjust auxiliary-sodium -system heat -removal ra te  to maintain 

reac tor  inlet temperature  at 350°F. 

SRE 14) Energize line heaters ,  if necessary,  to maintain isothermal condi- 

tions at 350 OF. 

The reac tor  is now shutdown. 



II. SODIUM HEAT TRANSFER SYSTEMS 
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A. PURGING 

The objective of this procedure is to guarantee that the primary-sodium 

system is f r ee  of oxygen and filled with iner t  gas  p r io r  to admitting sodium to 

the system. 

system, and can decrease  cold-trap life. 

in this  procedure must come from the Shift Supervisor,  

Failure to  do this can resul t  in oxide plugging of smal l  l ines in the 

Authorization to proceed with the s teps  

In general, the sodium systems a r e  purged by admitting helium at high points 

in the system and venting it f rom low points. 

gas  is measured with a Beckman oxygen analyzer.  

purged when the oxygen concentration of the vented gas  reaches 0.2570. 

Oxygen concentration of the vented 

The system is considered 

1. To  Purge the Primary-Sodium Systems 

a) Open the following sodium valves: V101, V103, V112, V157, V175, 

V177. 

b) Close the following sodium valves: V113, V616, V617. 

c)  Close vent valves V137 and V496. 

d) Open vent valve V528, f rom line 113 f reeze  t rap .  

e )  Admit helium ,to the system by opening the following helium p r e s -  
su re  control stations and valves: 

PC 436-V312A & B; line 103 f reeze  t r a p  

PC 442-V318A & B; main pr imary  pump case  

PC 446-V305A & B; line 176 f reeze  t r a p  

PC 445-V326A & B; auxiliary pr imary  pump case.  

f )  Take periodic samples  of the system gas by connecting the Beckman 

portable O2 analyzer to  the line 113 freeze- t rap helium supply line. 

Continue to purge until oxygen content is l e s s  than 0.2570 o r  until 

Shift Supervisor gives instructions to  discontinue purge. 

g) Purge the system to one vent decay tank. 
Physicist  continuously sample the gas  through line 526 sample 

connection. 

Have the shift Health 

If at any t ime p r io r  to  the complete filling of the decay 
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-5 3 tank the gas activity is 5.0 x 10 

i s  filled, two courses  of action a r e  available for  selection: 
p c / c m  af ter  the vent decay tank 

l 

I 

1) The purgin'g ra te  must  be set  equal to  the venting ra te  speci- 

fied by Health Physics .  

sample the: gas  to see if  the venting and purging rate  can be 

increased.,  

Have Health Physics periodically 
I 

I 

2) Set the purging rate grea te r  than the specified venting rate  
l 

and f i l l  the: four vent decay tanks. 

tion should be down to 0.25% at o r  before this t ime. 

The system O2 concentra- 

The choice of these two courses  of action will be determined by the 
I 

plant conditi0ns.j The decision will  be made by the Shift Supervisor. 

h) To  be a s su red  t ~ a t  line 103 i s  thoroughly purged, close VlOl and 

continue to purge for an additional 15 min o r  until the oxygen con- 

tent i s  0,25'% o r  l e s s ,  as measured  in Step c. 

i )  To be a s su red  tdat l ines 104 and 177 a r e  thoroughly purged, close 

V103 and V175 and continue to purge for  an additional 10 min o r  

until the oxygen content i s  0.25% or  less ,  as measured  in Step f )  

j ) Close vent va1ve:s V52 1C and V528. 

~ 

I 

k) P res su r i ze  the system to 2.0 psig with helium and then close the 

following helium/ valve s: V3 1 ZA, V3 12B, V3 18A, V3 18B, V305A, 
V305B, V326A, and V326B. 

1) The system is now purged. 

I 

I 

I 
2. To Purge the Main and Auxiliary Secondary-Sodium Systems 

CONDITIONS: Establiish that the main secondary piping, the B & W steam 

generator,  the auxiliary secondary piping, and the auxi l iary a i rblast  heat ex- 
, 

changer a r e  drained. I 

3, To Purge the Main Secondary System 
l 

a) Close sodium valve V-131 ( f i l l  valve). 

b) Open main secondary-pump-case -seal vent valve, 
! 
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c)  Admit helium to the system by opening the following PC stations 

and valves: 

1) PC 457 - V307A Main secondary expansion tank helium supply. 

(Melt .freeze t r a p  R.) 

2) PC 490 - Edison steam generator.  
melted to complete this operation (10 psig) 

F reeze  t r a p  V must be 

d) Use the Beckman O2 analyzer to take periodic samples  of the at- 

Purge until mosphere from the main secondary pump case seal.  

desired (0.25% o r  l e s s )  O2 concentration is attained. 

4. To Purge Auxiliary Secondary System 

a) Close sodium valve V-198 ( f i l l  valve). 

b) Open auxiliary secondary pump-case-seal vent to atmosphere.  

c)  Simultaneously admit helium to the system by opening the following 

PC stations and valves: 

1) PC 462, valve 325C. (auxi l iary secondary expansion tank 

helium supply) 

2)  Auxiliary secondary freeze t r a p  line. 

d) Proceed as in Step d) of main secondary purge, taking samples  at 

auxiliary secondary pump case.  

B 
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B. SODIUM SYSTEM PREHEATING 

The following general  instructions apply to  preheating all sodium piping 

and vessels .  

1) Although sodium mel t s  at a temperature  of 208"F, experience has 

shown that a minimum of difficulty is experienced when all piping to  

be filled with sodium is heated to  a temperature  between 300 and 400°F. 

2) To  preheat any piping system, 

a) Obtain i sometr ic  heater  ahd thermocouple drawing fo r  the system 

to be preheated. 

b) The i sometr ic  drawing shows in abbreviated notation the location 
of the breaker  for  a given heater  and the readout point fo r  a given 

thermocouple . 
Abbreviation Meaning 

E R  

NaS Sodium Service Building 

PP 
TT , Panel  TT in Auxiliary Secondary Area 

DH 

E qui pm e nt Room 

Panel PP in Main Secondary Area 

Dehumidification System Panel  on North 
W a l l  of High Bay 

Panel  NN in Sodium Service Building NN 
LL Panel  LL in Control Room 

KK Panel  KK in Control Room 

SP "Special" Panel (120 volts) 

HB 

V t P  

High Bay Panel  on South W a l l  of High Bay 

Valve and Pump Heater Panel  on East W a l l  
of High Bay 

Valve Heater Panel  in Sodium Service 
Building 

VH 

c )  Star t  heating all l ines f rom a f r ee  sodium surface.  

hea te rs  progressively.  

s e r i e s  until the previous line section has  reached an indicated 

temperature  of 2 0 0 ° F .  

Turn  on 

Do not tu rn  on the next heater  in the 
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d) Piping hea ters  a r e  circuited in such a way as to  allow the equili- 

brium temperature  of the pipe being heated to level  out between 

300 and 500°F. Thus the rate  of heating may vary fo r  different 

thicknesses of piping, fo r  pipe full of sodium ve r sus  empty pipe, 

etc.  

e )  When preheating valves, particularly bellows -sealed valves, it 

is important that the sodium in the valve be completely fluid be-  

fore  the valve is operated. To  insure that th i s  is the case,  allow 

the indicated temperature  of the valve to  reach  350°F. 

the valve heater  and wait fifteen minutes. 

at the end of this  t ime.  

it is safe to operate the valve. 

Turn  off 

Read the temperature  

If the temperature  is still above 300°F, 

f ) When all tempera tures  on the piping and vesse ls  t o  be filled with 

sodium indicate between 300 and 500"F, the system is preheated 

and is ready to  be filled. 
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C. FILLING 

The objective of this procedure is  to enable the p r imary -  and secondary- 

sodium sys tems to be filled with sodium. The s teps  in  the procedure are designed 

to avoid difficulties such as trapping gas  in the system and freezing sodium in 

small  l ines.  

Filling the sys tems is  accomplished by energizing an  E M  pump in the drain-  

and-fill tank. Inert  gas  is  vented, as the system fills, f rom the reac tor  in the 

case  of the p r imary  system, and f rom the expansion tanks in the case  of the 

secondary systems.  

Authorization to proceed with the steps in this  procedure must  come f rom 

the Shift Supervisor.  

1. Primary Sodium System 

The following s teps  a r e  to be followed in filling the pr imary-sodium s y s -  

tems:  

a)  Check to see that a l l  t empera tures  in main p r imary  and auxiliary 
p r imary  sys tems and l ines  112 and 113 a r e  between 300 and 500°F 

and within 6 0 ° F  of the temperature  of the sodium in the p r imary  

f i l l  tank. 

b)  Check to see that there  is  coolant flow on the main and auxiliary 
p r imary  pump case  and shaft f reeze  seals ,  and bearing housing. 

c )  Check to see that the f reeze  t r a p  on the auxiliary p r imary  pump 

discharge line 176 is  open for  gas  removal and that the f reeze  t r a p  

temperature  i s  l e s s  than 150°F.  

d)  Check to see  that the f reeze  t r ap  on main reac tor  inlet  line 103 is  open 

for  gas  removal and that the f reeze  t r a p  temperature  is  below 150 O F .  

e )  Check to see that vent valves 137 and 496 a r e  open so that a common 

atmosphere exis ts  between the reac tor  and the p r imary  f i l l  tank. 

f )  S ta r t  the main p r imary  pump and run a t  minimum speed (100 rpm) .  

g )  Close the following sodium valves: V-113, V-112, V-l12S, V-101, and 

V-616. 
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h)  Open f i l l  valves V-156 and reac tor  sodium inlet  valve V-103. 

i )  Watch the line temperature  readouts on LL4, LL5, and LL7 for  

indications that sodium has passed into the suction side of the main 

p r imary  pump. When these tempera tures  level out at sodium tem- 

pe ra tu res ,  sodium has passed into the line. Establish pump case  

f reeze  sea l  by opening the vent p r e s s u r e  control bypass valve 

(V-521C) and increase  the pump speed to 500 rpm. 

close this valve and p res su r i ze  the pump case  to 0.5 psig. 

After 5 min, 

j ) Star t  auxiliary p r imary  pump and run at minimum speed (450 rpm) .  

k)  When reac tor  sodium level reaches 130 in. f rom the loading face a s  

indicated by the level coil, open the following sodium valves: V-101, 

V-175, and V-177. 

1 ) Monitor auxiliary p r imary  piping tempera tures  read out on LL114, 
LL115, LL116, LL117, and LL119. When these tempera tures  

level out at sodium tempera tures ,  the auxiliary p r imary  pump is 

pr imed.  

vent p re s su re  control bypass valve (V-521-C). 

auxiliary p r imary  pump speed to 500 rpm. 

valve and p res su r i ze  the pump case  to 0.5 psig. 

Vent pump case  to establish f reeze  sea l  by opening the 

Then inc rease  the 

After 5 min, c lose this 

m)  When reac tor  sodium level reaches 120 in. f rom the loading face a s  

indicated by the level coil, close sodium f i l l  valve V-156. The main 

and auxiliary p r imary  sys tems a r e  now filled. 

n )  If g a s  voids o r  other  causes  prevent establishing flow in f i l l  line156, 

a delta P can be established between the p r imary  f i l l  tank and the 

reac tor  to  provide an initial driving force  to  get flow star ted.  Maxi- 

mum allowable p r e s s u r e  on p r imary  f i l l  tank is  15 psig.  This can 

be accomplished by doing the following p r io r  to step g) .  

1) Open vent valve (V-497) and vent reac tor  and p r imary  f i l l  

tank to 0.5 psig. 

2 )  Close vent valves 137 and 496 to isolate p r imary  f i l l  tank 

f rom reac tor .  
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3) P r e s s u r i z e  p r imary  f i l l  tank to 4.0 psig by opening p res su re  

control valve V-401. 

the control room. 

This valve is controlled f rom panel in 

4 Continue with steps g) ,  h ) ,  and i). NOTE: The p r imary  f i l l  

tank p res su re  will drop due to sodium being displaced f rom 

the pr imary  f i l l  tank into the p r imary  l ines.  This p r e s s u r e  

should be monitored closely and maintained a t  3.5 *0.5 psig. 

5) When step 9 is completed, open vent valves 137 and 496 to 

establish a common atmosphere between the p r imary  f i l l  tank 

and the reac tor .  

If for  any reason, line 156 cannot be used for  filling the p r imary  systems,  

the following al ternate  procedure may be followed: 

a)  Check to see that a l l  preheat thermocouples on main p r imary  and 

auxiliary p r imary  systems and l ines 112 and 11 3 a r e  indicating 

between 300 and 500 O F  and that the reactor  temperature  i s  a t  300 O F .  

b) Check to see that the f reeze  t r a p  on line 176is  open f o r  gas removal 

and that the f reeze  t r ap  temperature  i s  l e s s  than 150°F.  

accomplished by opening helium PC station 446-V305A & B. 

helium flow i s  established, the t r ap  i s  open. 

established, energize heater  switch SS-1 and melt  the sodium seal.  
Trap  temperature  is read out on SS-5. 

This i s  

If 
If flow cannot be 

c) Check to see that the f reeze  t r a p  on line 103 is  open for  gas  r e -  

moval and that the f r e e z e  t r ap  temperature  i s  l e s s  than 150°F. 

This is accomplished by opening helium PC station 436-V312 A &  B. 

If helium flow is established, the t r a p  i s  open. 

established, energize heater  switch SS- 12 and melt  the sodium seal.  

This temperature  i s  read out on DH-2 

If flow cannot be 

d)  Check that there  i s  coolant flow on the main and auxiliary pr imary  

pump case  and shaft f reeze  seals .  

e )  Open the following sodium valves: V-101, V-103, V-113, V-175, V-177. 

f ) Close reactor-drain and f i l l  valve V-112. 
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Check to see that there  is coolant flow on the following valve f reeze  

seals :  V-101, V-103, V-175, and V-177. 

Open vent valves V-137 and V-496. 

Place the panel NN flowmeter switch in the "reactor  f i l l "  position 

and the control room flowmeter in the "fill" position. 

S ta r t  the main and auxiliary pr imary  pumps a t  minimum speed. 

(100 and 450 rpm respectively). 

S ta r t  the reac tor  fill-and-drain pump in the f i l l  direction and se t  

the voltage a t  50. 

Open V-112 and increase fill-pump voltage to 150. 

me te r  to see that sodium i s  flowing. 

l ished, stop the f i l l  pump and close V-112. 

V-496. Establish a delta P between the reactor  and the p r imary  

f i l l  tank by pressurizing the f i l l  tank to 4.0 psig and venting the 

reac tor  to 0.5 psig. 

and V-496. 

When the level coil indicates the reactor  level i s  160 in . ,  open the 

main and auxiliary pr imary-pump-case vent valves and allow sodi- 

u m  to enter  the pumps. 

f reeze trap.  
is established in both main and auxiliary p r imary  loops. 

Continue to f i l l  r eac tor  until the level coil indicates reactor  level 

is 126 in. 

Observe al l  f reeze-sea l  tempera tures  and adjust  coolant flows to 

maintain tempera tures  below 150°F.  

p r e s s u r e  on both the pumps and valves. 

tained at 0.5 psig. 

Observe flow- 

If sodium flow i s  not estab- 

Then close V-137 and 

Star t  the drain pump and open V-112, V-137, 

Then open vent valve V-199 for  l ine 176 

Continue to vent f r o m  line 176 f reeze  t r a p  until flow 

Stop the drain-and-fill pump and close V-112. 

Establish helium backup 

P r e s s u r e  is to be main- 

2. Main Secondary-Sodium System I 

I 

The following procedure i s  to be used in filling the main secondary 'sys-  

tem: 
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Condition 1: Sodium i s  to be circulated through the Edison Babcock & 

Wilcox s team generator  only. 

June 27, 1960 

Close the following sodium drain and f i l l  valves: V-166, V-167, 

V-168, and V-198. 

NOTE: Edison personnel must  remove clearance tags  f rom V-164, 

V-165, V-166, and V-168 before these valves a r e  operated. 

Open the following sodium valves: V-164, V-165, and V-132. 

Check to see that the Babcock & Wilcox f reeze  t r a p  i s  open and 

that temperature  i s  below 150°F. 

Check to see that a l l  preheat thermocouples on the B & W boiler 

and associated piping, plus fill-and-drain l ines ,  a r e  reading 

g rea t e r  than 300 O F  and l e s s  than 500 O F .  

sodium temperature  should be 350 k 2 0 " F .  

S ta r t  the main secondary pump at minimum speed (approximately 

100 r p m ) .  

Establish coolant flow in the main secondary pump case  and shaft 

f reeze  seals .  

Place the panel NN flowmeter selector  switch in the main second- 

a r y  f i l l  position. 

P r e s s u r i z e  the secondary f i l l  tank to 20 psig with helium. 

be necessary  to use helium bypass valve V-298C to accomplishthis.  

Open V-131 and s t a r t  the secondary EM pump in the f i l l  direction. 

Do not exceed 150 volts on any phase of the pump. 

NN flowmeter to see that sodium is flowing into the system. 

Open the B & W freeze- t rap  valve. 

Closely observe the main secondary-expansion-tank level gauge. 

When the expansion tank is filled to 50 in. of sodium, close V-131 

and stop the E M  pump, Close the expansion- 

tank vent valve. 

NOTE: The expansion-tank thimble top i s  98 in. above the tank 

bottom, and the baffle i s  33 in. above the tank bottom. 

The secondary-fill-tank 

It will 

Check the panel 

Vent tank to 3 psig. 
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1 )  Increase the main-secondary-pump speed to 400 rpm. When sodi- 

um flow i s  established, the expansion-tank level will  drop due to 

the filling of voids in the system and the flowrate will show a de- 

c rease .  

(100 rpm).  

, 

Reduce the main-secondary-pump speed to minimum 

m )  Repeat steps h), i ) ,  and j ) .  

n )  Increase main-secondary-pump speed to 400 rpm. If the expansion 

tank level remains grea te r  than 40 in. and l e s s  than 50 in . ,  the 

sys tem i s  filled. If the level i s  l e s s  than 40 in . ,  additional sodium 

must  be added to the system to ra i se  the level to a t  l eas t  40 in. by 

opening V-131 and energizing the E M  pump. 

0) Reduce the secondary f i l l  tank p res su re  to 2 psig. 

p)  Observe the main-secondary-pump-case and shaft-freeze- seal  t em-  
pera tures  and adjust  the coolant flows to maintain the tempera tures  

and adjust the coolant flows to maintain the temperatures  grea te r  

than 8 0 ° F  and l e s s  than 150°F. 

q) Close the B & W freeze- t rap-vent  valve. 

Condition 2: Sodium is to be circulated through the steam-generator bypass 

line (215) only. 

To f i l l  the sys tem with sodium: 

Close the following sodium valves: V-164, V-165, V-166, V-167, 

V-168, and V-198. 

NOTE: Edison Personnel must  place a c learance tag on V-164, 

V-165, V-166, and V-168. 

Open the following sodium valves: V- 3 32 and V-2 15. 

Check to see that all preheat thermocouples on the main intermedi- 

a te  heat exchanger, the fill-and-drain l ines ,  line and valve 215, 

and all other l ines concerned with the l  sodium flow path a r e  reading 

g rea t e r  than 300°F and l e s s  than 500°F. 

sodium temperature  should be 350 f 20 O F .  

The secondary-fill-tank 
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d) S tar t  and run the main secondary pump a t  minimum speed (approxi- 

mately 100 rpm) .  

e )  Establish coolant flow in the main secondary pump case  and shaft 

f reeze  seals .  

f )  Place the panel NN flowmeter selector  switch in the main secondary 
f i l l  PO sition. 

g )  P res su r i ze  the secondary f i l l  tank to approximately 15 * 5  psig with 
helium. 

h)  Open V-131 and s ta r t  the EM secondary fi l l-and-drain pump in the 
f i l l  direction. Do not exceed 150 volts on any phase of the pump. 

View the panel NN flowmeter to see that sodium i s  flowing into the 

system. 

i ) Open the main- secondary-expansion-tank vent valve sufficiently to 
maintain approximately 2 -psig helium p r e s s u r e  on the system. 

j ) Open the "Y'I f reeze  t r a p  vent valve on bypass line 215. 

k) Closely observe the maik-secondary-expansion-tank level gage and 

the exhaust of gas  f rom the f reeze  t r ap  on line 215. 

\ 

1 )  When line 215 f reeze  t r ap  no longer pas ses  vent gas ,  signifying 

sodium has filled the t r a p  and frozen off, close the t r a p  vent valve. 

m) When the expansion tank is  filled to 50 in. of sodium, quickly close 

V-131 and stop the EM fill-and-drain pump. 

tank vent valve. 

Close the expansion- 

NOTE: The expansion tank thimble top is 98 in. above the tank bot- 

tom, and the baffle i s  33 in. above the tank bottom. 

n )  Increase the main-secondary-pump speed to 400 rpm. When sodi- 

um flow i s  established, the expansion tank level will drop due to 

the filling of voids in the system, and the flowrate will decrease.  

0) Repeat steps h), i), k), a n d m )  if  necessary .  

I 
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p)  Increase main-secondarypump speed to 400 rpm. If the expansion 

tank level remains between 40 and 50 in. ,  the sys temis  filled. 

the level is l e s s  than 40 in . ,  additional sodium must  be added. 

If 

q) Bleed the secondary-fill-tank p res su re  down to 2 psig. Maintain 

expansion tank p r e s  su re  at approximately 3 psig . 
r)  Observe the main-secondary-pump case  and shaft-freeze- sea l  tem- 

pe ra tu res ,  and adjust  the NaK cooling flowrate so a s  to maintain 

these temperatures  grea te r  than 8 0 ° F  and l e s s  than 140°F. 

3. Auxiliarv Secondarv-Sodium System 

a)  Turn NaK coolant on to auxiliary secondary pump case  and pump 

shaft f reeze  sea ls  according to section IV. 

b)  Open helium valve (V-339) and establish helium flow through the 

plugging-meter f reeze  t rap .  

c )  Close the following sodium drain and f i l l  valves V-166, V-167, 

V-168, and V-131. 

d) Check to see that a l l  preheat  thermocouples on the auxiliary air- 
blast  heat-exchanger loop and the fill-and-drain l ines  a r e  reading 

g rea t e r  than 3 0 0 ° F  and l e s s  than 500°F  and that secondary-fill- 

tank sodium temperature  i s  approximately 350 O F .  

e )  Star t  the auxiliary secondary pump and run a t  minimum speed. 

f ) P r e s s u r i z e  the secondary f i l l  tank to 20  psig with helium. 

g) Open the following sodium valves,  V- 132 and V- 186. 

h )  Place Panel NN flowmeter selector  switch to the "Main Secondary 

Fill" PO sition. 

i ) Open V-198 and 'start  the secondary EM pump in the f i l l  direction. 

Do not exceed 150 volts on any phase of the pump. Check panel NN 

flowmeter for  indications of flow. 

j ) Open the auxiliary- secondary-expansion-tank vent valve sufficiently 

to maintain approximately 2-psig helium p r e s s u r e  on the system. 
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k)  Closely observe the auxiliary-secondary-expansion-tank level gage. 

When the auxiliary secondary expansion tank i s  filled to 8.7 in. of 

sodium, quickly close valve 198 and stop the E M  pump. Close the 

auxiliary- secondary- expansion- tank vent valve (V- 32 5C). 

1 )  Increase the auxiliary-secondary-pump speed to 400 rpm. When 

sodium flow i s  established, the expansion-tank level will drop due 

to the filling of voids in the system and the flowrate will show a 

decrease .  

and repeat steps i), j ) ,  and k) if necessary .  

Reduce the auxiliary- secondary-pump speed to minimum 
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D .  NORMAL OPERATION 

The objective of this procedure is to outline the steps necessary  to start up 
and maintain the sodium-heat t ransfer  sys tems in normal  operating condition. 

It is assumed,  for  the purpose of this procedure,  that all equipment i s  functioning 

properly.  

1. Main Primary-Sodium System 

To operate  main p r imary  pump, 

a )  Close M-G set  breaker  4 on panel E in equipment room. 

b) In main-primary-pump control cabinet, tu rn  manual rheostat  to 

lower limit. 

c )  Turn control selector switch in cabinet to "manual. '' 
d )  At console, p r e s s  main p r imary  M-G set  s t a r t  button. Light just  

above button w i l l  come on, indicating that M-G set  is running. 

e )  At console, p r e s s  main-primary-pump s t a r t  button. Light just 

above button will come on, indicating that pump is running. 

f )  Observe tachometer mounted on console. Pump speed will come 

up to  about 80 r p m .  

g)  F r o m  main-primary-pump control cabinet, increase  main-primary-  

pump speed to 100 rpm, using manual rheostat .  

h )  F r o m  main-primary-pump control cabinet, tu rn  control selector  

switch to ! 'automatic. It  

i )  Pump is now on automatic control.  
100 rpm and maximum (1350 rpm)  by turning pump-speed control 

switch on console clockwise to increase  pump speed and counter- 

clockwise to dec rease  pump speed. 

Speed may be adjusted between 

To operate moderator  coolant eductor, 

a)  The pumping ability of the eductor depends on the main pr imary-  

sodium flowrate.  

b )  Observe tempera ture  of moderator as recorded on moderator  dif- 

ferential  t empera ture  recorder  in control room.  
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With both V-104 and V-104A wide open, note whether moderator 

tempera ture  is higher o r  lower than fuel-channel exit t empera ture .  

If moderator temperature  is higher than fuel-channel exit tempera-  

tu re ,  more  coolant flow is required.  

increasing flow in line 104), until moderator tempera ture  i s  equal 

to fuel-channel exit t empera ture .  

If moderator  temperature  is lower than fuel-channel exit tempera-  

tu re ,  l e s s  coolant flow is required.  Thrott le V-104 (thus dec reas -  

ing flow in line 104) until moderator tempera ture  i s  equal to fuel- 

channel exit t empera ture .  

Fu r the r  adjustments a r e  to be made by opening V-104 (to reduce 

moderator  tempera ture)  and throttling V- 104 (to increase  modera-  

t o r  tempera ture) .  Opening V- 104A with V- 104 thrott led can resul t  

in undesirable r eve r se  flow through the modera tor .  

V-104 shall be throttled slightly to allow a range of adjustment in 

flow. 

Throttle V-104A (thus 

If necessary,  

2 .  Main Secondarv-Sodium Svstem 

To operate  main secondary pump, 

a)  Close M-G set  b reaker  1 on panel D in equipment room.  

b)  In main-secondary-pump control cabinet, tu rn  manual rheostat  to 
lower l imi t .  

c )  Turn  control selector  switch in cabinet to "manual. ' I  

d)  At console, p r e s s  main secondary M-G set  start button. Light 

just  above button will come on, indicating that M-G set  is running. 

e )  At console, p r e s s  main- secondary-pump s t a r t  button. Light just 

above button will come on, indicating that pump i s  running. 

f )  Observe tachometer mounted on console. Pump speed will come 

up to about 80 r p m .  

g )  F r o m  main- secondary-pump control cabinet, increase  main- 

secondary-pump speed to 100 rpm, using manual rheostat .  
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h)  F r o m  main- secondary-pump control cabinet, tu rn  control selector  

switch to "automatic. ' I  

i )  Pump is now on automatic control. 
100 r p m  and maximum (1350 rpm)  by turning pumpspeed  control 

switch on console clockwise to increase pump speed and counter- 

clockwise to decrease  pump speed. 

Speed may  be adjusted between 

To adjust  flow in line 427, 

a )  Observe flow indicator on panel PP. 
flow indicator to position 3 (line 427 flow) 

Turn  selector  switch beneath 

b) With main secondary-sodium flow between 900 and 1100 gpm, adjust 

thrott le valve V-427 until flow indicator reads  between 1 and 3 mv 

c)  Flow in line 427 is now adjusted to prevent gas trapping in the main- 

secondary-pump discharge line. 

3 .  Auxiliary P r i m a r y  System 
~ ~~ 

To operate  auxiliary p r imary  pump, 

a) Turn  auxiliary-primary-pump rheostat  on console to i ts  lower 
l imit  (counterclockwise). 

b) P r e s s  s t a r t  button for  auxiliary p r imary  pump. 

w i l l  come on, indicating that pump is running. 

Light above button 

c )  Console rheostat  may now be used to adjust auxi l iary-pr imary-  
pump speed; clockwise to increase  speed, counterclockwise to 

decrease  speed. 

d) To thrott le flow in auxiliary p r i m a r y  loop, use V- 177. 

4. Auxiliary Secondary System 

To operate  auxiliary secondary pump, 

a)  Turn auxiliary- secondary-pump rheostat  on console to i t s  lower 
l imit  (count e r c lo ckwi s e)  . 

b) P r e s s  s t a r t  button for  auxiliary secondary pump. Light above 

button wi l l  come on, indicating that pump is running. 
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c)  Console rheostat  may now be used to adjust auxiliary secondary 
pump speed; clockwise to increase speed, counterclockwise to de- 

c rease  speed. 

d) To throttle flow in auxiliary secondary loop, use V-186. 

To operate  auxiliary a i rb las t  heat exchanger, 

a) P lace  "auto-manual' ' switch for  auxiliary a i rb las t  fan on console in 
manual' ' PO sit ion. 1 1  

b) P r e s s  s t a r t  button for  auxiliary a i rb las t  fan. 
indicating that fan i s  running. 

Light wi l l  come on, 

c) Adjust fan speed by turning "raise-lower" switch on console. 
switch clockwise to r a i s e  fan speed; counterclockwise to lower fan 

speed. 

Turn  

d) Open lower louvers  on auxiliary a i rb las t  heat  exchanger. 

e )  Adjust heat removal ra te  by opening upper main and vern ier  louvers  

to maintain auxiliary secondary coldrleg temperature  between 

4 0 0 a n d 5 0 0 " F .  

f )  If desired,  fan speed may  be controlled automatically as follows: 

1 )  Adjust se t  point on Wheelco controller (panel DD) to be a t  

des i red  temperature  between 400 and 500°F.  

2) Using "raise-lower ' '  switch, se t  fan speed a t  the middle of 

i ts  range (500 rpm) .  

June 27, 1960 

3)  Manually adjust  louvers  on auxiliary a i rb las t  heat exchanger 
until cold-leg temperature  matches (* 10°F)  set  point on 

Wheelco control ler .  

4) Turn manual-automatic switch for  auxiliary a i rb las t  fan to 
"automatic" position. 

5) Fan  is now on automatic control and w i l l  increase  and de- 

c rease  in speed to maintain cold-leg tempera ture  a t  the 

des i red  value. 



E .  DRAINING 

Draining of the sodium sys tems is accomplished by energizing an EM pump 

and pressur iz ing  the system to be drained. 

one of two sodium drain-and-fill tanks. 

vented to the radioactive vent system o r  to  atmosphere depending on whether the 

sodium is p r imary  o r  secondary sodium. 

Sodium flows through a drain line to 

As sodium fills the tank, iner t  gas  is 

The objective of this procedure is to  permit  the sodium sys tems to  be drained 

to the f i l l  tanks in a manner which permi ts  easy maintenance on the sys tems by 

preventing holdup of sodium. 

with the following steps: 

The Shift Supervisor must authorize proceeding 

1. Primary-Sodium Systems 

Condition No. 1 - The reac tor  sodium level is to  be reduced to the top of 

the moderator  cans.  

To drain: 

a) The core  loading must be reduced to  d ry  c r i t i ca l  (15 elements) .  

NOTE: 

This  will be inser ted in the reac tor  when fuel is being removed. 

A thimble must be provided for  the portable level probe. 

b) Observe the preheat  thermocouples on the drain-and-fill l ines  112 
and 113 and the dra in  line s t ra iner  l ines  to  see  that the tempera tures  

a r e  all above 300°F. 

c )  Check that p r imary  fill-tank tempera ture  is being 350 and 400°F.  

d) Place panel NN flowmeter selector  switch in the reac tor  dra in  

position, 

drain position. 

e )  Check open-vent-valves V-137 and V-496. 

f )  Connect the portable level  probe to  the amplifier and energize the 

Place the control-room flowmeter selector  switch in the 

amplifier.  

NOTE: 

must not remain in the thimble when not in use.  

The probe is sensitive to  long t ime at temperature  and 

g) Reduce main p r imary  and auxiliary p r imary  pumps to minimum 
speed (100 and 450 rpm respect ively) .  
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Check that reac tor  temperature  is within 6 0 ° F  of the p r imary  f i l l -  

tank temperature .  

Star t  the reac tor  fill-and-drain pump in the drain direction. 

the voltage to  50. 

Open V-112 and increase the drain-pump voltage to 150. 

the flowmeter to see that sodium is flowing. Continue to  drain 

sodium until the reac tor  level is 178 in. as indicated on the porta-  

ble level  probe. 

Set 

Observe 

1) When the main and auxiliary p r imary  pumps lose suction, 

stop the pumps. 

2) If sodium flow cannot be established in the drain line, stop 

the drain pump and close V-112. 

V-496. Establ ish a delta P between the reac tor  and p r imary  

f i l l  tank by pressurizing the reac tor  to  4 psig and venting the 

f i l l  tank to 0.5 psig. Star t  the drain pump at 140 volts, and 

open V- 112, V-137, and V-496. Maximum allowable pump 

voltage is 150. 

Then close V-137 and 

Close V-112, reduce the pump voltage to zero,  and stop the pump. 

Condition No. 2 - The main p r imary  and auxiliary p r imary  sys tems and 

the reac tor  a r e  to  be drained completely. 

To drain: 

The core  loading must  be reduced to  l e s s  than a d ry  c r i t i ca l  load 

(15 elements) .  The SRE Group Leader  must  approve the loading. 

Observe the preheat thermocouples on fill-and-drain l ines  112 and 

113 and the reac tor  s t r a ine r  l ines  to  see that the tempera tures  a r e  

all above 300°F. 

Check that the p r imary  fill-tank temperature  is between 350 and 

400°F. 

Check open vent valves V-137 and V-496. 

Open the following sodium valves: V-101, V-103, V-113, V-157, 

V-175, and V-177. 
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f )  Place the panel NN flowmeter selector  switch in the "reactor  drain" 
position. 

po sit ion. 

Place'  the control room flowmeter switch in the drain 

g) Check that the reac tor  temperature  is within 60°F of the pr imary  
fill-tank temperature .  

h) S ta r t  the reac tor  fill-and-drain pump in the drain direction and se t  

the voltage at 50. 

i )  Open sodium drain-and-fill valve V-112 and increase the drain pump 

voltage to 150. Check the sodium flowmeter on panel NN to see that 

flow is established. 

til the drain pump loses  suction; then reduce the pump voltage to 

ze ro  and stop the pump. Close V-112. 

Continue to drain sodium f rom the reactor  un- 

1) When the main pr imary  and the auxiliary pr imary  pumps lose 
suction, stop the pumps. 

2) If sodium flow in the drain line is not established, stop the 

drain pump and close valve 112. 

p re s su re  t o  0.5 psig by cracking open V-497. 

completely when 0.5 psig is attained.) Close valves 496 and 

137 and pressur ize  the reactor  to  4.0 psig with helium sole- 

noid valve SV-400. 
to s ta r t  drain-line sodium flow. This step of the procedure 

should a l so  be followed when the reac tor  is to  be completely 

drained. 

Vent p r imary  fill-tank 

(Close 497 

This should provide enough moving force 

j ) To completely drain all auxiliary pr imary  piping, 

1) Close V-177. 

2) Admit helium to the system through auxiliary-pump discharge- 

sodium-line-176 freeze t r a p  by opening helium PC-446, 

V-305A ana B. Energize heater  switch SS-1 t o  melt  the 

sodium in the f reeze  t rap .  

will immediately fall off when V-305A is closed. 

Purge until the helium p res su re  
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3) Close auxiliary reac tor  outlet valve V-175 and open auxiliary 

reactor  inlet valve V-177. 

will immediately fall off when V-305A is closed. 

Purge until the helium p res su re  

4) Close V-177, V-305A, and V-305B. 

k) When the reac tor  and primary-sodium systems have been drained 
to the desired level, stop the drain pump and close valve 112. 

it is desired to drain the reactor  completely, the flowmeter at the 

control board in the sodium service building should be monitored 

closely during the final stages of draining. A sudden increase in 

the indicated flow means that the reactor  drain line is drawing hel i -  

um from the lower core-tank plenum. 

ceived, the lo s s  of flow can be attributed to  reasons other than com- 

plete drainage. 

When 

If this indication is not r e -  

2. Main Secondary-Sodium System 

The B & W steam generator is to be drained to the secondary f i l l  tank. 

a) Energize hea ters  on the fill-and-drain line. 

a r y  fill-tank temperature  is between 350 and 400°F. 

Check that the second- 

b) Shut off the helium supply to the secondary f i l l  tank (V-298B). 

c )  Vent secondary f i l l  tank to  atmosphere by opening vent valve 

(V-299F). 

d) Open the following valves: , 

1) Main secondary drain valve (V-131) 

2) Secondary f i l l  tank inlet (V-132) 

3) Steam-generator drain l ines ( V -  168, V- 166, and V- 170) 

4) Vent valve (V-169). 

e )  Melt sodium in f reeze  t r aps  V and S and supply helium through the 

t r aps  at 5 psig through helium valves V-403B and V-428B. 

f )  P re s su r i ze  main secondary expansion tank to 5 psig through helium 

valve V-311. 
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g) Star t  secondary f i l l  and dra in  EM pump in drain direction with 
panel NN flowmeter switch in "secondary drain" position. 

exceed 150 volts on any phase,  

Do not 

h) Monitor flow on panel NN flowmeter and stop EM pump immediately 

when an increase in flow followed by ze ro  flow is noted. This indi- 

cate s that drainage is complete. 

i )  Close drain valve (V-131). 

j ) Close vent valve (V-299F) .  

3. Auxiliary Secondary System 

a) Energize hea ters  secondary fill-and-drain l ines.  Check that 

secondary fill-tank temperature  is between 350 and 4 0 0 ° F .  

b) Shut off the helium supply to  the secondary f i l l  tank (V-298B). 

c )  Vent the secondary f i l l  tank to  atmosphere by opening valve 

(V-299F). 

d) When the tank and l ines a r e  up to  350°F, open the following valves: 

1) Auxiliary secondary drain valve (V-198) 

2)  Secondary fill-tank inlet ( V -  132). 

e )  Melt sodium in f reeze  t r a p  K and supply helium t o  the t r a p  at 5 
psig through helium valve V-339. 

tank to 5 psig through helium valve V-322. 

P res su r i ze  auxiliary expansion 

f )  Star t  secondary fill-and-drain EM pump in drain direction with 

PanelNN sodium flowmeter in drain position. NOTE: Do not 

exceed 150 volts on any phase of the EM pump. 

g) Monitor flow on panel NN flowmeter and stop EM pump immediately 
when zero  flow indication is noted on the Panel  NN flowmeter. 

h) Close drain valve (V- 198). 

i )  Close vent valve (V-299F) .  

--- 
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111. SODIUM SERVICE SYSTEMS 



A. PURGING 

Purging of the sodium service system consists of displacing the atmosphere 

in the l ines and vesse ls  to the vent system with helium. 

will be initiated upon approval of the Shift Supervisor. 

The following procedure 
\ 

1. Cold Traps  

In o rde r  effectively to purge the cold t r a p  and i t s  inlet-outlet l ines ,  gas  
i5 admitted a t  the cold-trap f reeze  t r a p  and the main p r imary  sys tem a t  the 

reactor .  

tank and f r o m  there  to the vent system. 

atmosphere of the p r imary  f i l l  tank and reactor .  

This g a s  is vented through the flush and drain tanks to the p r imary  f i l l  

This involves isolating the cover gas 

To purge the cold trap: 

a)  Isolate the p r imary  f i l l  tank and reac tor  by closing V-496 and V-137. 

b) Check that the following sodium valves a r e  open: V- 101, V- 103, 

V-616, V-609, V-610, V-618, and V-619. 

c )  Check that the following sodium valves a r e  closed: V-634, V-635, 

V-617, and V-620. 

d )  Open bypass valve V-295C, valve V-295D, and valve V-296. Check 

that valve V-561 to the vent system is closed. 

helium to the cold 

This introduces 

e )  Introduce helium 

f )  Vent sys tem to d y tanks by opening V-497C. 

g)  Check oxygen content with Beckman Oxygen Analyzer at V-554B to 
verify that O2 content is below 0.2570. 

the p r imary  sys tem by energizing SV-400. 

2 .  Hot T rap  

In purging the hot t r aps  it is possible to admit helium through the f reeze  

t r ap  on hot t r ap  A and vent through the f reeze  t r ap  on hot t rap  B, o r  vice ve r sa .  

a) Check that the following sodium valves a r e  closed, V-636, V-637, 

V-616, and V-609. 
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b) Check that the following sodium valves a r e  open: V-634, V-635. 

c )  Close helium valve V-425 and vent valve V-562. 

d )  Open helium valves V-295C, V-295D, and V-424. Open vent valve 

V-563. Observe flowmeter in line 424. 

e )  Check oxygen content at the tttt ' connection provided a t  the p re s su re  

gauge. 

content should be below 0.257'. 

The Beckman Oxygen Analyzer should be used and the O2 
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B. COLDTRAPS 

The objective of this procedure i s  to allow the system cold t r aps  to be oper -  

ated in a manner which will rapidly reduce the oxygen content of the sodium to 

below 10 ppm. 

this  procedure.  

The Shift Supervisor must  authorize proceeding with the s teps  in 

Operation of the cold t r aps  i s  accomplished by circulating sodium through 

the t r ap  while cooling the cold t r ap  jacket. As the sodium i s  cooled below the 

plugging tempera ture  in the t rap ,  sodium oxide par t ic les  a r e  deposited in the 

s teel  mesh  in the t rap.  Sodium flow and cooling ra te  a r e  adjusted to maintain 

the internal  temperature  of the t r ap  between 250°F and the plugging tempera-  

t u re  of the sodium. 

The tempera ture  limitation on the cold t r aps  i s  7 0 0 ° F  maximum. The p r i -  

mary cold t r a p  i s  on the hot leg of the p r imary  circui t ,  and, therefore ,  the use 

of the cold t r a p  i s  res t r ic ted  to reac tor  outlet temperature  below 7 0 0 ° F .  The 

oxide concentration of the pr imary  system must  be l e s s  than 20 ppm a s  meas -  

ured with a plugging me te r  (see section 111-D) before increasing the reac tor  tem-  

pera ture  above 700°F .  If additional cold trapping i s  required,  it will be p e r -  

formed during per iods with the reac tor  outlet t empera ture  below 700 O F .  

The secondary cold t r a p  i s  on the cold leg of the secondary system, and, 

therefore ,  the cold t r a p  may be operated at any t ime without exceeding the 7 0 0 ° F  

tempera ture  limitation, i f  the oxide concentration requi res  it.  

1. Cold Trap  S ta r t -up  

The cold t r a p  operational procedure will be descr ibed for  the p r imary  

cold t r a p  first and the secondary cold t r a p  second. 

a .  P r i m a r y  Cold Trap  
1 

1) Energize,  f rom panels in the sodium-service building, a l l  required 

hea ters  on the cold t rap ,  associated piping, and valves. Close 

damper valve on cold-trap gas  cooler.  

r i s e  to 60"F /h r .  

Limit r a t e  of temperature  

,2)  Energize the cold-trap f reeze  t r a p  hea ter .  When the f reeze  t r a p  

temperature  reaches 2 0 0 ° F  (NN38, 39, and 40), c rack  the helium 
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inlet valve (V-296) and observe the helium flowmeter on l ine 296 
for  flow. 

. 

When flow s t a r t s ,  the f reeze  t r a p  i s  open and the supply 

valve should be closed. Shut off the f reeze  t r ap  heaters .  

3) Check the following sodium valves to see that they a r e  closed: 

a)  V-620, to p r imary  f i l l  tank. 

b)  V-619, inlet to flush and drain tank. 

c )  V-608, out le t ' f rom flush and drain tank. 

d) V-609A, drain.  

e )  V-610, inlet to cold t rap .  

Check to see that V-618, the outlet f rom the cold t rap ,  i s  open. 

4) With valves V-616 and V-617 open and V-610 cracked open, it 
should be possible to obtain circulation in the cold t rap .  

f reeze  t r a p  vent (V-142) should be opened. 

temperature  to see that it i s  200°F o r  l e s s  before filling. 

The 

Check the f reeze  t r a p  

5) As evidence of sodium flow in cold t r a p  i s  indicated by uniform 

pipe tempera tures  and indication on panel NN sodium flowmeter,  

the f reeze  t r a p  vent should be closed. 

6)  Slowly open the cold-trap inlet valve (V-610) until a flow of approxi 

mately 10 gpm is ,achieved. 

7 )  Shut off a l l  equipment and piping hea ters  except for  hea te rs  on the 

t r a p  inlet and outlet l ines.  The reason for  this is to avoid oxide 

plugging in the cold-trap lines. 
I 

8)  Check that the kerosene inlet  valve (V-663) to the atmosphere cooler 

i s  opened and the kerosene outlet valve (V-664) i s  closed. 

9)  Energize the 10-hp blower. Slowly open the damper valve while 

monitoring the t r ap  internal  temperature ,  NN149. Do not le t  this 

temperature  fa l l  below 250°F. Also, watch the gallery atmos-  

phere temperature  WW121. As W W l 2 l  reaches 140"F, open the 

kerosene cooler valve (V-663) slightly and observe the r a t e  of tem- 

pera ture  change. 

not be allowed to exceed 150°F. 

The vault atmosphere temperature  WW121 shall  
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10) The flowrate of sodium to the cold t r a p  shall be watched carefully 
for  a decrease  in flow, indicating possible oxide plugging. Should 

a plug s t a r t  to form,  the sodium flowrate should be increased by 

opening the inlet valve (V- 61 0) .  

11) Continue cold t r ap  operation until the sodium internal temperature  

has  been a t  250°F for  five hours ,  o r  until the resu l t s  of the plugging 

run indicate 10 ppm oxygen (see section 111-D). 

b. Secondary Cold Trap  

1) Energize al l  required hea ters  on the cold t rap,  associated piping, 

and valves. 

the secondary a rea .  

ing of the cold t rap .  

Switches for these hea ters  a r e  located on panel PP in 

Close the damper valve controlling gas cool- 

Limit ra te  of temperature  r i s e  to 60"F /h r .  

When the f reeze  t r ap  2 )  Energize the cold t r a p  f reeze  t r ap  hea ter .  

temperature  reaches 2 0 0 ° F  (10, 11, and 32) ,  open helium inlet 

valves V-307C and V-310 (close V-311) and observe the helium 

flowmeter on line 310 for  flow. When flow s t a r t s ,  the f reeze  t r ap  

i s  open and the supply valve shall be closed. 

t r a p  hea ters  . 
Shut off the f reeze  

3)  Check the following valves to see that they a r e  closed: 

a )  V-127, inlet valve to plugging meter  economizer. 

b)  V-126. 

c )  V- 130, outlet f rom plugging me te r  economizer. 

d )  V-124, inlet to cold t rap.  

4) Check that outlet f rom cold t r a p  V-125 i s  open. 

5) Crack open V-124, inlet to cold t rap.  Also open the f reeze  t r ap  

vent (V-309C). 

150 "F o r  l e s s  before filling. 

Check the f reeze  t r ap  temperature  to see that it i s  

6)  As  evidence of sodium flow in cold t r ap  loop i s  indicated by pipe 

tempera tures  evening out to sodium temperature  and indication on 

sodium flowmeter in line 124 (Panel PP), the f reeze  t r ap  vent 

valve shall be closed. 
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7)  Slowly open the cold-trap inlet valve (V-124) until a flow of approxi- 

8 

9 

mately 10 gpm i s  achieved. 

Shut off all equipment and piping hea te r s  except for  the hea ters  on 

the t r a p  inlet and outlet l ines.  The reason for  this is  to avoidoxide 

plugging in the colc5trap l ines.  

Close the damper  valve downstream of the 7-1/2-hp blower andthen 

energize the blower. Slowly open the damper  valve while monitor- 

ing the sodium internal  temperature  PP86. Do not le t  this  temper-  

a ture  fall below 250°F. 

10) The flowrate of sodium to the cold t r a p  should be watched carefully 

Should a for  a decrease  in flow indicating possible oxide plugging. 

plug start to form,  the sodium flow shall  be increased  by opening 

the inlet valve (V-124). 

1 1) Continue cold-trap operation until the sodium internal  tempera ture  

has  been at 250°F for  five hours ,  o r  until the resu l t s  of the plugging, 

run indicate 10 ppm oxygen (see section 111-D). 

c . Cold-Trap Shutdown 

Both the p r imary  and secondary cold t r a p s  may be shut down in two 

different ways, depending on whether the system is to be drained o r  not. 

d. P r i m a r y  Cold T r a p  - System Not to be Drained 

1) Close cold-trap sodium inlet valve (V-610). 

2) Continue running blower until cold t r a p  internal tempera ture  is less 

than 200°F (readout NN149). Then shut down blower. 

3) Leave the cold-trap sodium outlet valve (V-618) open. 

4) Close kerosene-cooler inlet valve (V-663). 

The p r imary  cold t r a p  is  now shut down. 

e .  P r i m a r y  Cold Trap  - System to be Drained 

1) Close cold-trap sodium inlet valve (V-610). 

2) F r o m  heater  panel in sodium- service building, energize cold-trap 

hea te r s  and line hea ters .  Maintain cold-trap temperature  between 

350 and 400°F. 
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3) After piping system has been drained, energize cold-trap f reeze  

t r a p  heater  f r o m  f r eeze - t r ap  push button station on north wall of 

high bay. 

4) Supply 5 psig helium p res su re  to f reeze  t r ap  by opening helium 

supply valve V-296. Read p res su re  on p res su re  gauge PI435. 

5) Open cold-trap sodium inlet valve (V-610). 

6)Sodium will now drain f rom the t rap.  When i t  no longer becomes 

possible to maintain a 5 psig p re s su re  on the t rap ,  the t r ap  has  

been completely drained. 

7)De-energize hea ters  on the cold t rap.  

8)  Close kerosene cooler inlet valve (V-663). 

The p r imary  cold t r ap  i s  now shut down. 

f .  Secondary Cold Trap - System Not to be Drained 

1) Close cold-trap sodium inlet  valve (V- 124). 

2 )  Continue running blower until cold-trap internal temperature  i s  l e s s  

than 2 0 0 ° F  (readout PP86).  Then shut down blower. 

3) Leave the cold-trap sodium outlet valve (V-125) open. 

The secondary cold t r a p  i s  now shut down. 

g. Secondary Cold Trap  - System to be Drained 

1) Close cold-trap sodium inlet valve (V-124). 

2 )  F r o m  Panel PP, energize cold-trap hea ters  and associated line 

hea ters .  Maintain cold-trap temperature  between 350 and 400 O F .  

3) After piping system has been drained, energize cold-trap f reeze-  

t r a p  hea ter  f rom freeze-trap push-button station near  northeast  

corner  of reactor  building. 

4) Supply 5 psig helium p r e s s u r e  to f reeze  t r a p  by opening helium 

supply valve V-310. Read p res su re  on p res su re  gauge P1453. 

5)  Open cold-trap sodium inlet valve (V- 124). 
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6) Sodium will now drain f r o m  the t rap.  When it no longer becomes 

possible to maintain a 5 psig p r e s s u r e  on the t r ap ,  the t r a p  has  

been completely drained. 

7)De-energize (from Panel  PP) hea ters  on the cold trap. 

The secondary cold t r a p  is  now shut down. 

- 
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C. HOTTRAPS 

The purpose of the hot t r aps  is to  remove carbon from the primary-sodium 

coolant. 

formed into coils of a l ternate  flat and corrugated s t r ip  in the hot t r ap .  

operations, the hot t r a p  will be valved into the main p r imary  coolant loop a c r o s s  

the main p r imary  pump, and approximately 10,000 l b / h r  of sodium will flow 

through the hot t r a p  at a sodium outlet temperature  of 1300°F. 

This  removal is due to  the "gettering" action of the s ta inless  steel 

In normal  

The hot t r aps  will be operated one at a t ime only. During normal  operation, 

If necessary,  one hot t r a p  can be 

The t r a p s  will be operated for  a specified period of t ime 

the hot t r a p  will be used only when necessary .  

operated continuously. 

and then shut down for  inspection of samples  in the dome of the vessel .  

specimens a r e  90% saturated with carbon, the t r a p  will be replaced. 

spection is to  be made only when authorized by the SRE Group Leader.  

If the 

This in- 

The objective of this  procedure is to  outline the s teps  required to  purge, f i l l ,  

and operate the SRE hot t r aps .  

content of the system low enough to  prevent carburization of reac tor  components. 

Operation of the t r aps  will maintain the carbon 

The Shift Supervisor must  authorize performance of the following procedure: 

1. Filling the Hot T r a p s  

F r o m  Panel in Sodium Service Building 

a) Energize hea te r s  on all affected vessels ,  valves, and l ines .  Con- 
t ro l  t o  maintain loop within 60°F of reac tor  outlet t empera ture .  

This  is t o  reduce the effects of thermal  t rans ien ts  on the sys tem.  

b) The following sodium l ines  a r e  to  be heated: 632, 616, 633, 634, 

635, 636, 637, 638, 617; the following valves: V616, V609A, 

V608A, V634, V635, V636, V637, V610, V617, V644, V630; V618, 

V619, and the following vessels :  hot t r a p  economizer and t r a p  "A" 

o r  t r a p  "Btl ,  depending on which t r a p  is to  be used. 

c)  Also, the hot-t,rap f reeze  t r a p  hea te r s  must  be energized to  de t e r -  
mine whether the f reeze  t r a p  is f r e e  of obstructions.  This is to  be 

done by introducing helium and noting the rate  of p re s su re  decrease  

in the f reeze- t rap  vent l ines.  If the p re s su re  drops f rom 10 psig to  

1 psig in l e s s  than 10 seconds, the t r a p  is f ree .  
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d) Energize the hea ters  on vent line 639 and the f reeze  t rap,  if t r a p  

"A" is to be used, and on line 640 and the f reeze  t rap,  if t r ap  l tBtt  

i s  to  be used. Close the following valves: 

1) V621, vent f rom p r imary  f i l l  tank and fluskand-drain tank, 

2) V623, f rom p r imary  cold-trap freeze t rap,  

3) V529, line to  vent system, 

and open the helium valve to  the hot t r a p  that i s  to  be used - V543 

for  t r a p  "A" and V542 for  t r a p  I1Bt1. 

e )  Open helium inlet valve V295A and, a t  the p re s su re  control station, 

observe the change in p r e s s u r e  on the gauge PI435. 

necessary  to  block off momentarily the p re s su re  regulator, PC434, 

by closing V295B and cracking open V295C to maintain a reasonably 

high p res su re  (5 to  10 ps i )  on the f reeze  t rap .  

It may be 

f )  'When the f reeze  t r a p  is f r e e  of any obstruction, close the helium 

inlet valve (V295A) and shut off the f reeze  t r a p  hea ters  (a lso the 

l ines leading to the f reeze  t raps ,  line 639 and line 640). 

When their  t empera tures  have reached 350°F, the following valves 

shall  be closed: 

1) Inlet valve on hot t r a p  not to  be used; t r a p  "At' (V634), t r ap  
l l B 1 t  (V635). 

2) Sodium valves V609 and V609A. 

3) Cold-trap sodium inlet valve (V610). 

4) Flush-and-drain tank inlet and outlet (V619 and V608). 

5) P r i m a r y  fi lbtank inlet (V620). 

6) Plugging-meter economizer outlet (V644). 

g) Open the following valves in the o rde r  listed: 

1) Main p r imary  loop hot-trap inlet and outlet valves (V616 and 

V617). 

2) Selected hot-trap inlet and outlet valves cracked open. 

June 27, 1960 111- c - 2 



h) Vent selected t r a p  by opening vent valve (V542 o r  V543). 
freeze-trap inlet temperature  increases ,  indicating that sodium is 

in the t rap,  close the vent valve. 

When the 

i )  Operate the main p r imary  pump at low speed to  remove any trapped 

gas  f rom the hot-trap loop. Check for  sodium flow in line 617 indi- 

cated on panel NN in sodium-service building. 

j ) Set hot-trap temperature  controller (Wheelco) at 1300°C. 

k) The hot t r a p  is now in operation. 

2. Hot--T r ap  Shutdown 

a.  Piping Not to be Drained of Sodium 

1) Set hot-trap tempera ture  controller at 350°F.  

2) Close hot-trap sodium inlet valve (V634 for  hot t r a p  
V635 for  hot t r a p  I1BI1). 

and 

Hot t r a p  is now on standby. 

3) Turn  off hot-trap furnace.  Breake r s  a r e  in sodium service 

building, panel F. 

Hot t r a p  is now shut down. 

b. Piping to be Drained of Sodium 

June 27, 1960 

1 )  Set hot-trap temperature  controller at 350°F.  

2) When piping system has  been drained, apply 5 psig helium to 

hot-trap f reeze  t r a p  (V424 for  hot t r a p  "A" and V425 for  hot 

t r a p  ItBtl) .  

3) Energize f reeze  t r a p  heater  (switch Nas-79; push button l lW"  

fo r  hot t r a p  "A" and switch Nas-79; push button "X" for  hot t r a p  
IlBll. 

4) Sodium will now drain f rom hot t r ap .  
evident when it is no  longer possible to maintain 5 psig on the 

t r ap .  

Complete drainage will be 
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5) Shut off helium valves designated in Step 2. 

6) De-energize f reeze  t r a p  hea ters  designated in Step 3 .  

Hot t r a p  is now shut down and drained. 
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D. PLUGGING METERS 

Purpose of the plugging m e t e r s  is to determine the oxide content in the 

sodium systems.  

solubility of sodium oxide in sodium as the tempera ture  is reduced. 

leaves the main system, flows through the economizer, the gas cooler, the 

plugging me te r  valve, back through the economizer, and out into the system. By 

controlling the cooling ra te  of the sodium, a temperature  is reached a t  which the 

sodium oxide begins to precipitate on the surface of the slots cut into the 

per iphery of the plugging me te r  valve disc, causing a reduction of flow. 

The m e t e r s  function on the principle of the reduction of the 

Sodium 

By 
observing flow and plugging me te r  temperature  the temperature  a t  which flow 

drops off can be determined. 

reference to a solubility curve for  sodium oxide in sodium a s  a function of 

temperature ,  the oxide content of the sodium can be approximated. 

This is called the plugging temperature .  By 

There  a r e  three plugging me te r  systems installed in the SRE sodium sys tems;  

they a r e  located in the pr imary,  main secondary, and auxiliary secondary 

systems, respectively. 

1. Normal Operation, P r i m a r y  System 

The operational sequence will be described for  the p r i m a r y  system. 

Three  possible plugging me te r  operational situations exist: 

(a) A plugging run with both cold-trap and hoe t r ap  shutdown. 

( b ) A  plugging run during operation of the cold t r ap  to determine oxide 

content of the main sodium system. 

( c ) A  plugging run during operation of the hot t r a p  to determine oxide 

content of the main sodium system. 

2. Operation with Both Cold Trap  and Hot Trap  Shutdown 

The plugging me te r  loop will be maintained with 9.5-gpm flow a t  all t imes,  

when the loop is not being used for  a plugging determination. 

P r i o r  to making a plugging run, the following conditions must  exist .  

a)  Inlet valve V-616 f rom main-pr imary  system, open. 

b)Inlet  valves to hot t raps  closed: V-634, hot t r ap  A: V-635, hot 

t r ap  B. 
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~ ) I n l e t  valve to cold t r a p  (V-610) closed. 

d)V-609 and V-617 closed. 

e )  Drain valve V-608 f r o m  flush-and-drain tank closed. 

f )  Inlet valve V-619 to flush-and-drain tank closed. 

g) Fill line V-620 to p r i m a r y  fill tank closed. 

h)  Thrott le valve V-644 downstream of plugging-meter assembly 

thrott led to give 9.5-gpm through the loop. 

i) Plugging-meter valve (V-  643) open ( three qua r t e r s  tu rn  only) 

to minimize wear  on the valve bellows. 

j )  Plugging-meter blower off and damper  valve closed. 

k)  All plugging-meter-loop electr ical  hea t e r s  off. 

To prepare  for  plugging run/proceed as follows: 

a)  Plug the portable plugging-meter instrument  panel into Panel  NN. 

The portable panel contains a two-pen r eco rde r  fo r  flow and 

tempera ture  indication. 

b) Energize the plugging-meter hea te r s  controlled f r o m  Panel  NN, until 

plugging-meterloop temperature  is above bulk temperature .  

c)  Close the plugging me te r  valve V-643, 

d)Regulate downstream thrott le valve V-644 to obtain 1-gpm (75 "  on 

r eco rde r  scale)  flow through the plugging me te r .  

a t  least  5 min  to assure steady flow. 

e )  De- ene rgize plugging-meter hea te rs .  

Allow to flow fo r  

The plugging meter loop is  now ready for a plugging run. Proceed  as 

follows: 

a)  Star t  plugging-meter- cooler blower. 

b)Adjust  damper valve so that the tempera ture  r a t e  of change is 

5 O F/ min. 

June 27, 1960 
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c)  At the plugging temperature  the flow will begin to drop off. 

Continue the plugging run until the flow has  decreased to one-half 

of i ts  initial value. 

decreases  will correspond to the plugging temperature ,  which can 

be read  f r o m  the temperature  t r ace  on the recording. 

to the sodium-oxide-solubility curve will give a n  indication of the 

oxide concentration. 

The temperature  a t  which the flow initially 

Reference 

In o rde r  to prevent fur ther  plugging: 

a) Open throttle valve V-644 to increase flow. 

b) Increase electr ical  heat input. 

c )  After plugging m e t e r  valve reaches 300°F ,  open plugging valve 

V-642  until flow reaches 9.5 gpm ( l e s s  than one turn) .  

d )  This completes the plugging measurement  sequence. 

Operation for  oxide determination of main primary-sodium system may  be 

performed with the cold t r ap  in operation and V-610 and V-609 open. 

plugging run is to be performed as outlined above. 

The 

Operation for  oxide determination of main pr imary-sodium sys tem may  be 

performed with the hot t r ap  in operation. 

Under these conditions, the inlet valve to the hot t r ap  (V-634 - T r a p  A o r  
V-635 - T r a p  B)  and valve 617 a r e  open. 

as outlined above. 

The plugging run is to be performed 

3. Normal Operation - Main Secondary System 

The operational sequence will be described for  the main secondary 
I 

system. 

a. Plugging Meter Operations 

Three  possible plugging m e t e r  operational, situations exist:  

1) A plugging run with the cold t r a p  shutdown. 

2 )  A plugging run during operation of the cold t r ap  to determine the 

oxide content of the main secondary-sodium sys tem.  
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b. Operation with Cold Trap  Shutdown 

1)  The plugging-meter loop will be maintained with a 2-gpm flow a t  
a l l  t imes,  when the loop is not being used for  plugging 

determination (valves V-127 inlet and V-130 outlet open). 

making a plugging run, the following conditions must  exist .  

P r i o r  to 

a)  Bypass valve (V-163) open. 

b) Inlet thrott le valve (V-127) regulated to achieve a 2-gpm 

flow through the plugging m e t e r  loop. 

c )  Cold t r a p  inlet (V-124) valve closed. 

d) Blower motor  off and damper valve closed. 

e )  Electr ical  hea te rs  off. 

f )  Plugging valve open one full turn.  

c .  To Star t  a Plugging Run 

1) Plug the portable m e t e r  instrument  panel into Panel  PP. 
portable panel contains a two-pen r eco rde r  fo r  flow and tempera-  

The 

ture  indication. 

2)  Energize the hea ters  f rom the PP heater  panel. 

3) With the bypass valve (V-163) wide open, c lose the plugging m e t e r  

valve (V- 128) .  

4) Regulate the inlet thrott le valve (V-127) to obtain a 1-gpm flow 

(200°F an  recorder  scale)  through the plugging m e t e r .  

usually necessary  to c lose the bypass valve (V-163) somewhat 

to achieve this flow. 

steady flow. 

5) De-energize hea ters  on line 128 and 129. 

It is 

Allow to flow fo r  at l ea s t  5 min  to a s s u r e  
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The plugging-meter loop is now ready for a plugging run. Proceed 

as follows: 

1) Energize blower with damper closed. 

2)  Turn off all plugging-meter-loop hea ters  

3) Adjust damper so that the temperature  ra te  of change i s  minus 

5 O F/ min. 

4)  At the plugging temperature,  the flow will begin to drop off. 

Continue to decrease  the temperature  until the flow has 

decreased by 50%. 

d. Plugging Prevention 

1) Open inlet thrott le valve ( V - 1 2 7 )  to increase flow. 

2)  Energize electr ical  hea te rs  on plugging-meter loop. 

3)  When plugging-meter valve (V-  128) temperature  reaches 300°F, 

open valve to obtain a 3-1/2-gpm flow, 

Operation for  oxide determination of the main secondary-sodium system 

may be performed with the cold t r ap  in operation; under these conditions, the cold 

t rap  inlet and outlet valves V-124 and V-125 a r e  open. 

performed as outlined above. 

The plugging run is to be 

3. Normal Operation - Auxiliary Secondary System 

The operational sequence for  the auxiliary secondary sys tem is similar 

to that for  the main secondary system, 

system is of the diffusion type (air cooled), the cold t r ap  is always in  operation. 

Since the cold t r ap  for  the auxiliary 

The plugging meter  loop will be maintained with a 2-gpm flow at all t imes,  

when the loop is not being used fo r  a plugging determination (valves V-190 inlet 

and V-197 outlet open). 

The following conditions must be obtained before beginning a plugging 

run. 

a )  Bypass valve V-214 open. 

b) Inlet throttle valve V-190 regulated to achieve a 2-gpm flow 
through the plugging-meter loop. 
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c)  Blower motor off and damper valve closed. 

d)  Electr ical  hea te rs  off. 

e )  Plugging valve open one f u l l  turn. 

To s t a r t  a plugging run proceed as follows: 

a) Plug the portable plugging-meter instrument panel into panel TT.  

The portable panel contains a two-pen recorder  for  flow and 

t e mpe r a t u  r e indication. 

b) Energize the plugging-meter loop hea ters  f r o m  panel TT. 

c )  With bypass valve V-214 wide open, close plugging-meter valve 

V- 196. 

d)  Regulate inlet throttle valve V-190 to obtain a 1-gpm flow through 

the plugging meter .  

V-214 somewhat to achieve this flow. 

to a s s u r e  steady flow. 

It may be necessary  to close bypass valve 

Allow to flow for  5 min 

e )  De-energize the plugging-meteF-loop heaters .  

The plugging meter  loop is now ready for  a plugging run. Proceed a s  

follows: 

a) Energize blower with damper closed. 

b) Adjust damper so that temperature ra te  of change is minus 

5' F/ min. 

c)  At the plugging temperature  the flow will begin to drop off. 

Continue to decrease  the temperature  until the flow has decreased 

by 5070. 

In o rde r  to prevent fur ther  plugging: 

a) Open inlet throttle valve V-190 to increase  flow. 

b) Energize electr ical  hea te rs  on plugging-meter loop. 

c )  When plugging-meter valve temperature  reaches 300°F, open valve 

to obtain a 3.5-gpm flow. 

June 27, 1960 111- D- 6 



E. DRUM UNLOADING 

The objective of this procedure i s  to outline the s teps  required to t ransfer  

sodium f r o m  the drums in which i t  is received to the two sodium f i l l  tanks. 

The drums a r e  t ransferred,  by means of an  overhead hoist, to a mounting 

cradle  a t  each of the two melt  stations where the sodium i s  melted by e lec t r ic  

wrap-around hea ters .  

pipes to the 80-gal capacity t ransfer  tank and then to the p r imary  o r  secondary 

f i l l  tank. 

The- sodium then flows by gravity through preheated 

The detailed unloading procedure follows: 

1) Normal procedure shall  be to empty only one d r u m  at a time. The 

piping is a r ranged  to allow the replacement of an empty d rum with 

a full one, while the d rum at the other mel t  station i s  being emptied.. 

I 2 )  Energize the t race  hea ters  f r o m  heater  panel in sodium service build- 

ing, on the line f r o m  the mel t  stations to the t ransfer  tank, and either 

the p r imary  o r  secondary fill tank, as required.  Actual emptying 

of the sodium will not commence until the thermocouples on the dump 

line indicate a l l  points have reached a temperature  of a t  l eas t  3 5 0 ° F .  

3 )  P lace  d rum in unloading rack and proceed with purging. Drums will 

be purged as follows: 

a) Open valve in vent line a t  upper d rum connection to the a tmos-  

phere (V-304-1F)  o r  (V-304-2F) .  

b) Immediately open helium supply line jus t  downstream from union 

and purge f o r  one minute (V-302)  o r  (V-303) .  

c )  Close vent-line atmosphere valve and the helium-purge-line valve. 

4)  Install d rum wrap-around hea ters  and wrap  ,drum with asbestos  

blanket provided. 

5 

June 27, 

With valves V-601  and V-602 closed, open helium supply valve 

(V-304-1  o r  V-304-2 )  a t  upper d rum vent connection and energize 

drum hea ters .  

1960 III- E- 1 



6)  During d rum heating and dumping operations, constant personnel 

attendance in the a r e a  is required,  

7 Close helium supply to t r ans fe r  tank (V-345B) and open tank vent line 

(V-347). 

u re  in the tank. 

The check valve in the vent line will maintain 0.5 psig p r e s s -  

8) To dra in  drum.  

a)  When drum, t ransfer  tank, and line temperature  indicators have 

reached 350"F, open valve V-601 o r  V - 6 0 2  and dra in  the d rum 

to the t ransfer  tank. 

b) Energize the liquid-level alarm circui t  on the drain line, and 

t ransfer  tank af ter  start ing sodium flow to the t ransfer  tank. 

This is done by turning on "on-off" switch on panel NN. 

green light will come on, indicating power on. 

A 

The alarm will sound and an amber  light will come on when the 

sodium level in the line falls, indicating that the d rum is empty. 

The low-level alarm and an amber  light on panel NN will indicate 

when the t ransfer  tank is empty. 

the "reset"  knob on panel NN. 

Reset  the alarms by turning 

9)  To dump to p r imary  f i l l  tank 

a)  Close melt-station drain valve (V-601 o r  V-602). 

b) Check that the following valves a r e  closed: 

1) Line to secondary fill tank (V-605). 

2 ) ' In le t  and outlet of inactive sodium f i l ter  (V-629 o r  V-628, 

V-603 o r  V-603-A). 

3) P r i m a r y  f i l l  tank to flush and drain tank (V-624). 

4) P r i m a r y  f i l l  tank inlet to flush and drain tank (V-606). 

c )  Check p r e s s u r e  indications on helium- supply line to f i l l  tank. 

This should be 3 psig. 

(V-497C) in p r imary  fi l l  tank vent line and adjust to 3 psig. 

If above 3 psig, open bypass valve 
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d) Open the following valves in o r d e r  listed: 

1)  Inlet to p r imary  f i l l  tank (V-607). 

2)  Valve in header  to p r imary  fill tank (V-604). 

3) Valve downstream of f i l ter  station (V-603 o r  V-603A). 

e )  Close t ransfer  tank vent (V-347). 

f )  Admit helium to t r ans fe r  tank by opening helium inlet valve 

(V-345B). 

20 psig. 

See that helium p r e s s u r e  remains  constant a t  

If not, r e se t  p re s su re  controller in inlet helium line. 

g) Slowly open inlet line to f i l ter  station (V-628 o r  V-629) .  

h)  Sodium flow shall be checked by the flow indicator downstream 

of f i l ter .  Readout fo r  this f lowmeter i s  on panel NN. 

i) Completion of t ransfer  will be indicated by low-level alarm 

on the t ransfer  tank. 

come on. 

Amber light and buzzer on panel NN will 

10) Res tore  t ransfer  tank to condition to receive the next drum of sodium as 

follows. 

a )  Close inlet to f i l ter  station valve (V-628 o r  V-629).  

b) Close helium supply to t ransfer  tank (V-345B). 

c )  Open t ransfer- tank vent valve (V-347). 

dropped to 0.5 ~psig, tank is ready to receive the contents of 

the next sodium drum.  

When tank p r e s s u r e  has  

Repeat s teps  3 to 8 .  

11) If it is des i red  to continue filling the p r imary  f i l l  tank, repeat  s teps  

9 and 10. 

12) To f i l l  secondary f i l l  tank: 

a )  Proceed  with s teps  3 to 8 .  

b) When contents of drum a r e  in  the trans,dr tank, proceed as 

follows: 

1) Check that the following valves a r e  closed: 

a)  Inlet to p r imary  f i l l  tank (V-607). 
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b) Inlet header to p r imary  f i l l  tank (V-607) .  

c )  Inlet and outlet valves of inactive f i l ter  station 

(V-628 o r  V-629), (V-603 o r  V-603A).  

d) Close the valves in the helium supply line to the 

secondary fill tank (V-2981B).  

e )  Open the secondary f i l l  tank vent valve (V-605) .  

f )  Open the secondary f i l l  tank inlet valve (V-605) .  

g) Proceed with steps 9 to 1Oc. 

13)  If it is desired to continue filling the secondary f i l l  tank, 

repeat  step 8 followed by step 12 .  Restore  secondary 

fill-tank helium supply to normal  operation by closing 

tank vent-valve (V- 299F)  and opening helium inlet valve 

(V-298B)  upon completion of sodium dumping. 

14) To remove sodium drum: 

De-energize and remove s t r ip  hea ters .  

Clo s e the drum- helium- p r  e s s u r  e - supply valve 

(V-304-1  o r  V-304-2)  and open the vent valve to 

atmosphere ( V - 3 0 4 - 1 F  o r  V-403-2F) .  

p r e s  s u r  e r eache s atmo spheric . 
Close drum-outlet valve in special  d rum fitting. 

R'emove insulation blanket f r o m  union in drum-outlet  

line. Pe rmi t  this line and union to cool to below 

1 5 0 ° F  before breaking the union. 

Remove drum flexible helium connection and install 

special helium-hose connection. 

This hose is to be connected to a helium bottle 

Close when 

through a pressure-reducing valve set  a t  0 .5  psig and 

a relief valve set  a t  1 psig. 

maintained until the drum reaches room temperature  

a t  which the connection will be removed and the d rum 

capped off with standard plug. 

This connection wil l  be 
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15) The sodium drums will be weighed as received.and 

again af ter  the t ransfer  to the f i l l  tanks, and this 

information will be recorded in the operations log. 

111-E- 5 



1-- - 

5 

IV. SERVICE COOLING SYSTEM 

, 

June 27,  1960 



Ll 

D 
n 

u 

(0 

A.  FILLING 

The service cooling system has a liquid capacity of approximately 1100 gal. 

The flowing medium i s  kerosene which will be supplied in 55-gal drums.  

system will f i l l  by gravity with the exception of the two evaporative coolers  and 

a few high points in the system. 

The 

Filling i s  accomplished by pumping kerosene directly f rom the d rums  in 

which i t  i s  shipped to the supply tank. 

swept f rom the system into the supply tank. 

the level has  stabilized with ,the pumps running. 

By running the kerosene pumps, gas  i s  

Additional kerosene i s  added until 

To f i l l  the system proceed a s  follows: 
J 

1)  Connect the two flexible l ines between the top-shield cooling circui t  

and lines 717 and 7'19. 

2 )  Check all header and tank drain valves closed. 

3)  Open all header valves and inlet and outlet valves for  cooling c i rcu i t s  

including the top-shield cooling c i rcu i t s .  

4) Check the vent valve on the top-shield cooling circui t  expansion tank 

closed. 

5) Ground the supply drum to the 500-gal supply tank. 

6)  Pump kerosene f rom the supply drums to  the supply tank using a 
hand-operated drum pump. 

7) Continue filling until gravity flow stops and supply tank is approxi-  

mately half full. 
1 

8)  Close the thrott le valves V-703 and V-704 on the discharge of both 
pumps. 

9 )  Star t  one pump and c rack  the discharge lthrottle valve while observing 
the level in the 500-gal supply tank. 

the gauge glass ,  stop the pump and ref i l l  the supply tank to  the or ig-  

inal  level. 

, 

If the level drops to bottom of 
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10) Continue operation of one pump until level in the supply tank stabil izes 

with the discharge valve full open. 

11) Star t  the second pump and fully open i ts  discharge thrott le valve. 

12) With both pumps running, bleed trapped gas  f rom the top shield c i r -  

cuit expansion tank by cracking open the vent valve slowly. 

tank i s  approximately half full, c lose the vent valve. 

When the 

13) Close valves V-761A, V-761B, V-762A, and V-762B in the topsh ie ld  

circui t  jumper l ines .  

14) Star t  the top-shield-cooling-circuit pump. If the level in the expansion 

tank drops to the bottom of the gauge glass ,  stop the pump and open 

the valves V-761A and V-761B in the discharge jumper connectionand 

repeat  s tep 12. Close the valves in the jumper line. 

15) Repeat step 14, . as  required,  until the level in the expansion tank 

stabil izes.  

16) Operate the two circulating pumps and the top-shield-cooling-circuit 
pump for  approximately 30 min. 

17) Fill the 500-gal supply tank to 57 in. 

Then de-energize the pumps. 

18) Fill topshield-cooling-circuit expansion tank to  the f i l l  level (desig - 
nated on gauge g lass ) .  

19) Disconnect jumper lines to top shield cooling circui t .  

holdup f rom the jumper into a can. 

with quick disconnect plugs. 

Drain kerosene 

Plug open ends of jumper l ines 
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B. NORMAL OPERATION 

1. Balancing 

A s  the various components cooled by the service cooling system a r e  

placed in operation, it will be necessary  to adjust the flows in  the individual 

c i rcui ts  in order  to obtain the desired heat removal and flow conditions. In 

most  ca ses  the temperature  of the serviced component will be used to control 

the flow. However, in some cases  the outlet coolant tempera ture  will be used. 

The following i s  a l is t  of the cooling circui ts ,  instrument readouts and control 

l imits . 

Coolinrr Circuit  

TABLE IV-B-1 

COOLING CIRCUITS, INSTRUMENT 
READOUTS, AND CONTROL LIMITS 

Instrument Read -Out 

Nuclear ins t r um ent 
thimbles (north)  

Nuclear instrument 
thimbles (south) 

V-101 f r eeze  sea l  

V-10'3 f r eeze  seal 

V-104freeze sea l  

V-104A f reeze  sea l  

V-175 f reeze  sea l  

V-177 f reeze  sea l  

Main gal lery 
cooling coils 

Sodium service vault 
cooling coils 

Auxiliary gal lery 
cooling coils 

Panel  K - K  Reactor low 
temp. indicator P t .  1 

Panel  K - K  reactor  low 
temp. indicator P t .  3 

Panel  K -K P t .  6 

Panel K - K  Pt. 7 

, P a n e l  K - K  P t .  8 

Panel  K-K Pt. 16 

Panel  K-K P t .  26 

Panel  K-K Pt .  27 

Panel  J-J Pts. 5 & 6 

Panel  J-J P t .  8 

Panel  J-J P t .  7 

Control Limits  

L e s s  than 150°F 

L e s s  than 150°F 

L e s s  than 150°F 

Less than 150°F  

L e s s  than 150°F 

L e s s  than 150°F 

L e s s  than 150°F  

L e s s  than 150°F 

L e s s  than 150°F 

Less  than 150°F 

L e s s  than 150°F 
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Cooling Circuit  , 

P r i m a r y  fill-tank 
cooling coils 

II 

Secondary f i l l  -tank 
diffusion cold t r a p  

P r i m a r y  cold t r a p  
cooler 

F u e l  s torage cel ls  

Row 9-99 

ROW 8-98 

ROW 7-97 

ROW 6-96 

ROW 5-95 

Main c o r e  l iner  e a r  

Auxiliary co re  l iner 
e a r  

Top-shield cooling system 

20-in. plug 

40-in. plug 

40-in. center  plug 
( 2  c i rcu i t s )  

Ring shield 

140-in. shield 
( 4  ci rcui ts)  

Core  cavity l iner 

June 27, 1960 

Ins tr  um ent Read -Out Control Limits  

Panel  J - J  Pt. 9 

Panel  N-N Pt. 56 

Local TI-370 

Local TI-369 

Local TI-368 

Local TI-367 

Local TI-366 

Panel  E-E Points 

Panel  E-E Points 

Panel  E-E Pts.  48 -45, 
48 -46 

Panel E-E Pts. 48-47, 
48 -48 

Panel  E-E P t s .  48-49, 
48 -50 

Panel  E-E Pts. 48-51, 
48 -52 

Panel  E-E Pts.  48-41, 
48-42, 48-43, 48-44 

Panel  E-E Pts. 28, 35, 
30, 39, 26 

L e s s  than 150°F 

More than 225°F 

Control as  r e -  
quired 

L e s s  than 120°F 

L e s s  than 120°F 

L e s s  than 120°F 

L e s s  than 120°F  

Less than 120°F 

L e s s  than 150°F 

L e s s  than 150°F  

L e s s  than 150°F 

Less than 150°F 

L e s s  than 150°F  

L e s s  than 150°F 

L e s s  than 150°F 

L e s s  than 150°F 
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2. Kerosene Pumps 

a .  General  

1 )  Each kerosene pump has sufficient capacity to  supply the full 

flow requirements .  

2)  The eas t  pump i s  the main pump and i s  to be used during normal  

operation. *The west pump i s  coupled to the emergency gasoline 

engine and wi l l  s e rve  a s  a standby when the eas t  pump i s  down 

for  r epa i r s .  

3)  During normal  operation the auto-manual switch (located inside 

the locally mounted panel for the emergency gasoline engine) 

for  emergency gasoline engine shall  be in the auto position. 

4) The block valves on each side of the standby pump shal l  be kept 

in the open position. 

b ,  Operation of Kerosene Pumps 

To place the kerosene pumps in operation perform the following: 

1)  Check that the blocking valves on each side of both pumps a r e  

open (V-701A, V-704A, V-702A, V-703A). 

2 )  On the 480V distribution panel in the equipment room, turn  the 

following breakers  to the Ilon" position. 

Kerosene system motors  Panel  section C Breaker  18 

Eas t  kerosene pump Panel  section H Breaker  23 

West kerosene pump Panel  section Breaker  22 

3) Place the auto-manual switch for  the emergency engine in the 

"auto" position. The gasoline engine will s t a r t .  

4) On panel J-J in the control room turn the pump selector  switch 

to the east  pump "manual" position. The eas t  pump will s ta r t ,  

and the green indicating light above and to the left of the selector  

switch will come on. 
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5) Push the gasoline engine stop and r e se t  button on panel J-J .  
The engine will drop to an  idle for  approximately 1 min  

then stop. 

and 

6) Check flowmeter BFI-301 on panel J-J to determine tha t 'kero-  

sene flow is  established. 

3. Evaporative Coolers 

a. General 

1) Both coolers  a r e  to be operated in parallel .  H,owever, i f  one 

cooler fails ,  the remaining cooler will c a r r y  the load. 

2) If a water circulating pump fails, a n  emergency supply of water  

to the spray  nozzles i s  established automatically through a 

differential p re s su re  control valve in the main water supply l ine.  

A p r e s s u r e  actuated a l a r m  will sound in the control room if  one 

of the pumps fails. 

b. Operation of Evaporative Coolers 

To  place the evaporative coolers in operation, per form the following: 

1) Check to  see  if the valves in the make-up water l ines to the 

cooler r e se rvo i r  a r e  open. 

2) Check water  level in  both cooler r e se rvo i r s .  
approximately 1/2 in. below the overflow nozzle. 

Level should be 

3) Check that valves V-869, V-870, V-871, V-872 in  the cooler 

inlet and outlet lines a r e  full open. 

4) Energize the cooler pumps and fans.  

a)  @ the 480V distribution panel in  the equipment room turn  

the following b reake r s  to  the "on" position. 

Kerosene system motors  I Panel  Sec. C Breaker  18 
(supplies power to  individual 
b reake r s )  

North cooler pump Panel  Sec. G Breaker  18 

South cooler pump Panel  Sec. G Breaker  19 
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North cooler fan Pane lSec .  G Breaker  21 

South cooler fan Pane lSec .  H Breaker  24 

b) On panel J-J in the control room turn the switches for  the 
cooler pumps to the rron’l position and the switches for  the 

fans to the I1fastr1 position. 

should come on indicating that the fans and pumps a r e  oper -  

ating. 

The green light above eachswitch 

5) Open the valves on each side of the two differential p r e s s u r e  

control valves in the water supply lines to  the coolers .  

4. Top-Shield Cooling Circuit  

a .  _General 

1)  The top-shield cooling circui t  is to be operated normally as  a 
closed circuit .  The flexible jumper lines to the main system 

shall  not be connected during normal  operation. The jumper 

l ines may be connected only with the approval of the Operations 

Supervisor.  

2) The level in the expansion tank is to be checked and recorded 
on the operating data sheet every  2 hours.  A change in level 

of grea te r  than 1/4 in. shall  be reported to the Shift Supervisor 

immediately. 

b. Operation of Top -Shield Cooling Circuit  

To place the top-shield cooling circui t  pump in operation per form 

the following: 

1) On the 480V distribution panel, section F in the control room, 

turn  breaker  9 to  the t lontr  position. 

2)  Turn  the locally mounted disconnect switch to  the Ilon” position. 

3) Check the locally mounted flowmeter to determine that flow i s  

established. 
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C. EMERGENCY OPERATION 

1. p o w e r  Fa i lure  

In the event of a power failure the following will occur:  

a )  Power will be interrupted to the evaporative cooler fans and pump. 

b) Power to the eas t  pump will be interrupted, and the emergency 

gasoline engine will s t a r t .  The west pump will pick up the load 

and continue to c i rculate  kerosene a t  normal  flow. 

c )  The top-shield-cooling-circuit pump will continue to circulate ke ro -  

sene . 
W,hen a power failure occurs  the following correct ive action shall  be 

taken: 

a )  Stop coolant flow to the following components: 

1) P r i m a r y  cold-trap cooler 

2)  P r i m a r y  f i l l  -tank cooling coils 

3 )  Secondary diffusion cold t r a p .  

b )  Throttle the flow in the remaining circui ts  and allow the t empera -  

t u re  of the components to  approach the l imits  specified in Table 

IV-B-1. 

2.  Low Kerosene Flow 

a)  If the kerosene system flow drops below 300 gpm, a n  a l a r m  will 

sound in the control room. 

b) The following correct ive action shall  be initiated upon receipt  of 

a low flow alarm: 

1) Check the pump discharge p res su re  on panel JJ.  

a )  If the p re s su re  is  above 40 psig, the condition should 

be cor rec ted  by switching to the al ternate  basket onthe 

duplex s t r a ine r  downstream of the pumps. 
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b) If the p re s su re  i s  below 40 psig, s t a r t  the standby 
pump. If this does not co r rec t  the condition, check 

for  low supply-tank level. 

2) If the flow continues to  drop, shut down the reac tor .  

3. _Low Kerosene Supply-Tank Level 

a )  When the supply tank level drops below 36 in. an  a l a r m  will sound 

in the control room. 

b) Low kerosene-supply-tank level indicates that there  is a leak in 

the system. 

c )  The following correct ive action will be taken: 

1) If the r a t e  of decrease  of supply-tank level is la rge  (g rea t e r  

than 1 in . /hr ) ,  the reactor  shall  be shut down immediately 

and every effort made to isolate the leaking section. 

2)  If the r a t e  of decrease  i s  sma l l  ( l e s s  than 1 in . /hr ) ,  the 

leaking section will be determined and isolated.  

3 )  Supply make-up kerosene to the supply tank when level fa l ls  

below 58 in. 

4) If the leaking section i s  supplying a vital reac tor  function, 

the reac tor  will be shut down and r epa i r s  made, if possible, 
without interruption of the required coolant flow. 

4. Top -Shield Cooling Circuit  
z 

Low kerosene flow i s  t reated a s  follows: 

a )  If the flow in the top-shield cooling-circuit drops below 10 gpm, 

an  a l a r m  'in the control room will sound. 

b) The following correct ive action will be taken: 

1)  Close valve V-7538. 

2)  Connect jumper l ines 761 and 762. 

3) Open valves V-862A, V-862B, V-761A, V-761B. 
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4) Check the s t ra iner  basket on the suction side of the pump 

for  plugging. If the basket i s  plugged, clean, replace,  and 

re turn  the pump to normal  operation. 

5. Low Expansion-Tank Level 

a )  This condition will be indicated by an  a l a r m  in the control room. 

b) Low expansion-tank level i s  the resu l t  of a leak in the circui t  o r  

losses .  

c )  The following correct ive action shal l  be initiated when the low- 

level a l a r m  sounds: 

1)  Visually inspect the piping and equipment for  leaks.  

2) If no leaks a r e  visible, the leak may be within the top shield.  

In this c a s e  it will be necessary  to shut down the reac tor  and 

drain the kerosene f rom the circui t  per  the draining procedure 

in section V-D. 

3 )  If the leak i s  external  to the top shield, make the required 

r epa i r .  Supply make-up kerosene a s  required.  

4) If the.,leak i s  la rge  and an  immediate r epa i r  cannot be made, 

de -energize the top -shield-cooling-circuit pump and shut 

down the reac tor .  
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D. DRAINING 

With the exception of a few isolatedportions of the system, draining must  

be accomplished by purging the kerosene f rom the piping with compressed  air .  

Purge  gas p r e s s u r e  shall  not be in excess  of 100 psig ( sys tem design p res su re ) .  

To drain the system proceed as follows: 

1) Connect a flexible hose to the supply tank drain connection and drain 

the tank into portable containers.  

through line 352 to displace the kerosene a s  it drains  f rom the tank. 

Introduce nitrogen to the tank 

2) Drain the inlet headers  a s  follows: 

a )  Connect purge l ines to following locations: 

1)  Strainers  on the suction side of the two kerosene pumps 

2)  End of line 732 

3 )  End of line 765 

4) End of line 720. 

b)  Connect a drain line f rom flexible jumper line 761 to a portable 

container.  

c )  Close inlet valves to all cooling circui ts  

d) Close V-701A and V-702A in the kerosene pump suction l ines 

e )  Introduce compressed  a i r  a t  the connections specified in s tep 

a)  and purge ,the kerosene f rom the inlet headers  to  the d i s -  

posable containers.  

3) Drain outlet header’s a s  follows: 
l 

a )  Connect compressed  air l ines to the following locations: 

1)  V-717 

2) v-733 ’ 
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3) End of line 71 6 
4) End of line 721. 
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b) Close the valves in all of the cooling-circuit outlet l ines .  

c )  Open valves V-869 and V-871 in the inlet and outlet lines to the 

north evaporative cooler and close V-870 and V-872. 

d) Introduce compressed air a t  the connections specified in step 

a),  with the exception of V-717, and purge the kerosene f rom 

the re turn  headers  to the kerosene supply tank. 

e )  Close V-869 and V-871, open V-870 and V-872, and repeat 

s tep d) .  

f )  Connect a drain line f rom the flexible jumper line 762 to a 

portable container.  

g)  Introduce compressed air a t  all the connections specified in 
s tep a )  and purge remaining kerosene f rom the headers  to  

portable containers.  

4) Drain each cooling circuit  individually a s  follows: 

a )  Close inlet and outlet valves for  the circuit  to be drained. 

b)  Remove plugs from the circuit  drain connections, o r i n  the case  

of the circui ts  not provided with drain connections, disconnect 

the inlet and outlet lines a s  close a s  possible to the circui t  

blocking valves. 

container and the other side to a compressed air  supply. 

c )  Purge the kerosene f rom the circui t .  

Connect one side of the circui t  to a portable 

d)  Replace drain plugs o r  reconnect piping a s  required.  

5) Drain the top-shield cooling system. 

a )  Connect temporary  lines f rom the drain connections on headers  

752 and 753 to portable containers.  

b )  Connect a compressed-a i r  line to  the vent connection on the 

surge  tank. 

c )  Close V-753B in the inlet line to surge  tank and open V-754 in 
outlet line. 
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d)  Close the inlet valves to the individual cooling circui ts .  

e )  Open drain valve V-752.  

f )  Introduce compressed  air at the surge tank vent connection and 

purge kerosene f rom the surge  tank and inlet header to  the 

portable container. 

g)  Close V-752  and open V-753A.  

h)  P r e s s u r i z e  the surge  tank and inlet header with compressed  

a i r .  

i) Crack open the inlet valve in one of the cooling circui ts  and 

purge the kerosene from the circui t  through the drain connection 

in line 753 to  the portable container. 

j )  Repeat step i) for  each cooling circui t .  

k) Remove the temporary  compressed-air  lines and drain lines 

and cap the connections. 

6) Drain the kerosene, which accumulated during header draining oper  - 
ations, f rom the supply tank. 

D 
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V. HELIUM SYSTEM 

Purpose  of the helium sys tem is to  establish and maintain an iner t  gas 

atmosphere for  all piping, vesse ls ,  and equipment containing sodium. 

V - I  is a l i s t  of p r e s s u r e  control stations and the components they serve .  

Table 

TABLE V - I  

Station 

PC-400 

PC-402 

PC-410 

PC-413 

PC-417 

PC-418 

PC-419 

PC-421 

P C  - 423 

P C  - 425 

PC-427 

PC-432 

PC-433 

PC-434 

PC-436 

PC - 442 

P C  - 445 

PC - 446 

P r e s s u r e  
Ind i c a t  o r 

PI- 40 1 

PI-403 

PI-410 

PI-413 

PI-414 
BPIM 465 

BPIM 465 

PI-420 

PI-422 

PI- 424 

PI-426 

PI- 428 

PI-429 
BPIM 468 

BPIM 468 

PI- 43 5 

PI- 43 7 

PI-441 

PI- 444 

PI- 447 

June 27, 1960 

Normal 
P r e s s u r e  

(psig) 

3 

3 

0- 1 

5- 15 

3 

0.5 

8-12 

8- 12 

3 

0 - 1 ,  

5- 15 

3 

0.15 

10 ' 
I 

10 ' 

0-  1 

0-  1 

10 

1 

Service 

Fuel-element-cask service,  a t  cask  
serv ice  a rea ;  moderator-cask serv ice .  

Cleaning cells;  new fuel storage cel ls ;  
service connection in fuel- s torage-cel l  
a r e a  

Main p r imary  block valves 

Main p r imary  double-wall pipes 

Reactor atmosphere 

Reactor atmosphere 

Reactor shim rods 

Reactor safety rods 

Service Connection at  reac tor  

Auxiliary p r imary  block valves 

Auxiliary p r imary  double-wall pipe 

P r i m a r y  fill-tank atmosphere 

P r i m a r y  fill-tank atmosphere 

P r i m a r y  cold t rap;  flush- and -drain- tank 
dra in  line; sodium line f r o m  p r imary  
cold t rap;  sodium flush line to p r imary  
cold t r ap  

Main p r imary  line a t  main intermediate 
heat exchanger 

Main pr imary-  sodium pump easing 

Auxiliary pr imary-  sodium pump casing 

Auxiliary p r imary  line at  auxiliary 
intermediate heat exchanger 
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TABLE V - I  (Continued) 
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Station 

PC-448 

PC-452 

PC-  454 

PC - 457 

PC-459 

PC-462 

PC - 469 

PC - 473 

PC-475 

PC-489 

PC - 490 

P r e s  su re  
Ind ic  a t  o r 

P I -  449 

PI-453 

PI- 455 

PI-458 

PI -  460 

PI- 463 

PI- 470 

PI- 474 

PI-488 

PI-495 

PI- 496 

A. PURGING 

Normal  
P r e s  su re  

(P sig) 
Se rvic e 

3 Sodium drums;  sodium t ransfer  line a t  
melt  station 

Secondary- sodium f i l l -  tank atmosphere 

Main secondary- sodium pump casing 

atmosphere;  main secondary cold t r ap  

Auxiliary secondary-sodium pump casing 

Auxiliary s e c ond ar y expan s ion - tank 
atmosphere;  auxiliary secondary plug- 
ging-meter piping 

10 Reactor drain line 

3 

0-  1 

3 Main secondary expansion-tank 

0 -  1 

3 

0- 1 Core-tank cavity atmosphere 

30 Sodium- serv ice  t ransfer  tank 

Secondary block valves (at  Edison plant) 

10 Steam generator  

Purging of the helium sys tem may be accomplished a t  the same time the 

heat- t ransfer  c i rcu i t s  and the sodium-service sys tem a r e  being purged. 
purging of the sodium sys tems is accomplished in more  than one step, the 

helium headers  should be purged/i separately.  

by admitting helium a t  high points in the sys tem and venting f r o m  the low points. 

If 

Purging is accomplished in general  
'I 

To purge ent i re  helium system, 
II 

Open all stations in one of the two main branch headers  consecutively 
I 

f r o m  the s t a r t  of the h'eader. 

Open the las t  station in the header not 

Adjust flow to approximately 1.5 scfm 

valve. 

0 

I 

11 

I 

If the individual station has  m o r e  than 

being purged. 

using the PC ups t ream block 

one serv ice  line downstream of 

the PC,  opening of the various spu r s  should be alternated, 
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5) Crack  open the PC bypass valves topurge  momentarily this line at  

each station of the header being purged. 

6) After approximately 20 min of purging, close all  stations with the 

exception of the l a s t  in the header being purged and proceed with 

s teps  1, 2, 3, 4, and 5 above on the header .  

7) After 20 min close all station block valves .  

Completeness of a purge may be determined by sampling of the gas a t  a 

given se rv ice ' s  exhaust sampler .  

gas tes t s  l e s s  than 0.25% oxygen. 

Pu rge  is considered complete when exhaust 

B .  NaK BUBBLER 

The inlet and outlet valves (V-336A) (V-336B) shall  normally be open. The 

bypass valve (V-336C) shall  be kept closed a t  a l l  t imes  except during initial 

purge of the helium and heat t ransfer  sys tems o r  during maintenance. 

valve is included in the outlet line to  prevent r eve r se  gas flow in the event of 

p r e s s u r e  loss on the helium manifold. 

fa i lure  of the check valve, the outlet (V-336B) and inlet valve (V-336A) must  

be closed, in that o rder ,  during any service operation ups t ream of the bubbler 

unit. 

A check 

To prevent r eve r se  flow in the event of 

Gloves, flameproof clothing, and a face shield with safety goggles a r e  

required during filling, draining, o r  any maintenance operation on the bubbler 
uni ts .  

C .  NORMAL OPERATION O F  THE HELIUM SYSTEM 

After the helium p r e s s u r e  control lers  have been se t  for the co r rec t  p r e s s u r e  

(Table V-I), operation of the sys tem is largely automatic.  

1) The helium high-press:ure manifold sys t em alarm shall  be set  to t r i p  

a t  125 psig.  

sys tem shall be manually valved t o  the standby manifold. 

exhausted bottles shal'l be replaced as soon a s  possible and this 

manifold purged and placed in standby serv ice .  

Upon receipt of this alarm in the control room, the 

The 
I 

2) Normal  operating p r e s s u r e  adjustment for  the var ious stations shall  

be a s  shown in Table V- I .  
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3) PC station bypass valves a r e  to be maintained closed a t  all t imes .  

Exceptions a r e  during the purging operation, a period of maintenance 

on the PC valve o r  assembly, o r  when checking relief valve operability. 

4) Changes in the following stations a r e  required under the following 

ope rating conditions : 

a) PC-417 and PC-418. (Reactor Atmosphere) PC-418 is  se t  for  1 /2  

psig, and is to be used normally.  PC-417 is se t  for 3 psig and 

is to be used only when the reactor  a tmosphere p r e s s u r e  i s  to 

be increased above 0 . 5  psig.  

Should the p r e s s u r e  alarm sound (5 psig) an  immediate investi- 

gation shall  be initiated to ascer ta in  the trouble. 

helium-supply sys tem for  operability and the vent relief s y s t e m .  

Close the helium-supply blocking valves (V-292A) (V-292AI) 

Check the 

(V-268A) (V-268AI). 

PC-418 should be always kept in se rv ice  to guard against a 

negative p re s su re  being established in the r eac to r .  

b) PC-432 and PC-433. ( P r i m a r y  Fill Tank Atmosphere) PC-433 

is se t  for  1/2 psig and is to be used normally.  

fo r  3 psig and is to be used only when the p r i m a r y  fill-tank 

atmosphere is to be increased above 0.5 psig.  

PC-432 i s  se t  

Should the p re s su re  alarm sound (5 psig),  an immediate investi- 

gation shall  be initiated to determine the trouble. 

helium supply sys tem and the vent relief sys tem for operability. 

Close the helium supply blocking valves V-268A, V-268A1, 

Check the 

V-292A, V-292AI. 
t I/ 

PC-433 shall  always be kept. in service to guard against a 

negative pressuke being established in the p r i m a r y  f i l l  tank. 

c) PC-452. (Secondary Fill Tank) When filling the secondary f i l l  

tank with sodium the helium supply shall  be cut off by closing 

the block valve downstream f rom PC-452 (V-298B) and the 

normally closed block valve in the vent line (V-299) is manually 
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controlled to maintain a slight positive p r e s s u r e  (2 psig) in the 

tank as the level r i s e s .  Upon initiating the vent block 

valve shall  be closed. 

d)  PC-457. (Main Secondary Expansion Tank and Cold Trap)  

During normal  operation the supply i s  se t  fo r  3 psig, the relief 

valve bypass (V-309C) is closed, the block valve ahead of the 

relief valve (V-309F)  is open, and the gas  supply to the f reeze  

t r ap  (V-310) is colsed. 

1) During main secondary sys tem filling, c lose the helium 

supply valve (V-307A), slightly c rack  open the PC bypass 

valve (V-307C), and open relief valve bypass (V-309C). 

2) During secondary sys tem draining, the block valve to the 

relief valve (V-309F) is closed and the gas  p r e s s u r e  raised 

to force the sodium into the f i l l  tank. 

e) PC-462. (Auxiliary Secondary Expansion Tank) During normal  

operation the supply is set  for  3 psig,  the relief valve bypass 

(V-325C) is closed, the block valve ahead of the relief valve 

(V-325F) is open, and the gas supply to the f reeze  t r a p  (V-339) 

is closed. 

1) Upon auxiliary secondary systen,  filling, close the 

helium supply valve (V-321A), c r ack  open the p r e s s u r e  
control bypass valve (V-321C), and open relief valve 

1 

bypass (V-325C). 

2) During auxiliary secondary sys tem draining the block 
valve to the relief valve (V-325F) i s  closed and the g a s  

p r e s s u r e  raised to force  the sodium into the f i l l  tank. 

f )  PC-475. (Sodium Service Transfer  Tank) This tank is used only 

1 

during the transder of sodium f r o m  the 55-gal d rums  to the 

p r i m a r y  o r  secondary f i l l  tanks.  

g) PC-489 and PCL490. (Steam Generator and Secondary Block 

Valves) During normal  operation these p r e s s u r e  control stations 

a r e  supplying backup helium p r e s s u r e  for  the f reeze  t r aps  on 
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the main secondary sys tem and the s team generator and the 

secondary block valves.  Helium is supplied through station 

PC-490 for purging the s team generator and associated piping 

p r i o r  to filling with sodium. 

During normal  reac tor  operation each high-pressure manifold shall  be 

dhecked once each shift and the p r e s s u r e  recorded on the operations log sheet .  

D .  SAMPLING 

Gas samples  f rom the helium sys tem will be obtained by Health Phys ics .  

Frequency of sampling will depend upon operational conditions. A request  

for  gas samples  will be initiated by Operations and be available to  the Health 

Phys ics  representat ive in sufficient t ime to allow for  the preparation of the 

necessa ry  apparatus .  

The Health Phys ics  group will maintain the necessary  apparatus to take gas 

samples  on an emergency bas is  when so  requested.  

Samples may be requested f r o m  any service connection in the low-pressure 
... 

D 

sys t em.  

Samples will be taken a s  follows: 

1) Connect sample tank to special evacuation apparatus 

2) Evacuate tank to  -20  in .  of Hg as indicated on sample tank gauge. 

Repeat twice. 

3) Disconnect sample tank f r o m  evacuation apparatus a f te r  closing 

sample tank valve. 

4) Place  sample tank in shielded counter.  Take one 3-min count. Record 
I! 

this  count (background) in Health Phys ics  log. 

5) Connect sample tank to sklected sample connection. 

Make loose connection. 

Wear rubber 

gloves and full face mask .  
I 

6) Open selected sample valve. Pu rge  helium gas through loose 

connection for  15 sec .  Tighten connection. 

7) Open sample tank valve. P r e s s u r e  will r i s e .  
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8) Close valve when p res su re  reaches 0 psig 

9) Close selected sample valve.  

10) Remove sample tank. 

11) Repeat s tep 4). 
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VI. NITROGEN AND DEHUMIDIFICATION SYSTEM 

Objective of this procedure i s  to describe the s teps  required to maintain a 

nitrogen atmosphere in the vaults and gal ler ies ,  to f i l l  the liquid-nitrogen supply 

tank, and to s t a r t  up, operate,  and shut down the dehumidification system. 

Purpose of the nitrogen system i s  to establish and maintain an atmosphere 

of nitrogen gas in the following a r e a s :  

Main P r i m a r y  System Gallery , 

Auxiliary P r i m a r y  System Gallery 

P r i m a r y  Fill-Tank Vault 

Sodium- Se m i c e  Vault 

Insulation Cavity 

Kerosene Supply Tank 

The gallery dehumidification system circulates  the atmosphere of the main 

and auxiliary gal ler ies  and sodium- service vault through separate  ducting to 

common supply and re turn  headers  which pass  through a cooling unit. 

temperature  of the atmosphere i s  lowered approximately 5 0 ° F  and thus mois ture  

condensation takes  place. 

The 

Radiation monitors mounted in the re turn  ducts automatically close the key- 

stone valves when the radiation level exceeds 1950 cpm. 

A. VAULT AND GALLERY ATMOSPHERE 
I 1  

During periods of reactor  operation and when sodium is flowing, a continu- 
II 

ous nitrogen purge of the gal ler i  s and vaults w i l l  be maintained. 

flow of nitrogen w i l l  be maintain d to hold the oxygen content below 1’7’0. 

A sufficient 

I 

When the oxygen content in 

p r e s  su re  regulator bypass valv 

until the oxygen content i s  reduced to a value below 1%. 

closed, and the inlet p r e s s u r e  controller w i l l  maintain this level .  

par t icular  gallery o r  vault i s  above 170, the 

This valve w i l l  be kept open w i l l  be opened. 
II 

The valve can then be 
8 ’  

I 

Measuring the gallery oxygen content i s  to be done by using the Beckman 

oxygen analyzer mounted on the DH panel in the high bay o r  using the portable 
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Beckman analyzer .  

the re turn  ducts f rom the gal ler ies  and vault. 

This la t te r  unit uti l izes the sample connections that a r e  in 

B. NORMAL OPERATION O F  NITROGEN AND DEHUMIDIFICATION SYSTEM 

The nitrogen sys tem has  two a l a r m s  in the control room. The one (N2 

storage tank, abnormal p re s su re )  given an a l a r m  when the storage tank p r e s s u r e  

is below 9 psig and also when the p r e s s u r e  is grea te r  than 26 psig. 

ascer ta ined that the abnormal p r e s  sure  a l a r m  is due to low liquid-nitrogen level, 

then a new supply of LN 

When it i s  

i s  required.  2 

1. Filling the Liquid-Nitrogen Tank 

With the a r r i v a l  of a shipment of liquid nitrogen and while the vendor is 

connecting his  supply hose to the liquid-nitrogen s torage tank, take the following 

s teps .  

a)  Close the p r e s s u r e  buildup supply valve (white). 

b) Close the outlet valve (V-351) to the low p r e s s u r e  storage tank. 

c )  Crack  open the vent valve ( red)  and manually check the two relief 

valves for  operation. 

d) Open the f i l l  valve (blue) when the vendor i s  ready to f i l l  the tank. 

When the tank is full (capacity 1000 gal) a s  evidenced by the level indi- 

cator  and the chart  on the tank door, take the following steps:  

a)  Close f i l l  valve (blue) and bleed the f i l l  line to a tmosphere using 

Vendor w i l l  then disconnect the manually operated relief valve.  

his  line and cap the'j f i l l  l ine.  I 

b) Close vent valve ( red) .  

c)  Open outlet valve (V-351) to the low-pressure s torage tank. 

d) Crack open the p r e s s u r e  buildup supply valve (white). 

I' 

I 

After step d) check the ah -ope ra t ed  supply valve as i t  goes through three  
I 

open-close cycles to check operdtion of the indicator and control ler .  

band on this valve should not exceed 5 psig. 

The dead 

The sys tem is now in operation. 
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2.  Operating P r e s s u r e  

Normal operating p r e s s u r e  adjustment for  the space p r e s s u r e  control 

stations is 0.25 psig with the exception of the insulation cavity station, which 

shall  be adjusted for  3 psig.  

P r e s s u r e  control station bypass valves a r e  to be maintained closed at 

a l l  t imes  except during purging operations (section VI-A) and fo r  maintenance 

on the PC station. 

3 .  To Operate the DH System 

a )  Open the keystone valves to the main and auxiliary gal lery and to 
the sodium-service vault by turning the ro ta ry  switches on the DH 

panel in the high bay. 

b) The "auto-off-manual" switch a t  the compressor  should be on 

"auto. I '  This switch, i f  turned to manual, will bypass all the oil  

safety and p r e s s u r e  control switches built into the compressor .  

It will be used for major  maintenance purposes  and should be 

operated on "manual" only by refr igerat ion serv ice  personnel. 

c )  Turn  on a l l  b reake r s  in  the DH sys tem control cabinet a t  the north- 

eas t  corner  of the SRE. 

d) Condensate t r a p  will discharge into collecting drums underneath 
the dehumidification tank. 

4. Oxygen Content 

The oxygen content of the, 'vaults and ga l le r ies  will be measu red  using the 

Beckman oxygen analyzer located on panel QQ in the high bay, and will be r e -  

corded on the log sheet  once eacd shift.  

portable oxygen analyzer  and the1 sample connections provided in the re turn  

ducts f r o m  each gal lery and vault. 

It is also possible to utilize the Beckman 

c. NITROGEN AND DEHUMIDIFICATION SYSTEM SHUTDOWN 
I 

During periods when the nitrjbgen sys tem is to be shut down (for maintenance, 

equipment removal, e tc .  ), take the following s teps  to put liquid nitrogen supply 

on standby: 
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1) Close the p r e s s u r e  buildup supply valve (white). 

2) Close the outlet valve (V-351) to the low-pressure s torage tank. 

3)  Crack open the vent valve ( red) .  

4) Close the f i l l  valve (blue). 

Liquid-nitrogen supply is  now on standby. 

To shut down the DH system two possibilities exist: 

1) To shut down the sys tem fo r  periods l e s s  than a week, stop the supply 

fan by pushing the stop button under breaker  1 in the DH control cabi- 

net. 

should be turned off a t  DH panel. 

should be actuated. 

intermittently to prevent liquid f r o m  collecting in the sys tem.  

If there  i s  a high activity in the galleries,  all keystone valves 

These a r e  the only switches that 

During such a shutdown the compressor  w i l l  cycle 

2) To shut down the sys tem for  an indefinite period: 

a) Close the liquidifreon valve on freon receiver  tank outlet. 

The tank is located a t  the south of the freon condenser and the 

valve i s  a t  the northeast  end of the tank. 

b) After the compressor  shuts off, turn off supply fan. 

c )  Turn off the main t ransformer  switch, breaker  8. 

3 )  To s t a r t  up the system: 

a )  Turn  on the main t ransformer  switch, breaker  8. 

b) Turn on sup y fan, b reaker  1 .  

c )  Open the liq 

d) System should s t a r t .  If any components a r e  not operating, 

I 
i’ 

I 

d-lfreon valve on f reon  receiver  tank outlet. 
1: 
I: 
// 

check that all breakers  in the DH control cabinet a r e  closed. 
Ij 

li 

To enter  !the Gal ler ies  and Vaults 

When the shield blocks a r e  removed for  access  to the gal ler ies ,  the atmos-  
1: phere w i l l  be exchanged for  air using a portable blower. 

gal ler ies ,  the oxygen content w i l l  be checked using an  MSA portable oxygen 

analyzer  . 

Before entry into the 
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VII. V E N T  SYSTEM 

Operation of the vent system consists of routing all radioactive gases  to  the 

decay tanks by means of compressors .  When sampling indicates that  the activity 

of specific vent gases  is sufficiently low, the gases  may be routed direct ly  to  the 

s tack by actuating solenoid valves in the severa l  vent-system headers .  

Gas samples  taken f rom the decay tanks determine whether the gas  can be 

vented to  the stack and at what flowrate. 

visor,  radioactive gases  a r e  then vented to  the  stack at  the r a t e  specified by 

Health Physics .  

system valve positions and to  designate s teps  required to  sample and dispose of 

radioactive gases .  

Upon authorization of the Shift Super- 

The objective of the following procedures  is to  specify vent- 

A. NORMAL OPERATION 

1. Radioactive Services  

a.  Reactor and P r i m a r y  Fill-Tank Atmospheres 

Bypass valves V-497 and V-551 shall  be closed normally except 

during purging of the reac tor  and f i l l  tank atmospheres .  These 

valves may be opened to relieve excessive reac tor  and p r imary  

fill-tank p r e s s u r e s  only with permission of the Shift Supervisor.  

F reeze - t r ap  vent valve V-523 will remain closed except during 
p r imary  cold 4r:p venting operation, 

The sample valve V-497-B immediately upstream of the relief 

valve assembly is normally closed. 

to determine completeness of helium purges on the core  and 

p r imary  f i l l  tank. 

[ / I  
II 

I' 

Samples can be taken here  
I It 

I I' 

I I/ 
b. Helium Vent f rom F r e e z e  T r a p s  for  Piping Adjacent to  the Inter-  

mediate Heat Exchanger 
'I 

'I 1) These valves '(V+140 and V-ZOO) a r e  normally closed. 

2) They a r e  only toii be opened when lines are being filled with 

I '  , I: 

sodium, in accordance with Section 11-B. 
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c. Cleaning Cells 

The three  fuel cleaning cel l  block valves (V-676-1, V-678-2, and 

V-676-3) shall  be closed unless fuel washing operations a r e  in 

progre s s . 
d. Fuel-Handling-Machine Service Connection's 

1) Vent system block valves (V-504-G1 and V-504-G2) a r e  to re-  
main closed unless these service connections a r e  in use.  

2) Valve -to-atmosphere (V-5 18) f rom the coffin-service a r e a  shall 

be closed normally.  

Shift Super vis o r .  

Use of this  valve requi res  approval of the 

e.  Hot -Cell -Vent Service Connections 

Vent-service header-block valve V-520 shall  be closed unless  

header is in use.  

the Shift Supervisor.  

Use of this  header requi res  p r io r  approval of 

2. Normally Nonradioactive Services 

Gases  f rom these serv ices  will be routed to the suction tank except under 

special  conditions where a gas  sample indicates levels  low enough to  be vented 

direct ly  to the stack. 

a. ODeration of Diversion Station 

1) F i l t e r  station b i p a s s  valve V-507B is normally closed. This 

valve may be opened in conjunction with valve V-507A fo r  specific 

purging operations o r  during f i l ter  maintenance, with the approval 
of the Shift Supervisor. (I 

i1 

II 
2) P rope r  operatio:n of radiation indicators  will be checked monthly 

by Health Physics .  

the SRE Group Leader .  

Results of th i s  check will be forwarded to 
i1 

I' 

I1 

I' 

b. Main and Auxiliary P r i m a r y  Pump Vents 
II 

1) The p r e s s u r e  controller bypass valves (V-521C-Main and 

V-522C -Auxiliary) shall  be normally closed except during 

purging . 
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2) The p res su re  control lers  shall  be set  to vent the pump casings 
at 15 psig. 

3) Manual venting i s  accomplished af te r  closing the helium inlet 
valve (V-319 main o r  V-327 auxiliary) by opening the p re s su re  

controller bypass valves (V-521-C and V-522-C) and observing 

the indicated p res su re  on the pump being vented. 

c. Insulation Cavity Vent 

1)- Blocking valve (V-491A) shall  be normally closed. 

2) Sampling valve immediately upstream of blocking valve shall  be 

normally closed. 

d. Core. Tank Cavity Vent 

Blocking valve (V-459A) shall  be normally closed. 

e .  Main and Auxiliary P r i m a r y  Blocking Valves 

1) Vent-system blocking valves (V-471A, V-473A, V-453A, V-559A, 

V-462A, and V-456) a r e  normally closed. Always be su re  that 

these valves a r e  closed a f te r  they have been opened for  a purging 

operation, to keep sodium out of the vent system. 

2) Sample valves immediately upstream of the blocking valves shall  
be normally closed. 

f .  Main and Auxiliary Double - W a l l  Pipes  Vent 

1) Blocking valve ($'-452A, V-469A, and V-467A) shall  be closed 
I 

normally.  I I 

II 

I 

2) Sample valves immediately upstream of blocking valves shall  be 

closed normally,  1, 
I' 

B. SAMPLING AND DISPOSAL OF GAS 
I( 

1. Sampling 1; 
I' 

Vent system gas  samples  a r e  to  be taken, using an evacuated sample 

chamber  with adapter to  connect to  the various sample connections. 

will be taken, once a week, f rom the following locations: 

Samples 
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a) Core tank cavity (V-459D) 

b) Insulation cavity (V-49 1D) 

c )  Auxiliary double -wall pipes (V-452D) 

d) Main double -wall pipes (V-467 and V-469D) 

e )  Decay tanks 

1) Decay tank samples  will be taken as required to  determine the 
gas decay ra tes .  This information will be used to  give a pro-  

jected activity level and a date and ra te  fo r  re lease .  

2) A second sample will be taken just  p r io r  to re lease  to  obtain 
the exact re lease  rate  and activity level. 

All gas  samples  will be taken by the Health Physics Unit, on request of 

the Reactor Operations Unit. See Section V-D fo r  sampling procedure.  

2. Disposal 

As each decay tank is filled to  90 psig, an a l a rm will be sounded in the 

control room. 

and the inlet to the decay tank with the high p res su re  will be closed. 

The inlet valve to an alternate decay tank will then be opened, 

Health Physics  will then take a gas  sample from the tank with the high 

p r e s s u r e  and will notify the Shift Supervisor of the recommended ra te  and date 

of re lease.  The rate  of re lease is controlled by V-537B, the decay-tank outlet 

valve. Gas flow is measured  on la flowmeter located on the decay tank vault. 

A solenoid valve (SV-604)"is se t  to t r i p  and stop the venting, if the stack 
I 

-7 monitor indicates a level  higher than 5 x 10 p c / c c .  

The display panel in the cbntrol room, showing which tank is being filled 

and which is being vented, shal l  always be kept up-to-date. 
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VIII, LIQUID WASTE SYSTEM 

Operation of the lqiuid waste system consists of pumping liquid waste f rom 

the sump tank to the radioactive holdup tanks o r  the 5000-gal waste tanks, 

t rasnferr ing liquid f rom one holdup tank to another, and draining liquid f rom the 

holdup tanks to the 5000-gal waste  tanks.  

The objective of this procedure is to outline the s teps  necessary  to per form 
I 

the above operations.  

A.  F I L L I N G  SUMP TANK 

1) Check sump tank level on liquid-level gauge located on wash-cell 

control board . 

2) Drain sump tank (if necessary)  by following procedure outlined in 

section VIII-B. 

3)  To f i l l  sump tank, 

a)  If wash cel ls  a r e  to be d,r.ained, open 

V-901 for  wash cell  "C" 
V-902 fo r  wash cell  "Bll 

V-903 for  wash cell  "A". 

b) To drain compression water  reservoi r ,  open V989. 

c )  Hot-cell f loor drains  and metallurgical cell  f loor drains  through 
I/ 

V-904 into sump:; tank. 
I 

' 1  
B. DRAINING SUMP TANK , 

I 

The sump tank is drained by; energizing the sump tank pump f rom the wash- 

cell  control panel. 

will shut off the pump automatically. 

while the working level is approximately 120 gal.  

The pump m i y  be stopped manually, o r  a "low level" float 
il 

Capacity of the sump tarik is 150 gal, 

I 

Discharge f rom the sump tank is pumped to one of the two liquid-waste 
I 

storage tanks. Each tank has a capacity of 5000 gal.  
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To route liquid waste to the waste s torage tanks: 

1)  Check the level in the liquid-waste s torage tank selected to determine 

whether the tank has  sufficient capacity to handle the waste.  

2)  Close the holdup tank vault header drain line valve V-909. 

the valves leading to the holdup tanks, V-907, V-949, and V-911. 

Also close 

3)  Open the liquid-waste s torage line valve V-947. 

4) Open the valve to the respective waste s torage tank, V-910 f o r  tank 

"Bll o r  V-909B for  tank "A, I '  and close the other valve. 

5) Energize the sump pump. 

If sample analysis indicates long-lived f i ss ion  products with an  activity level 
of 10 - 2  p c / c m  3 o r  greater,prohibit ing disposal to the liquid-waste s torage tanks, 

the waste can be routed to the holdup tanks.  

capacity each, divided into two groups, A and B. 
There a r e  10 holdup tanks, 80-gal 

To route liquid waste to the holdup tanks, 

1) Open the main  header valve f rom the sump tank pump to the respec-  

tive group of holdup tanks: V-949 f o r  group B o r  V-907 f o r  group A. 

Check V-908 and V-908A closed. 

2) Check drain valves V-911 and V-947 closed. 

3) Check that the vent header pressure-rel ief  bypass valve is open for  

the portion of the vaulk containing the receiving vessels :  V-538 for  

group A; V-539 fo r  grLup B. 
1; 

4) Check the drain line and sample line valves of the par t icular  holdup 

tank(s) closed. 
1, 

5) Open the inlet valve t o  the first tank making s u r e  the inlet valves to 

the other  tanks a r e  closed. 

6)  S t a r t  and control sum; tank pump f rom the holdup tank station control 

board.  I 

I 

7) When the holdup tank contains approximately 60 gal, a reading of 

3 f t  6 in. on level gauge, stop the pump, close the inlet valve to the 

tank, and open the inlet valve to the next tank. 
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8) After the second tank is filled to approximately 60 gal, 

sump tank will be empty. 

- 2  3 
p c / c m  , After activity in the holdup tanks has decayed to l e s s  than 10 

the liquid waste can be drained to the storage tanks by opening the drain valve 

f rom the individual tank and V-909A leading to the storage tanks. 

C. HOLDUP TANK TRANSFER 

The 10 holdup tanks a r e  divided into groups A and B separated by a center 

shielding wall. Should a line, valve, o r  vesse l  require  servicing, the waste in  

the section in question may be t ransfer red  to the other, thus allowing better 

accessibil i ty.  

and provisions a r e  installed f o r  flushing the vesse l  and l ines .  

visor  must  authorize proceeding with holdup tank t ransfer .  

Transfer  is  accomplished by pressurizing the vesse l  to  be emptied, 

The Shift Super- 

D. INTERVAULT TRANSFER 

1) Attach the nitrogen supply cylinder to the vent manifold serving the 

holdup tank to be t ransfer red .  

2) Open the three-way valve in the vent manifold to position number two, 

which opens the manifold to the nitrogen bottle (V-961K o r  V-962K). 

3)  Close the vent manifold pressure-rel ief  bypass valve (V-96lC o r  V-962C). 

4) Open the following valves: 
I 

a )  Drain valve of tank to be emptied. 

b) Fill valve of receiving tank. 

c )  Valve connecting the drain line to the fill-line manifold to be used. 
/ I  

I 

5) Check that the following valves are  cloged: 

a)  All holdup tank sample valves.  

b) Al l  drain valves edcept 41-4 above. 

c )  Vault sump drain Ja lves .  

d) All f i l l  valves except 4)-b) above. 

l 

/I 
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6 )  Slowly open the nitrogen supply valve at the cylinder and p res su r i ze  

the manifold. 

shown by a sudden decrease  in vent manifold p r e s s u r e .  

Do not exceed 25 psig. Completion of t ransfer  will be 

7) Close the nitrogen supply valve. 

8) Close the drain valve on the tank emptied, the valve connecting f i l l -  

and-drain headers,  and the f i l l  valve to the receiving vesse l .  

9 )  Open the three-way valve on the pressur ized  manifold to the normal  
position (one), thus connecting the vent manifold to the sump tank. 

10) Open the vent manifold pressure- re l ie f  bypass valve. 

11) If a f lush of the emptied vesse l  is required,  water  may be added f rom 

the water-fi l l  connection on the f i l l  manifold and either drained 

directly to the s torage tanks o r  t r ans fe r r ed  to the other  section a s  

above. 
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IX. FUEL HANDLING MACHINE 

A. PREPARATION 

The objective of the following procedure is to ensure that the fuel handling 

machine i s  in proper  operating condition p r io r  to initiating a fuel t ransfer ,  and 

that other  necessary  s teps  have been taken to enable fuel to be t r ans fe r r ed  in  a 

safe, efficient manner .  

1) Calibrate the Baldwin-Lima-Hamilton load cel ls  for  both grapples.  

This need not be done for  each t ransfer ,  but should be done before 

every  reac tor  shutdown which involves unloading fuel f rom the reac tor .  

The procedure follows: 

a )  Attach lift ring in the special  load testing weight located in a 
storage cell .  This tes t  weight weighs 1095 lb .  

b) Install index ring. Index fuel handling machine by moving ma- 

chine over index ring and regis ter ing by eye to within 1 / 4  in. 

Use special  m i r r o r  to accomplish this.  

c )  Turn off crane power. 

d) Lower bellows by activating valve on console. Fuel  handling 

handling machine, if properly indexed, w i l l  not shift. 

Lower the outer  shield. 

e )  Lower grapple 1 to within 12 in.  of full down position a s  indi- 

cated on Veede counter located on console. (Ful l  down position 

is indicated when Veeder counter reads  zero .  ) 

f )  Adjust zero set  bn P T L  (Pressure-Torque-Load)  amplifier as 

follows: Amplifiers a r e  located on front of console. 
I J  

amplifier.; 

1) Turn on t i e  power switch located in the front of the P T L  
I /  

Allow 2 min for w a r m  up. 
I ,  

2) Set the :amplifier se lec tor  switch a t  "operate.  With no 

live load o r  p r e s s u r e  on ei ther  the load cel l  o r  the p re s -  

su re  cell, adjust  alternately the '!zero" and "Phase" 
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controls on the amplifier f ront  panel until the minimum 

possible reading is obtained on the m e t e r .  

3) If the me te r  reading now differs significantly f r o m  zero,  
adjust the set-screw on the face of the m e t e r  until i t s  

pointer is exactly a t  zero.  

g) Lower grapple 1 into position to pick up t e s t  weight. Negative 

load light w i l l  come on when grapple r e s t s  against  lift r ing.  

h) Actuate grapple f ingers  by pressing "grapple re lease"  on con- 

sole .  Negative load light should go out. 

i )  Actuate "grapple down" switch for  grapple 1 while simultane- 

When negative load light comes on, ously performing s tep h). 

re lease  "grapple re lease"  actuating button. 

tached to tes t  weight. 

Grapple is now a t -  

j ) Raise grapple 1 1 2  in. 

k)  Adjust the P T L  front panel calibration control until the load cell  

me te r  reading i s  1095 (equal to the tes t  weight). 

1 )  Turn  the amplifier selector  switch to the "check" position. 

just  the screwdr iver  control on the amplifier chass i s  (next to 

the vacuum tube) until the m e t e r  reading is at the long r e d  l ine.  

Ad- 

m) Return the selector switch to "operate." 

been calibrated. 

The system has now 

n) Before each fuel t ransfer ,  check the sys tem as follows: 

1) Turn  the I ' selector switch to "cal ibrate .  I '  

2) If the meker pointer does not come to the long r e d  line, 
I 

adjust the calibration control on the front of the amplifier 

until i t  does. 

3) Return t$e selector  switch to "operate.  

0) Lower grapple 1 until negative load light comes on. 
I' 

p) P r e s s  "grapple re lease ' '  button. 
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q) Raise grapple 1 to upper limit. 

r )  Rotate fuel handling machine inner mechanism to place grapple 2 
in lifting position. 

s )  Repeat s teps  e )  through g) for  grapple 2 .  

a r e  now calibrated.  

Both grapple load cel ls  

2 )  Check the vent system for  proper  operation, on panel GG. 

a) Check vent sys tem p r e s s u r e  on gauge. P r e s s u r e  should be be- 

tween -3 and -5 in. of mercu ry  as  read  on the gauge. 

b) Check that p r e s s u r e  in decay tank in use is l e s s  than 70 psig by 
reading decay tank p r e s s u r e  gauge on panel HH. 

3)  F r o m  panel GG open SV-607 to "tank" position. 

fuel handling machine to be evacuated and purged. 

This will permi t  the 

4) Check that high bay exhaust and supply fans a r e  on. 

5) Check that high bay,doors are closed. 

6) Check that two MSA air breathing units a r e  in  operating condition and 

available on the fuel handling machine console. 

7) Lay a path of plastic sheeting for  the fuel handling machine to follow. 

8) Lower sodium flow through reac tor  to 200 gpm. 

9) Check that reac tor  p r e s s u r e  i s  3 psig.  

The fuel handling machine is now ready for  operation. 

B. OPERATION 

The object of this procedure is to outline the s teps  necessary  to utilize the 

fuel handling machine to remove;a  fuel element f rom the reac tor  and replace i t  

with a shield plug. 

t ransfers ,  such as exchanging fu:el elements,  exchanging shield plugs, e tc . ,  is 

similar . 

Operation of:rthe fuel handling machine to per form other 

Authorization to per form any element t ransfer  is  by means of an  ETR - 
(Element Transfer  Request) form.  

by the Operations Supervisor in the space marked  "approved by. I '  

In o r d e r  to be valid, the fo rm must  be signed 
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As each element i s  moved with the fuel handling machine, the spaces  on 

the ETR f o r m  (see Appendix I) w i l l  be filled out by the Shift Supervisor.  

same time, each element t ransfer  is to be accompanied by movement of the tag 

corresponding to the element on the "Element Inventory Board. I '  

At the 

The Shift Supervisor is to check each element t ransfer  against the ETR f o r m .  

In case  of any question regarding the cor rec tness  o r  appropriateness  of the ele- 

ment t ransfer ,  the Shift Supervisor has  the authority to  stop such t r ans fe r  immedi- 

ately, pending review by the Operations Supervisor and /o r  higher authority. 

To remove a fuel element f rom the reactor  and replace it with a plug: 

1) By sighting through periscope window, check that both grapples a r e  

empty. Both upper l imit  lights 

w i l l  come on. 

2)  Using "Auxiliary Chamber Hoist, ' I  pump down storage cell  containing 

shield plug to 27 in. vacuum. Refill the s torage cel l  with helium to a 

p r e s s u r e  of 3 psig. 

Raise both grapples to upper l imit .  

3) Close vacuum valve on fuel handling machine. Note: To close this 

valve, tu rn  handle counterclockwise. There a r e  - no interlocks con- 

netted to the vacuum valve. 

c ised when manipulating the valve. 

Hence, extreme caution should be exer -  

4) Using special  hose, connect discharge of fuel handling machine 

vacuum pump to vent valve located adjacent to fuel s torage cells.  

Valve has  a blue handle. Open vent valve. 

5) Open valve on suction side of vacuum pump and pump ent i re  inter ior  

of fuel handling machine down to 27 in. Hg vacuum. 

6) Close vacuum pump valve and open helium valve. P r e s s u r i z e  fuel 

handling machine to 3 psig helium. 

7 )  Install index ring in s torage cell  containing shield plug. 

Check element number and s torage cell  number against ETR fo rm.  

I 
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Index fuel handling machine over storage cell  as  follows: 

a )  Using m i r r o r s ,  sight under fuel handling machine. 

b) Move machine north-south and east-west  until bellows i s  cen- 
te red  over index ring within 1 / 4  in. in any direction. 

c )  Lower bellows by moving pneumatic valve on console to the left.  

"Gas seal down" light w i l l  come on. 

d) If fuel handling machine does not shift when bellows 
is lowered, indexing is proper .  

Turn off crane power main breaker .  

support beam on south side of high bay. 

machine f rom moving inadvertently while it i s  indexed. 

Breaker  i s  located on high bay 

This w i l l  prevent fuel handling 

Push  index ring plunger in to lock plug into place. 

By opening valve on suction side of vacuum pump, pump down gas sea l  

to 25 in Hg vacuum. Fill with helium to 3 psig. Repeat. 

Note: 

leakage i s  indicated. 

Gas sea l  should pump down in about 30 sec.  

To locate source of leakage: 

If it  does not, 

a )  Check fuel handling machine body p r e s s u r e  while pumping on 
gas seal .  If it  drops,  the vacuum valve is leaking. 

b) Check height of fuel handling machine above floor. 

3-1/2 in. 

ring with sufficient p r e s s u r e  to make a good seal .  

fuel handling ma'chine to co r rec t  height. 

It should be 

If machine is too high, bellows w i l l  not contact index 
I 

Reposition 

Open vacuum valve. I 

Pul l  index ring plunger out to re lease  plug hold-down device. 

Lower the outer shield. 

Lower grapple and pick up the shield plug. 

in section IX-A-1, stebs g), h), and i). 

I 

i' 

Ij 
Follow sequence described 

Raise grapple to upper l imit .  Verify that plug i s  actually attached to 

the grapple by noting the load cell  weight indication (100 to 400 lb  de- 

pending on the type of element).  

June 27, 1960 IX-5 
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17) Observe ascent  of plug in guide tube by sighting through periscope 
window. 

18) When grapple reaches  upper l imit ,  guide tube w i l l  r a i s e  up about 

1 / 2  in. above the drip pan inside the fuel handling machine. 

indication w i l l  r i s e  to about 500 to 800 lb .  

matically and "grapple up" light w i l l  come on. 

Load cell  

Grapple w i l l  stop auto- 

19) Verify that both guide tubes a r e  in fact  1 / 2  in. above dr ip  pan by sight- 

ing through periscope window. 

20)  Close vacuum .valve. 

21) Rotate fuel handling machine inner mechanism 90" until empty grapple 

is in lifting position. 

complete.  

Lights on the console indicate that rotation is 

22)  Raise outer shield. Monitor with gamma survey m e t e r .  

23) Vent lower cavity (through vacuum pump) to atmospheric p r e s s u r e .  

24) Raise bellows. Monitor gas  with AM-3 a i r  monitor. 

25) Sight under fuel handling machine to make su re  that bellows i s  up and 
that there  a r e  no obstructions to fuel handling machine movement.  

2 6 )  Close main crane breaker .  

27) Install lifting ring in fuel element to be replaced. 

clips from shield plug: 

Remove holddown 

28) Install index ring in core  channel f rom which the fuel element i s  to be 

removed. 

ETR fo rm.  

Check elerxient number and core  channel number against  

29) Index fuel handling ma'chine over  core  channel as  outlined in step 8).  

30) Turn  off crane power main breaker .  

;I 

31) Push  index ring plunger in to lock fuel element shield plug in place.  

32)  Pump down gas sea l  (lower cavity) to 25  in. Hg vacuum and f i l l  with 

helium to a p r e s s u r e  of 3 psig.  

check in case  of sea l  leakage. 

II 

Repeat. See step 11) for  i t ems  to 
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33) 

3 4) 

35) 

36) 

37) 

38) 

3 9 )  

June 27, 

Open vacuum valve. 

Pul l  index ring plunger out to re lease  plug holddown device. 

Lower empty grapple.  

outlined in IX-A-1 steps g) ,  h),  and i). 

Raise grapple (and fuel element) to upper l imit .  

reading is about 350 lb. 

necessa ry  to exceed 3501b, however, in o r d e r  to overcome the friction 

of the quad-rings on the shield plug. 

Attach grapple to fuel element shield plug as 

Check that load cell  

Do not exceed a pull of 600 lb .  It may be 

Observe ascent of fuel element through periscope window. Note any 

unusual conditions in the Operations Log and on the ETR f o r m  in the 

" remarks"  column. 

While the fuel element is  being raised, monitor exter ior  of fuel 

handling machine thoroughly for  gamma radiation. 

Verify that both guide tubes a r e  in fact  1 /2  in. above dr ip  fan by sight- 

ing through periscope window. 

Rotate fuel handling machine inner  mechanism 90" until grapple with 

shield plug on it is in  position to be lowered. 

Lower shield plug. Observe descent through periscope. Note in par -  

t icular  that quad-rings a r e  installed on plug. 

When plug has  been fully lowered ( a s  indicated by a counter reading of 

zero  and appearance of :a  negative load light) release grapple by p r e s s -  

ing "grapple release" button. 

Raise grapple to upper limit. 

grapple to insure that the plug has been released.  

Verify that both guide tubes a r e  in  fact  1 / 2  in. above dr ip  pan by sight- 

ing through periscope window. 

Close vacuum valve.  

Raise outer shield. 

Check load indication when raising the 

I 

Monitor radiation level with gamma survey m e t e r .  

Push  index ring plunger in to lock shield in  place.  
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Pump down gas seal  (lower cavity) to 25  in.  Hg vacuum and f i l l  with 

helium to a p r e s s u r e  of 3 psig. Repeat, but adjust final p r e s s u r e  to 

a tmospheric .  

Raise bellows. 

Sight under fuel handling machine to be s u r e  that there  is ver t ical  and 

l a t e ra l  clearance for  moveml at. 

Close crane power main breaker .  

See step 11) for  i t ems  to check in case  of sea l  leakage. 

Monitor gas  with AM-3 air monitor.  

Move fuel handling machine away f r o m  loading face.  

Monitor shield plug which has  just  been installed for  beta and gamma 

radiation. 

Remove index ring. 

Install holddown clips on plug. 

The operation of replacing a fuel element with a shield plug is now complete. 

C .  ELEMENT HANDLING 

The purpose of the following is  to give general  and specific instructions to 

permi t  the above procedure to be applied to the var ious types of elements in use 

a t  the SRE. 

June 27, 

When installing o r  removing a n  element of any type which extends be- 
low 180 in . ,  the main p,rimary-sodium flow shall be decreased  to 

200 gpm. This w i l l  prevent possible deflection of the element as i t  

en t e r s  the coolant channel. 

When installing o r  removing any element which extends below 180 in. ,  

the reac tor  w i l l  be fille? with sodium to at leas t  the 130 in. level. 

When installing corner-(channel dummy elements,  allow the element to 

soak" in the upper s 

the dummy into the c 

When installing fuel elements,  center  channel dummies, hea te rs ,  and 

thimbles, allow the element to soak in the upper sodium pool fo r  5 min 

before lowering the tip of the element into the coolant channel. 

m pool for  15 min before lowering the tip of I 1  
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5) The following table l i s t s  the overall  lengths of SRE core  elements! 

El e m  en t T VD e 

a) Fuel  

b) Center-channel dummy 

c) Corner-channel dummy 

d) Control- rod thimble 

e )  Core hea ter  (long) 

f ) Pool heater  (short)  

g)  Level coil 

h)  Source assembly 

i )  Sodium Temperature  
Measuring Element 

Length ( in . )  

285- 1 / 2  

301-1/4 

297- 11 / 16 
279-25/32 

283 

175 

175-1/2 

28 1 

281 

6)  Electr ical  interlocks protect the fuel handling machine.  The following 

chart  shows what interlocks must  be satisfied to pe r fo rm a given 

operation. 
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Interlocks to Satisfy

-
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4
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-
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0
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0-
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s”NQ)“as-
6
-
-
-
X
-

-

-
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-

-

-

X
-

-

-d

i
k

;
0
-

-

-

-

-

0-

-
X
-

-

-

Operation

XBridge Crane Travel

Bellows ODeration
-

XShield  Up

shield  Down

Valve Operation

XGrapple 1 Up

Grapple 1 Down
-

-
X X

-

Grapple 2 Up

Grapple 2 Down.II X
--

XRotation

H Indicates interloc’k  bypass; operation requires
Shift Supervisor Approval

Ll

:
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X. BUILDING VENTILATION SYSTEMS 

A. GENERAL 

The ventilation sys tems fo r  the SRE building fundamentally may be con- 

s idered as three  different functional zones. 

(b) potentially contaminated, and (c) noncontaminated. Static p re s su re  is main- 

tained lower in the contaminated than in the noncontaminated zones to  a s s u r e  air 

flow into zones where particulate o r  gaseous activity may exist, thus deterr ing 

These zones a r e  (a )  contaminated, 

the spread  of contamination. Also, all intrazone openings such as ductwork o r  

louvers,  a r e  provided with means of positive isolation, in the event of emergency 

conditions requiring zonal isolation. Venting of process  vesse ls  o r  enclosures  

is not discussed herein; see Section VII, Vent System. 

Table I shows the s ta t ic  p r e s s u r e  maintained in the three  zones. 

TABLE I 

Zone Static P r e s  su re  I Inches of Water Area  

Contaminated 

Potentially 
c ontam inate d 

Noncontaminate d 

Metallurgic a1 hot c e 11 

P r i m a r y  hot cell  

Reactor Bay 
Hot-cell service a r e a  

Hot-cell work a r e a  

Adm indst ration a r e  a 
Controll and instrument room 

Ele ct  r ical  equipment room s 

Rest rdbms 

I 
// 

jJ 

(I 

Storage! I battery room 

I! 

-0.5 

-0.5 

-0.12 

+0,25 

to .25 

t0 .25 

to .25 

to .25 

t o  .25 

-0.12 
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B. NORMAL AND EMERGENCY OPERATION 

Normal  and emergency operating pract ices  and procedures  concerning build- 

ing ventilation a r e  as follows: 

1. General 

a) All supply and exhaust fans  should be operating at all t imes.  

u r e  of any unit shall  be reported to  the Shift Supervisor immediately. 

Fa i l -  

b) Should unit failure change the fundamental air-flow pat tern of non- 
contaminated-zone air flowing into a contaminated o r  potentially 

contaminated zone, the a r e a s  in question shall  be isolated by the 

closing and tagging of appropriate dampers  and/or  doorways. - 

c )  Operability of all ventilating equipment shall  be checked once each 

week, and the required information recorded in the Weekly Oper- 

ations Check-Off Sheet. 

d) Once each month pressure-drop  data shall  be taken a c r o s s  all supply 
and exhaust f i l ters .  

l is ted values, f i l ter  replacement is required.  

\ 

When the p re  s su re  drop approaches the below- 

Bay Area Supply No. 1 - - - - - - - - - - - - 2 in. water  

Bay Area Supply No. 2 - - - - - - - - - - - - 2 in. water. 

Multizone Supply - - - - - - - - - - - - - - - - 3 in ,  watero 

e) Locked dampers  controlling overall building ventilation balancing 

shall  not be r e se t  dithout permission of the Shift Supervisor.  

f )  Permiss ion  shall first be obtained from the Shift Supervisor before 

any operational changes are made in any ventilation system com- 

ponent. 

2 .  Hot-Cell Areas  

a) The air- lock doors  between the hot-cell-work and-service a r e a s  

shall  not be opened 'simultaneously. 
, 

b) '  Should the hot-cell service a r e a  become contaminated, close the 

supply air damper  in the duct located in the air-lock a r e a  and de- 

energize the exhaust blower. 

of outage. 

Tag damper  and blower as to  reason 
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c)  The door leading to  the hot-cell work a r e a  f rom the bay a r e a  shall  
be maintained closed at all t imes.  

d) Should the hot-cell work a r e a  become contaminated, close the supply 

air damper  in the duct located in the bay a r e a  and de-energize the 

serv ice-area  exhaust blower. 

3 .  Reactor Bay Areas  

a )  A l l  doorways entering into the bay a r e a  f rom outside o r  f rom equip- 
ment o r  personnel a r e a s  shall  be kept closed except momentarily 

when being used for access. 

b) Shift Supervisor shall be notified p r io r  to the opening of the 

vehicle access  doorway if :  

1) Airborne contamination is present  in the bay a r e a .  

2) Bay-area supply and exhaust sys tems a r e  not 100% operative. 

c) Bay-area supply fans 1 and 2 are electr ical ly  interlocked with ex-  
haust fans 1 and 2, respectively. 

until and unless  i t s  associated exhaust fan is operating. 

fans normally shall be kept in operation; any operational changes 

in this  regard  shall  be approved by the Operations Supervisor.  

Each supply fan will not operate 

These 

d) Should the bay a r e a  ventilation equipment not be 100% operative, 
all work producing, airborne contamination shall proceed o r  be 

initiated only by approval of Shift Supervisor.  

4. Personnel  Areas  

a) If a i rborne contam$nation is present  in the bay area ,  exhaust louvers  

leading to  the bay area shall  be closed. 

b) All supply and exhaust fans serving the r e s t  rooms and the e lec t r i -  
I 

cal equipment rooms shal l  be kept in operation at all t imes .  

deviation f rom this! must  be authorized by the Shift Supervisor.  
Any 1 

5. Storage Battery House 

a) Circulation is provided by an exhaust fan mounted on the roof and 

outside air being drawn in through a screened, louvered, opening 
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in the south wall. This exhaust fan shall  be kept in operation at all 

t imes  in o rde r  to  a s s u r e  a constant purge of the hydrogen envolved 

f rom the ba t te r ies ,  

PROCEDURE DURING POWER OUTAGE 

1 .  Normal power source fai lure  to the building will shut down 

equipment. Upon power failure:  

11 ventilation 

a) Close the damper  in the supply air duct t o  the hot-cell work a rea ,  

b) Close all building entrance doorways, 

c )  Close all louvers  between the bay and personnel a r e a s ,  

d) All work of such a nature that a i rborne contamination could resu l t  

shall  be curtailed until ventilation equipment is again operative. 

2. When power is restored:  

a)  Re start all ventilation equipment, 

b) Check that hot cel l  exhaust fans a r e  operating, 

c) Open the damper  in the supply air duct t o  the hot-cell  work a r e a ,  

and 

d) Open all louvers  between the bay and personnel a r e a s .  

June 27, 1960 
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XI. WASH CELLS 

The objective of the following procedure is to  outline the s teps  required to  

wash fuel and other SRE core  elements in a manner  which effectively prevents 

any possibility of p re s su re  surges  which might damage the core  element. 

This  procedure covers  the complete washing cycle beginning with system 

preparat ions followed by positioning of the core  component in the cell, cleansing 

with steam, rinsing with water,  and the eventual vacuum drying of the component 

and its removal. 

Oxidizer Unit 1. 

procedure.  

Operation of the wash cel ls  will be described for  Cell  A and 

The Shift Supervisor must  approve initiation of the following 

A. PREPARATION 

Check t o  see  that the valves under l), 2), and 3) below are closed. 

1) Wash Cells 

a) Wash Cell  A 

Vent V-676 

Steam V-979A 

H2° v-945 

Drain V-903 
Helium re turn  V-981 

b) W a s h  Cell B I 

Vent ' V-679 1 

Steam V-979B 
I 

, 
1 

H2° :' V-965 

Drain ;I V-902 

Helium re turn :  V-980 
!' c)  Wash Cell  C 

Vent 

Steam 

H2° 
Drain 

Helium re turn  
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2 )  Steam Generator 

Make -up water inlet 

Blow down 

Steam outlet 

Helium inlets 

Make-up H20 

3) Baffle Box 

W a t e r  f lush 

Water drain 

Baffle box and 
oxidizer bypass 

V-977A 

V-978 

v-979 
V-416, V-417, and V-418 

V-977B 

V-984 

V-985 

V-986. 

4) Turn  off all switches on wash-cell panel. Turn  on switches ER-B-17, 

ER-B-19, and ER-NCP-19. Turn on upper and lower zone wash-cell 

heaters .  Set the wash-cell temperature  control lers  (TC-3 and TC-4) 

to maintain an average cell tempera ture  of 275°F. 

Turn  on oxidizer 1 switch and se t  TC-1 fo r  600°F.  

t u r e s  will overshoot and may r each  750°F. 

show a spread  of approximately 100°F. 

Turn on the radiation detector switch. 

Turn  on the hydrogen analyzer  switch. 

Turn  on the interlock and level-alarm switch. 

Oxidizer tempera-  

Points 1 through 4 will 

5) Purge  steam generator  by opening V-978 (s team generator  brain)  and 

V-416 (helium inlet) .  Close V-978 and V-416 af ter  1-min purge. 

6) Observe the s team -generator -current  indicator while turning on the 

s team-generator  heater: switches.  

ce l l  panel, and one is located at the s team generator .  

be no water in the s team generator .  

cur ren t  indication because the steam generator  low-level switch is not 

satisfied.  If a cur ren t  is indicated, tu rn  off the hea ter  and investigate 

the cause.  If no cur ren t  is indicated, open valves V-976 and V-977A 

and pump water  into the s team generator  with the hand pump. 

One switch is located at the wash- 

There  should 
1/ 

Therefore ,  there  should be no 
L 

Observe 
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the increasing water level in the sight g lass  and note the level  at which 

the low switch is actuated (heater  cur ren t ) .  

switches. 

vent valve at the top of the generator  t o  prevent p r e s s u r e  buildup. 

to  7-lb mark  and close V-977A and V-976 and generator  vent. 

Turn  off the heater  

Continue to  f i l l  the s team generator  while opening the sma l l  

Fill 

7) All of the valves which directly serve  the s team generator  are t o  be 

closed. Turn  on the steam-generator switches. Observe the p re s su re  

gauge at the top of the generator  and observe the heater  cur ren t  indi- 

cator  on the wash-cell  panel. 

About 20-min is required to bring the s team p r e s s u r e  to the cut- 

off point (40 to  41 psig) at which t ime the high p r e s s u r e  switch will 

open the heater  circuit .  

s team p r e s s u r e  by cycling the power to  the immers ion  heater  in the 

s team gene ra tor .  

8) Bring water  level  in tank T 3  to marked operating level by observing 
LG-1 on wash-cell panel and operating valve V-976 and V-977B 

(compressor-water- tank water  supply valves) and make-up water  

hand pump. 

The p res su re  switch will maintain adequate 

Close V-976 and V-977B. 

B. PURGING 

The vent system and wash cel l  will be purged to receive the core  component 
to  be cleaned in the following manner: 

1) A dummy plug (no component attached) shall  be inser ted  in the opening 

in the top of the wash cell. 
I 

~ 

to admit purge gas  to  bottom of the wash' cell. 

2) Open V-417 (helium inlet) and V-979A (s team and helium inlet  Cell A), 

3) Open V-903 (Cell  A dqain valve) t o  drain, any water that may be in the 

cel l ,  

empty. Close V-903 and V-979A. 

Alarm light LAlOn panel MM will indicate when the cel l  is 

4) Open V-676 (Cell A vent), V-680B (baffle box inlet), V-682 (oxidizer 

No, 1 inlet), V-685 (oxidizer No. 1 outlet), and V-989 (Vent system 

inlet) .  
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5) Open V-730 and V-729, and establ ish a kerosene coolant flow between 

6 and 8 gpm. (See FI-3, south wash-cell  t rench) ,  

6) Operate switches on wash-cell  panel to  turn  on-P1 (Vacuum pump) and 

(FI-1 and FI-2, wash-cell  panel, indi- P 2  (vent system water pump), 

ca tes  proper  water  flow to Pl and T2).  

l ights and indicate only flow o r  no flow. 

and need no adjustment. 

7)  With V-993B (vacuum control valve) and V-690A (helium re turn)  closed, 
pump will evacuate cel l  t o  about 24-in. Hg vacuum (PI-1 wash-cell  

panel o r  PI-A Cell A). 

These flow indicators are 

The flowrates have been set  

8) Close V-680B (baffle-box inlet) and open V-979A allowing cel l  to  f i l l  
with helium t o  between 1 and 3 psig. 

supply valve). 

Close V-979A (helium and s team 

9) Open V-680B and evacuate the ce l l  again. 
a total  of th ree  purges has  been accomplished. 

Repeat s teps  8 and 9 until 

10) Open V-993B (vacuum control) and V-690A (helium re turn) .  PI-1 on 

wash-cell  panel will read 10-in. Hg vacuum. 

11) Close V-989 (vent system inlet). Note p r e s s u r e  on T-3  (PI-3); it may 

begin to  r i s e .  If so, c rack  V-989 occasionally to  relieve this  p r e s s u r e ,  

12) Close V-689B (baffle box inlet), V-682 (oxidizer No. 1 inlet), and 
V-676 (cell A vent). 

r a i se  cel l  p re s su re  to  match cask  p r e s s u r e .  Close V-979A. With all 

Oben V-979A (Cell  A helium and s team),  and 

interlocks satisfied, I the I' locking device can be removed to  permi t  the 
1 

fuel cask  to  move overl'the cell. 
I, 

13) The fuel-handling macfiine is  now to be used to  replace the shield plug 

with an element t o  be d a s h e d  (pe r  ETR) and moved away f rom the cel l ,  

14) Place the locking devicb on the cel l  (note that both solenoid-operated 

re ta iner  bolts have snapped into place).  I' 
II 
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The component can now be cleaned by the following sequence of operations: n 1) The wash cell  and oxidizer in use must be up to operating tempera ture .  

a) Wash-cell temperature ,  between 275 and 325°F B 
b) Oxidizer temperature ,  between 580 and 750 O F .  

The steam generator  p re s su re  must be between 40 and 42 psig. 

2) With 1) above satisfied open the following valves: 

V-676 (cell  "A" vent) 

D 
V-680B ' 

V-682 

V-685 
i, 

(baffle box inlet) 

(oxidizer No. 1 inlet) 

(oxidizer No. 1 outlet) 

V-690A (recirculation gas  re turn)  

V-981 (recirculation gas re turn to cel l  A).  

The vacuum pump and compressor  a r e  st i l l  energized. Therefore ,  an 

internal helium flow is established. 

3) Close V-417 (helium inlet) if open. 

4) Admit s team to the cell  by opening V-979A (Cell A helium and s team 
inlet), and V-979 (s team-generator  outlet). The cel l  p re s su re  before 

s team admission is about 8 to  10 in. Hg vacuum. 

change when s team is admitted and may go slightly positive. 

D 
Li 

This  pressure will 
/I 

I' 

5) Continue admitting s teaA to the cell  until the water  level a s  indicated 

by the s team-generator  sightglass has  dropped an equivalent height of 

4 lb. 

V-979 (s team generator  outlet) and V-979A (cell  A steam and helium 

inlet). 

(sight glass  is calibrated in lb.) Then open switch SG-1 and close 

Ii 
Oxidizer lower tempera tures  (1 and 2 on TR) wil l  drop consider-  

I 

ably due to being cooled by steam and recirculating gas. 

points ( 3  and 4) should sday up in temperature .  

The upper two 
1 :  

1 
/I 

6) If no further componentsl'are planned for  washing turn the power off the 

oxidizer in use. 
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D. RINSING 

The component will be water-r insed as follows: 

1) Fill the 50-gal water  tank (located in the North-East corner  of the cask 
storage a r e a )  with the required amount of water as determined by the 

type of component being washed. 

to  the metering tank. 

is used when filling. 

2) Close V-981 (cel l  A helium return)  

Close V-680B (Baffle -box inlet) 

Close V-682 (Oxidizer-1 inlet) 

Close V-685 (Oxidizer - 1 outlet) 

3) Open V-986 (baffle-box and oxidizer by-pass) 
Open V-989 (vent-system inlet f rom T-3) 

Open V-945 (cel l  A H 2 0  inlet) 

Open V-964 (H20 pump suction valve) 

4) S ta r t  water pump by pressing start button on panel MM West wall of 

SRE high bay. 

A list of these quantities is attached 

V-974 is the valve directly above the tank and 

Pump will run until float switch on metering tank cuts 

pump off. 

cell  due to  flooding with cold water .  

Close V-945 and V-964. Note temperature  drop on wash 

5) Check sump-tank level.  Drain if required.  

6) Drain cell  A by closing, /I V-986 (baffle-box and oxidizer-1 bypass);  

opening V-418 (helium inlet) and V-903 (cel l  A drain) .  

MM will go out when ce'll is empty. 

V-979A to  purge steamlIline. Close V-417, V-979A, and V-903. 

Light on panel 

Close V-418 and open V-417, and 
I! 

1 1, 

7) Close V-989 (vent system inlet) .  
I 

I 
E. DRYING i 

The components shall  be d r i eb  as follows: 
' I  

1) Open V-986 (oxidizer and baffle-box bypass) and V-981 (cell  A helium 

re turn)  
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2) Wash-cell t empera tures  will begin to  r i s e  af ter  being cooled by the 
water r inse.  Drying can be assumed complete when cel l  re turns  to 

normal  operating tempera ture .  (275 to  325 O F )  

3) Close V-676 (cel l  A vent) V-981 (helium return)  and V-986. 

4) Open V-417 (helium inlet) and V-979A (Cell a helium and s team inlet) .  
Cell p re s su re  will begin to r i s e .  

when cell  p r e s s u r e  reaches 0 psig. 

(PI-A).  Close V-417 and V-979A 

5) With all interlocks satisfied, the locking device can be removed from 

the cel l  and the fuel handling machine can remove the component. 

6) Replace with plug o r  another component t o  hold atmosphere,  

7) If another component is to  be washed, repeat process  start ing with 

Step b (13). 

8) The following sequence applies if the wash system is to  be shut down: 

Fill s team generator with H 0 as p e r  XI-A-6. 2 

a) Turn  off the wash-cell upper and lower zone hea te r s ,  

b) Turn off the vacuum pump and vent-system water  pump. 

c )  Turn  off the radiation detector.  

d) Turn  off the hydrogen analyzer.  

e )  Turn  off the safety interlock and level-alarm power. 

f )  Turn  off wash-cell  panel control power. 

g) Turn  off switches! ER-B-17, ER-B-19, and ER-NCP-19. 

9)  Close V-729 and V-730,kerosene inlet and outlet valves. 
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XII. EMERGENCY POWER SYSTEM 

F o r  safe operation of the SRE, cer ta in  equipment must  be supplied with an 

uninterrupted source of power.  

Emergency Power System. 

t em.  

This uninterrupted source is r e fe r r ed  to a s  the 

Table XII-1 l i s t s  the loads supplied f r o m  this sys-  

TABLE XII-1 

EQUIPMENT SUPPLIED FROM EMERGENCY POWER SYSTEM 

1) Safety-Rod Drive Motors 

2 )  Skim-Rod Er ive  Motors 

3 )  NaK Cooling Systems for  the Main and Auxiliary P r i m a r y  and Second- 

a ry  Sodium Pumps 

4) Reactor Control System 

5) Instrument Panels  

6) Annunciator Alarm System 

7 )  Hot-Cell Exhaust Fans  

8)  Emergency Lights 

9)  Fission-Chamber Drive Motors 

10) Control Power Panels  

11) Diverter-Pole M-G Sets 
13)  Auxiliary Secondary Bump 

14) Auxiliary Airblast  Heat-Exchanger Fan 

15) Main and Auxiliary P r i m a r y  Eddy-Current Brakes 

il 

'I 

16) Diesel Governor Motor, 
I 

II 
The 100-kw diesel-dr iven 480 volts, three-phase,  60-cycle generator fur- 

nishes power to the emergency sys tem when power is not available f r o m  the 
I 

Edison Company. ~ 

, 
A. EMERGENCY OPERATION " 

II 

The emergency condition is considered to exist  when voltage i s  lost  on the 

bus of the 480-volt emergency control cen ter .  This is pr imar i ly  thought of as 
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a fai lure  of power f r o m  the Edison System; however, protective opening o r  in- 

advertent opening of breaker  B-7 would also establish this condition. 

Should this  emergency situation a r i s e ,  the following sequence automatically 

takes  place.  

1) Breaker  B-7 opens 

. 2 )  No.  2 diverter-pole M-G set  (or N o .  1 set if  for any reason  N o .  2 is not 

operating) changes over to a battery-driven motor-alternator and sup- 

plies 480-volt, three-phase power to the emergency sys tem.  

3 )  The diesel-engine al ternator  automatically starts, and when the a l t e r -  

nator is producing the proper  voltage and frequency, it automatically 

synchronizes with the voltage being delivered by the battery supplied 

M-G set  in 2 )  above. 

4) Breaker  52-G, which is normally open, c loses ,  and the diesel  gener- 

This change-ver occurs  a tor  takes  over the emergency sys tem load. 

within a few seconds.  

5) The diverter-pole M-G set in 2 )  above r eve r t s  back to a dc generating 

unit operating now on power supplied by the diesel  generator ,  and 

again supplies the dc load and recharges  the ba t te r ies .  

NOTE: Should difficulties a r i s e  in the automatic synchronizing of the 

diesel  generator,  it  may be necessary  manually to adjust  the diesel en- 

gine speed using the control mounted on the dc switchboard. 
1 

When normal  power is res tored ,  the diesel  generator automatically syn- 
I 

chronizes with the Edison sys tem frequency. 
'/ 

the load; b reake r  52-G opens, and the diesel  engine shuts down. 
I' t ime delay is provided in the clo,sing sequence of B-7. 

the permanent r e tu rn  of normal  power and prevent B-7 f r o m  closing prematurely.  

Breaker  B-7 c loses  and picks up 

An adjustable 

This delay is to ensure  

(I 
Also, upon r e tu rn  of norma! power, the following equipment must  be manu- 

al ly  res ta r ted :  
1 

a )  Main p r imary  pump M-G set 

b )  Main secondary pump M-G set  

c )  Stack dilution fan 
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d)  High-bay supply fans 

e )  High-bay exhaust fans 

f )  Hot-cell se rv ice-area  exhaust fan 

g) Main Building ventilation supply fan 

h )  Mezzanine supply fan 

i) Equipment-room exhaust fans 

j )  Equipment-room supply fan 

k) Kerosene- sys tem pumps and fans 

1) All tank and piping hea ters  that a r e  supplied through magnetic con- 

tac tors  . 

B. DIVERTER-POLE M-G SETS 

The diverter-pole M-G se t s  shall  be s tar ted only f r o m  the a c  machine end 

by closing breaker  52- 1 o r  52-2, with the dc b reake r s  72- 1 o r  72-2 in the open 

position. 

No changes shall  be made in the mode of operation of the diver ter-pole  M-G 

se t s  without p r io r  approval of the Operations Supervisor .  

Should M-G set 1 fail, o r  develop mechanical o r  e lectr ical  diffi,culties which 

require  that the set  be taken out of service,  open breaker  72-1 and operate 

switch MS- 1 to the al ternate  source position for supplying the instrument vital 

bus panel.  The reac tor  wi1l'"scram." 

Should M-G set 2 fail,  o r  Gave to be taken out of service,  M-G set  1 shall  

be immediately changed over  to! bat tery changing duty by first opening breaker  

52-2 and then closing breaker  52-1. 

ating condition. 

I 

The reac tor  may "scram" under this  oper-  
S I  

I 

C .  EMERGENCY DIESEL-GENERATOR SET 
I 

The emergency diesel-genkrator set  shall  be manually s tar ted once each 

At the conclusion of this  t e s t  run, week and operated for  a period of 30 min.  

the fuel tank shall  be checked f o r  adequacy of diesel  fuel. 

shal l  be noted on the operations weekly checkoff sheet.  

This procedure 
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The engine-starting bat ter ies  shall  be checked once each shift for  adequate 

water and s ta te  of charge,  and the inspection shall  then be noted on the opera-  

tions daily log sheet .  

D .  BATTERIES 

The 125-volt, dc bat tery bank is composed of 60  lead-acid cel ls  and connects 

to the bus of the dc control center  switchboard through manually operated dis-  

connect switches. 

e lectr ic ians .  

The bat ter ies  a r e  normally maintained by the maintenance 

Operations is responsible for  keeping the bat tery room neat and clean.  The 

ba t te r ies  shall  be inspected once a week by Operations and the s ta te  of charge as 

indicated by the pilot ce l l s  shal l  be noted on the weekly checkoff sheet .  

E .  SPECIFIC OPERATING INSTRUCTIONS 

1. To Test  Emergency Power System 

a )  Check that "auto-manualt1 switch on d iese l  a l ternator  is set on t lauto . ' I .  

b) Check that bat tery voltage is 133.5 volts.  
rheostat  marked "No. 2 Generator Voltage Adjustment" mounted on the 

Adjust voltage by operating 

E P  (Emergency Power)  panel in the e lec t r ica l  equipment room. 

c )  Open switch 1 on the 120-volt switch panel on panel F- 17. This switch 

supplies a signal to the emergency power system which tells it whether 

the normal  power has  been interrupted o r  not. 

opened, the emergency power sys tem will respond as though normal 

power has  in actuality been lost .  

When the switch is 

d) Motor operated breaker  B-7 should open immediately.  Within a few 

seconds, the diesel  a l ternator  should begin to c rank  and then start. 

e )  Observe diesel  a l ternator  frequency on the frequency me te r  located 

to the left of the E P  panel. 

59 and 61 cycles as the diesel  governor warms up and s tabi l izes .  

1 

i 
This frequency should sett le out between 

I 

, 
f )  Simultaneously, observe bat tery charging r a t e .  This will show a la rge  

negative value depending on the load on M-G s e t  2. 

June 27, 1960 XII-4 

i 



h 

g )  Within l e s s  than 1 min, the diesel  a l ternator  should synchronize with 

M-G se t  2.  When this happens, b reaker  52-G wilI close, and the 
diesel  a l ternator  will take the load on the emergency bus. 

After the diesel  a l ternator  has  taken the load on the emergency bus, 

the charging r a t e  on the bat ter ies  will increase  to plus 20  to 30 am- 

p e r e s  o r  more ,  depending on how long they have been discharging and 

what the load was before the diesel  a l ternator  picked up the load. 

i) Allow the diesel  a l ternator  to  run  until the  bat tery voltage is  back up 

to 133.5 volts, and the charging r a t e  is essentially zero as read  on 

the me te r  on the EP  panel. 

j )  Close switch 1 on the 120-volt switch panel on panel F- 17. 
B-7 should close.  

incoming line voltage and then drop the load as breaker  52-G opens,  

This will take about 10 min.  

Breaker  

The diesel  a l ternator  should synchronize with the 

k )  If necessary ,  readjust  bat tery voltage to 133.5 vol ts ,  The emergency 

power sys tem ha,s now been tes ted.  

2 .  To Adjust Vital Bus Frequency 

a )  Slowly turn  "No. 1 Generator Voltage Adjustment" clockwise to in- 

Turn  counterclockwise to reduce f r e -  c r e a s e  vital bus frequency. 

quency. 

b)  Read vital bus frequency on frequency meter located on south wall  of 

e lectr ical  equipment,, room.  

corder  in control room. 

This frequency can also be read  on r e -  

3. To Star t  No. 2 M-G Set,, 
11 

a) Open breaker  72-2 on EP panel.  

b) Close breaker  52-2 on EP panel.  

c )  M-G set  2 will pick up speed rapidly.  
!I 

t o r  on gauge locatedilon EP  panel.  

c lose breaker  72-2. i 

I 

Watch voltage output of genera- 

When voltage reaches  133.5 volts, 
I 

d)  M-G set  2 is now charging the ba t te r ies .  Readjust bat tery voltage if 

necessary  by turning "No. 2 Generator Voltage Adjustment" knob on 

the EP panel. 
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4. To Star t  No. 1 M-G Set 

a )  Open breaker  72-1 on E P  panel.  

b) Open breaker  titled l lNormal  Supply to Vital Bus." 
located on the south wall of the electr ical  equipment room. 

This breaker  is 

c )  P lace  vital bus switch in the "alternate" position. 

d )  Close breaker  52-1 on EP  panel. 

e )  M-G se t  1 will rapidly pick up speed. 
t o r  on gauge located on EP  panel. 

Watch voltage output of genera- 

f )  When output of generator  reaches  bat tery voltage (133.5 volts), open 

breaker  52- 1 and quickly close breaker  72- 1. 

g) If necessary,  adjust vital bus frequency to 60 cps  by turning "No. 1 

Generator Voltage Adjustment" clockwise to increase  frequency and 

counterclockwise to decrease  frequency. 

5. To Recover F r o m  Oskillations of the No.  2 M-G Set 

If the battery terminal  voltage drops because of prolonged discharge,  

M-G se t  2 will be overloaded as it at tempts to charge the bat ter ies  and bring the 

terminal  voltage up. 

The overloaded condition will cause the dr ive motor for  the M-G set to 

When this occurs,  drop out of synchronization with the incoming line voltage. 

the M-G set  will slow down and tend to drop the load. 
I 

As the load falls off, the M-G set  will speed up, and the ent i re  sequence 

will be repeated. 

bus voltage. 

The resultant oscillations will severely upset the emergency 

To stop the oscil lations once they have started: 

a)  Lower output voltag'e of generator  2 by turning field rheostat  clock- 

b) Oscillations will cease  as load on generator  2 decreases .  

c )  Slowly increase  bat tery te rmina l  voltage by turning field rheostat  

wise.  
I 

count e r cloc kwi s e .  

d )  When battery te rmina l  voltage reaches  133.5, sys tem has  been r e -  

s tored to i ts  normal  condition. 
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XIII. PUMP COOLANT SYSTEMS 

June 27, 1960 



. 

'ia 
8 

B 

A. FILLING 

The objective of this procedure i s  to outline the steps necessa ry  to f i l l  the 

pump coolant sys tems with sodium-potassium alloy ( NaK). 

Supervisor must  be obtained pr ior  to initiating the steps in this procedure.  

Approval of the Shift 

To f i l l  the NaK systems,  the system i s  first evacuated and purged with iner t  

NaK i s  then admitted to the system by pressurizing a NaK b a r r e l  to 3 psig, gas .  

and allowing the NaK to f i l l  the system until the level in the expansion tank i s  

cor rec t ,  a s  indicated by the level probe, 

In the handling of systems containing NaK, it i s  necessary  to wear  full p ro -  

tective clothing. This includes flame-proof coveralls,  face shield, and polyeth- 

ylene gloves. 

Therefore ,  during venting, wear  the protective clothing, and consider the l ines 

NaK i s  liquid a t  room tempera ture  and could get into any open line. 

to contain 

1)  

9 )  

NaK . 
Weigh NaK supply b a r r e l  and record.  

NaK. 

of NaK. 

Have a f i reman stand by with a b a r r e l  of calcium carbonate.  

Have level probe se t  with 5 in. protruding above top of flange. 

Attach Tygon tubing connection f rom NaK b a r r e l  to fill-and-drain line, 

valve 45. 

Attach a helium bottle to NaK b a r r e l  vent valve. 

Open the drain valve on the NaK system, V-22. 

Open all the valves within the NaK panel (not on the supply b a r r e l ) .  

Attach a tee  a t  the helium supply fitting at the back of the panel. Attach 

a helium valve supply and a vacuum pump to the tee .  

With the helium valve closed, evacuate the system. 

to run NaK pump while there  i s  a vacuum on the system. 

The b a r r e l  contains 200 lb of 

The main-primary NaK system will contain approximately 145 lb 

DO NOT attempt 
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10) Close the vacuum valve. 

11) Open the helium valve and purge the ent i re  sys tem.  P r e s s u r i z e  to  

5 psi .  

12) Close the helium valve. 

13) Repeat steps 7, 8, and 9 two more  t imes.  

14) Repeat s tep 7 once more .  

15) F r o m  helium bottle put 3 ps i  on the NaK ba r re l .  

16) With the system completely evacuated, slowly open the f i l l  valve on 

the NaK ba r re l .  

17) Allow the NaK to  flow into the system until i t  gets to  the level probe. 

This will  r e s e t  itself when 

Immediately shut off NaK system fill-and-drain 

Watch annunciator low-NaK-level lights. 

level gets to  probe. 

valve, V-22. 

18) Clamp off the Tygon tubing as close to  the drain valve, V-22, a s  

possible. 

19) P lace  a smal l  pan of calcium carbonate under the end of the dra in  l ine.  

20) Remove Tygon tubing f rom NaK system drain line (V-22)  

21) Reduce p r e s s u r e  on NaK b a r r e l  to  ze ro  psig. 

22) Lift f r e e  end of tube an? le t  the NaK in the tube run back into the ba r re l .  

Do not open wide - let  slow back in slowly. 

23)  As soon as the tube is empty close vent valve tightly. 

24) Close f i l l  valve and remove tubing. 

I 
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B. OPERATION 

The following procedure descr ibes  the s teps  required to  put a NaK cooling 

It i s  assumed that the loop has  been filled with NaK and that loop into serv ice .  

it i s  leak tight. 

procedure.  

The Shift Supervisor must  approve initiation of the s teps  in this 

1) Close 480-V supply breaker  on panel D, on the north wall  of the equip- 

ment room, for  the NaK system being operated, in accordance with 

Table XIII- 1. 

2 )  Close 120-V control-power breaker  on panel H in the northwest co rne r  

of the equipment room, in accordance with Table XIII-1. 

TABLE XIII-1 

System 48 0-Volt Breaker  120-Volt Breaker  

Main P r i m a r y  7 12 

Main Secondary 5 10 

Aux. P r i m a r y  8 8 

Aux. Secondary 6 6 

3 )  The "440-V power" and "control power" lights should be  on. 

4) Check to  see  that valves going to  and f rom the sodium pump a r e  open 
(V-5, V-16, V-17, V-18, V-1, V-2) .  

5)  Check V-21 to be s u r e  ,it is closed. 

6) P r e s s  annunciator -light t e s t  button and observe annunciator. 

7) Check level probe by loosening compression nut and slowly pulling 

probe out. 

CAUTION: Use gloves ;ifor this step.  

NaK,the circui t  is grounded. 

110 V on the probe. 

come on. 

to  its original position. 

While probe is immersed  in 

When it is out of the NaK, there  a r e  
I 

I 

Alarm should sound and annunciator light should 
I 

Then p r e s s  annunciator r e s e t  button. Then push probe back 
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8) Select a pump to be lead running pump. Then, with the p r e s s u r e -  

switch r e s e t  button pushed in, tu rn  on the pump. 

in a few seconds until pump discharge p res su re  builds up to normal .  

If this i s  not done, an automatic switchover will take place and the 

standby pump will run. Observe the three  flowmeters.  A l l  th ree  

should indicate a flow. The me te r s  read  out in millivolts, and no 

d i rec t  conversion to gpm can be made. 

Hold r e s e t  button 

If one pump i s  selected a s  a lead pump and a switchover takes place, 

the standby pump will run. 

it i s  necessary  to shut down manually the standby pump and manually 

s t a r t  the original lead pump again. 

To make the original lead pump run again, 

9 )  Check for  corresponding pump running light. 

10) Close the discharge valve on the pump that i s  running. 

11) After the discharge p r e s s u r e  drops to 5 to 6 psi ,  the pump switchover 

should take place. When a l a r m  sounds, p r e s s  annunciator r e s e t  button. 

12) Open discharge valve (V-1 o r  V-2, whichever pump i s  selected) .  

13) Repeat steps 8, 9, 10, 11, and 12 for the other pump. 

14) S tar t  one fan motor and check fan running light. 

15) Close louvers by pulling handle to forward position. 

16)  When low-air-flow a l a r m  sounds, p r e s s  r e s e t  button. There  is noauto-  

matic switchover on the blower motors .  This i s  manual. The centr i f -  

gal clutch coupling will not disengage until the motor speed drops below 

900 rpm.  

Open louvers again.  

Loop is now in service. '  

Alarm should reset ,  

When sodium system hGs been filled, adjust  exit thrott le valves for  the 

cooling to  the shaft free 'ze seal,  the case ' f r eeze  seal ,  and the bearing 

housing to  maintain t h e i e  tempera tures  below 150 OF. Normal running 

tempera ture  will be about 100 to 120°F. 

,I 
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NOTE: The case  f reeze-sea l  cooling circui t  has a much lower hydraulic 

res i s tance  than the shaft f reeze-seal .  

fore ,  be throttled to give a 5 ° F  tempera ture  r i s e .  
The case  c i rcu i t  should, there  - 
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C. DRAINING 

The following p r  oc edur me! will re fe r  to equipment numbers  and pa r t  numbers  

associated with the main p r imary  pump NaK system. 

s a m e  for  other sodium pumps, except that the valves, b reake r s ,  e t c . ,  to  be 

operated, will be those of the system being drained,  

Before doing any work o,n the NaK system, the power supply must  be shut 

The procedure will  be the 

i 

off. 1 

1) Open a l l  four (4)  breake r s  located in the electr ical  box on the NaK 
I 

panel. I 
I 

2) Open 480-V supply breaker  on panel rtDt '  on north wall  of equipment 
I 

room. (See Table 'XIII-1, section B). 
l j  

3 )  Open 120-V control power breaker  in the northwest corner  of the 

equipment room. (See Table XIII-1, section B). 

4) Connect fittings ankl Tygon tubing to the main .secondary pump NaK 

drain valve V-22  and a NaK tank. 

5) Evacuate and pur 

tempting to  drain 

the tubing just  installed three  t imes ,  before at-  
e NaK system. 

-17, and V-18 on NaK re tu rn  l ines .  6) Open wide V-16, 

7) Open V-21 on Na drain connecting line. 

8 )  Open valve on 

9)  Open f i l l  and 

b a r r e l  slowly. 

valve V-22  slowly. The p r e s s u r e  on the NaK 

system should force  the NaK into the ba r re l .  

10) When the NaK systemldrains  and no moref low is observed, c lose V-21 

on the drain connecti line tightly. 

11) P r e s s u r i z e  the NaK pansion tanks to  approximately 4 . 5  psi .  This 
I1 

will force  the NaK up 'from the sea ls  in the sodium pump. 
I '  

12)  When gas bubbles appear  in the tubing, c lose drain valve V-22.  It 

may  be  necessa ry  to vent the b a r r e l  while putting NaK back into it. 

This should be done slowly and carefully so a s  not to  allow air to  get 

into the bar re l .  
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13) Pinch the tubing tight on the end near  drain valve V-22. P lace  pan of 

calcium carbonate under end of tubing connection. 

14) Lower p r e s s u r e  on expansion tank to  0 psig. 

15) Remove the tubing f rom the drain valve and r a i s e  the end of the tube'  

to drain what NaK may be in the tube into NaK ba r re l .  

e s s a r y  to vent slowly to  do this .  

It may  be nec-  

16) When draining stops, c lose the NaK b a r r e l  valve tightly and pinch tube 

tightly a t  that end. 

the tube opening. 

tubes. 

Be ' sure  to have a pan of calcium carbonate under 

There  will be a little NaK drain f rom the ends of the 

17) Close valve V-55, v-16, V-17, and V-18 tightly. 

18) Close helium valve V-419 and vent valve V-564 tightly. 

June 27, 1960 
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XIV. 75-TON C R A N E  O P E R A T I O N  

Ti 
The following rules  apply to operation of the 75-ton c rane  a t  the SRE site! 

1) Do not use the c ranes  without a l icense.  . 

2) Shift Supervisor must  be notified pr ior  to closing the main b reake r .  

3)  Check to  see  that the cask storage rails '  a r e  in the t lup t t  position pr ior  
to moving the bridge. 

4) Do not depend on l imit  switches. Stop the drive before the l imit  i s  

reached. 

5) Do not attempt to use two controls a t  the same  t ime when approaching 

a l imit .  

6) Understand a l l  signals.  Do not move the controls until a given signal 

' i s  completely understood. 

7) Do not move a load over any personnel. 

the expected path of the l i f t .  

Request that they move f r o m  

8) Tes t  all controls before each job. 

9 )  Tes t  the brakes by a shor t  lift before handling unusually heavy loads.  

10)  Lift the load only a s  high as required to  permit  movement. 

11) If the load, when raised,  does not ride properly,  lower i t  and readjust  

sl ings.  

12)  Personnel  must  not r ide  on the load or  hook at any t ime.  

13)  A load will be stopped by releasing the r a i s e  o r  lower button and allow- 

ing the brakes to operate .  Never r e v e r s e  direction rapidly. 

14) The c rane  bridge and tr'olley will be positioned over the load in a manner 

that the l i f t  i s  always vertical .  
I 

n 

15) Loads must  be  grounded when the c rane  is unattended. 

16) One man will be stationed at the main switch at all t imes  while heavy 
t i  

( g r ea t e r  than +ton) loads a re  being lifted. 

June 27, 1960 
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17) The block of the 75-ton c rane  must  n?t bc lowered below floor level. 

Suitable cables,  chains, o r  slings will be used when lifting an object 

located below the reactor  room floor.  
* \  

18) Take up the s t ra in  in  the slings slowly to  prevent snapping. 

19)  When not in use, the bridge will be left at the west end of the building 

with the t rol ley on the south end and the ': . hook in the "up" position. 

. 20) The main switch must  be turned off when the c rane  i s  not in use.  

g < '  
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XV. OFF NORMAL CONDITIONS 

Any pa rame te r  outside set  points which gives an alarm is "off normal".  In 

addition, unusual dynamic variations o r  other changes in usually steady para-  

meter  shall be considered off normal .  In the case  of the la t te r  condition, the 
. 

reac tor  will be shut down using normal  shutdown procedure.  

Any condition which a r i s e s  because of malfunction of any of the important 

reac tor  o r  service components will cause an alarm to be set  off. 

divided into three  categories .  

These can be 

a) Ala rms  which resul t  f rom reactor  s c ram;  the s c r a m  drops all four 

safety rods and dr ives  the four sh im rods in .  
' Y  

b) Alarms which resul t  f rom automatjc setback: the automatic setback 

dr ives  all four shim rods in until the cause is eliminated. 

c) A la rms  which require  manual cor rec t ive  action: the correct ive action 

to  be taken in each c a s e  is outlined below. 

which cause 1) reac tor  s c ram,  and 2) automatic setback will be 

l isted only, as the correct ive action is automatic. 

The first two categories  

The annunciator system will sound the following audible signals: 

1) Sc ram horn 

2 )  Setback buzzer 

3 )  Alarm bell .  

A light on panelCC will come on indicating the cause fo r  the alarm. 

The alarm may be tuined off at  the opera tor ' s  console,  

light will stay on until the cause is cor rec ted .  

However, the 

I 

II 

a) Alarms which resu l t  f ,  (ram reac tor  s c r a m  

1) Earthquake 1, 

2) Reactor Period:;lless than 5 sec  (from 10-47~ to  170 of full power).  

3) Neutron Level: g rea te r  than 25 Mw. 

4) Fuel-Channel Exit Temperature:  g rea te r  than 7 9 0 ° F .  

I/ 

5) Electr ical  Power  Fa i lure  (after 2-sec t ime delay) 
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6) Main Primary-Sodium Flow: l e s s  than 8070 set  flow 

7) Main Secondary-Sodium Flow: l e s s  than 80% se t  flow 

8) Main P r i m a r y  Pump Speed: l e s s  than 9070 se t  speed 

9) Main Secondary Pump Speed: l e s s  than 9070 se t  speed 

10) Loss of Boi lerbFeedwater :  l e s s  than 600 psig (8-sec t ime delay) 

11) Main Secondary Cold-Leg Temperature:  g rea t e r  than 575°F 

12) Loss  of Auxiliary P r i m a r y  Flow 

13) Moderator Delta T: f 50°F. 

b) A la rms  which resul t  f r o m  'automatic setback a r e  
j 

1) Reactor Per iod:  l e s s  than 10 sec  

2) Neutron Level: g rea te r  than 23 Mw 

3) Fuel-Channel Exit Temperature:  g rea te r  than 770" F. 

c) A la rms  which require  immediate correct ive action a r e  shown in 

Table XV-I.  

Alarm Condition 

TABLE XV-I  

SRE ANNUNCIATOR ALARMS 

I) Reactor period 1 

2) Neutron level I 

3) Neutron flux - deviation circpi t  
,I 
I 
I (to be installed) 

4) Main p r imary -  sodium flow 

5) Main secondary-sodium flowb I 

6) P r i m a r y  - secondary deviation 
1 ,  

I !  
(to be installed) 

7) Auxiliary p r imary  flow 

8) Auxiliary secondary flow 

9) Loss of feedwater 

June 27, 1960 
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Alarm Setting 

20 sec 

21 Mw 

1570 deviation 

f r o m  se t  power 

9070 se t  flowrate 

91370 se t  flowrate 

10% deviation 
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TABLE XV-I (Continued) 

D 

.o 

' 0  

Alarm Condition 

10) Fuekchannel exit temperature  

11) In-Fuel temperature  

12) Reactor outlet temperature  

13) Reactor inlet temperature  

14) Steam-generator sodium putlet temperature  

15) Auxiliary p r i m a r y  hot-leg temperature  

16) Auxiliary p r imary  cold-leg temperature  

17) Auxiliary secondary cold-leg' temperature  

18) Dummy fuel-channel exit t empera ture  

19) F r e e z e  sea l  temperature  

20) Kerosene flow 

21) Reactor sodium level . 

22) Main secondary expansiowtank sodium level 

G. 

Alarm Setting 

750°F 

850°F 

725°F 

>550"F <450"F 

>500"F <400"F 

725°F 

>550"F <450"F 

>500"F <400"F 

750°F 

150°F 

300 gpm 

<128 in.  >lo8 in.  

>65 in.  <40 in .  

23) Auxiliary secondary expansion-tank sodium level >12.5 in .  <7.5 in .  

24) Stack.radiation level 
>5 l ~ - ~ ~ ~ / ~ ~  3 

25) Steam-generator mercu ry  p r e s s u r e  

26) Turbine thrott le valve . 

27) Sodium leak 

28) Helium gas supply 
2 9 )  Decay tank p r e s s u r e  

30) Fa i lure  of B power for  neutron detector t 

>210 psig <165 psig 

tripped closed 

X 

125 psig 
125 psig  

X 

31) Core  cavity helium p r e s s u r e  

32) P r i m a r y  fill-tank helium prelssure  

33) Reactor helium p r e s s u r e  ' 

34) Nitrogen gas  supply p >25 psig <9 psig 

35) Insulation cavity nitrogen p rkssu re  

36) Compressor  suction tank prelssure 

37) Pump casing helium p r e s s u r e  

5 psig 
>4 psig <0.5 psig 

>4 psig <0.5 psig 

>5 psig <0.5 psig 

14 psig 

0.5 psig 

I/ 

I 

38) Pump coolant sys tems /I 

a) Low NaK flow 

b) Low NaK level 

c) Loss  of air flow 
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. .  TABLE .XV-I  (Continued) 

Alarm Condition 

d) Abnormal pump control c i rcui t  

A la rm Setting 

e) Loss  of control power X 

39) Brake Panel  

a) MP brake temperature  300°F 

3 0 0 ° F  b) MS brake temperdture  1, + 

c) Abnormal ,brake circui t  

d) Abnormal brake cur ren t  

X 

2 0 a m p :  . 

X 

40) Loading-face cooling flow 10 gpm 
4 1) Loading-face cooling expansion tank level 

42) Moderator-can differential temperature  

2 in. 

*lO"F 
. .  

43) Kerosene-supply-tank level 3 6  in.  

44) Evaporative-cooler water flow 5 gpm 

When an a l a r m  is received, the console operator  will take correct ive action 

o r  will notify the other control room operator  that an off-normal condition ex is t s .  

If cor rec t ive  action must  be taken a t  locations other than at  the console, the 

al ternate  control-room operator  will take action. 

In the following procedures ,  the conditions which cause an alarm a r e  

numbered in Table XV-I. 

t toff-normaltl  parameter  to i t s  normal  operating range, in a safe and efficient 

manner .  

The qbjective of each procedure is to re turn the 

I 

1) Reactor  Period: l e s s  than 20 sec  
, 

Correct ive Action I, 
l 

I 
a) Inser t  one o r , lmore  sh im rods to  increase  period. 

D 

b) Notify Shift d p e r v i s o r  . 
I 
I 

2) Neutron Level: g rea te r  than 21  Mw 
/ /  

C o r  r ec tive Action 

Q 

a) If on automatic control, switch to  manual. 
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\ 
b) Inser t  one o r  m o r e  shim rods to  decrease  power.  

I 

, c)  If the sodium fuel-channel outlet t empera ture  is a,so high, t 
1 

, power correct ion will lower this tempera ture .  If this 

tempera ture  is normal ,  a reduction in sodium flow will be 

necessary  while reducing power. 

d) Check that the setpoint on the automatic control ler  is  se t  a t  

the desired power level ( l e s s  than o r  equal to 20 Mw) 

e) Notify Shift Supervisor.  

3 )  Neutron Flux-Deviation Circuit :  15% deviation f r o m  set  power: 

This indicates that  the reactor  neutron flux level is higher o r  lower 

than the thermal  power 

Correct ive Action if  F lux  is higher than Thermal  Power 

a) Insert  shim rods to reduce reac tor  neutron flux. 

b) Notify Shift Supervisor .  

c)  By inspection of log N r eco rde r  and sodium flow char t s ,  

determine whether the flux deviation was caused by low 

sodium flow o r  by high flux level .  

d) Restore  flux and sodium flow to desired values .  

Correct ive Action if  Flux is Lower than Thermal  Power 
I' 

a) Reduce mainjlprimary-sodium flow to reduce thermal  power.  

b) Notify Shift Supervisor.  

c) By inspectiod of log N r eco rde r  and sodium flow charts ,  

determine w$ether the flux deviation was caused by high 

sodium flow b r  by low flux level .  

I/ 

11 

I 

/I 

d)  Restore  flux and sodium flow to des i red  values .  
I1 
I '  

4) Main Primary-Sodiurrj,' Flow: l e s s  than 600 gpm 

C o r  r ec tive Act ion 

a) Increase main p r i m a r y  pump speed. 

b) Notify Shift Supervisor.  

June 27, 1960 x v - 5  

- 



I B  

D 
Q 

I Q  
B 

c )  Determine the reason for  flow decrease .  

5) Main Secondary-Sodium Flow: l e s s  than 600 gpm 

Correct ive Action 

a) Increase main secondary pump speed. 

b) Notify Shift Supervisor.  

c) Determine reason for  flow dec rease .  

6) Pr imary-Secondary Deviation: grea te r  than 10% 

This alarm indicates that main secondary-sodium flow differs by more  

than 10% of full  flow f rom the main primary-sodium flow. 

Correct ive Action 

a) Determine by inspection of the main pr imary-  and main 

secondary-sodium flow cha r t s  which flow i s  the highest. 

b) Depending upon resu l t s  of step a), r a i se  o r  lower the main 

secondary flow to match the main p r i m a r y  flow. 

c) Notify Shift Supervisor.  

7) Auxiliary Primary-Sodium Flow: L e s s  than 20 gpm 

,Corrective Action 

a) Observe auxilcary p r i m a r y  pump tachometer to  determine if 

pump speed is' decreasing.  If so, increase pump speed by 

turning rheostat  on console clockwise. 

b) If pump speed ,will not increase  and/or  flow continues to  drop 

dec rease  auxiliary secondary-sodium flow and control air- 

blast  fan speed to hold the reac tor  auxiliary inlet temperature  

constant. 

procedure.  (Section I-E) . 

I' 

I 

I 
Shut the reac tor  down using normal  shutdown 

I! 

I 
8) Auxiliary Secondary-Sodium Flow: l e s s  than 14 gpm 

I' 

June 27, 1960 

Correct ive Action 

a) Observe auxiliary secondary pump tachometer to determine 

if pump speed is decreasing.  

turning rheostat  on console clockwise. 

If so, increase  pump speed by 
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b)  If pump speed will not increase  o r  flow continues to drop, de-  

c rease  auxiliary primary-sodium flow and control a i rb las t  

fan so a s  to  hold the reactor  auxiliary inlet t empera ture  con- 

stant. 

dure (sect ion 11-A-5). 

Shut the reac tor  down using normal  shutdown proce-  

9 )  Loss of Feedwater:  l e s s  than 600 psig 

Correct ive Action 

If a l ternate  feedwater pump does not come on the line in 8 sec ,  

the reactor  wi l l  s c r a m .  

Upon receipt of this a l a rm,  the Edison operator  will proceed 

immediately to the main secondary thrott le valve (V-165). 

An SRE operator  wi l l  proceed to the main p r imary  blockvalve 

(V-103). 

Upon receipt  of the s c r a m  signal, the console operator  wi l l  

notify the personnel a t  the valves, by means of the intercom- 

munication system. 

leg and main p r imary  cold-leg valves (V-165) and (V-103). 

They will c lose the main secondary cold- 

Notify Shift Supervisor.  

The auxiliary system i s  to be adjusted to remove afterglow 
heat to keep the reactor inlet temperature  constant. 

10) Fuel  Channel Exit Temperature:  g rea te r  than 750°F  

Correct ive Action 

a )  Increase main p r imary -  and main secondary-sodium flow to 

reduce the fue,l-channel exit t empera ture  to l e s s  than 750°F. 

b) Notify Shift Supervisor.  

c )  If s tep a )  doesinot c o r r e c t  the condition, reduce reac tor  power 

until fuel-channel exit t empera ture  i s  below 750°F. 
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11) In-Fuel Temperature:  g rea te r  than 850°F 

Correct ive Action 

a )  Increase main p r imary -  and main secondary-sodium flow to 

reduce the fuel temperature  to l e s s  than 850°F.  

b)  Notify Shift Supervisor.  

c )  If step a )  does not co r rec t  the condition, reduce reac tor  power 

until fuel t empera ture  i s  below 850°F.  

12) Reactor Outlet Temperature:  g rea te r  than 725 " F  

Correct ive Action 

a )  Increase main primary-sodium flow until reactor  outlet 

t empera ture  i s  below 725°F. 

b )  Notify Shift Supervisor.  

c )  If step a )  does not c o r r e c t  the condition, reduce reac tor  power 

until reactor  outlet t empera ture  i s  below 725°F. 

1 3 )  Reactor Inlet Temperature:  g rea te r  than 550"For  l e s s  than 450°F 

Correct ive Action to Reduce the High Temperature  

June 27, 1960 

a )  Check that secondary cold-leg tempera ture  i s  between 400 
and 5 0 0 ° F .  

b )  ' Increase the main secondary flow if  necessary.  
It 

c )  Notify Shift Supervisor.  

d )  Reduce reac tor  power if  fuel-channel exit t empera ture  i s  

a l so  excessive.  

I 

I 

Correct ive Action tp Increase the Low Temperature  
I 

a )  Check that secondary cold-leg tempera ture  i s  between 400 
and 500°F. 

b )  Decrease the main secondary flow if necessary .  

c )  Notify Shift Supervisor.  
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14) Steam Generator Sodium Outlet Temperature:  g rea te r  L a n  

or  l e s s  than 4 0 0 ° F  

Correct ive Action to  Reduce the High Temperature  

0 ° F  

a )  Notify Edison operator  that cold-leg tempera ture  i s  above 

500°F.  

b )  Edison operator  will increase  feedwater flow to reduce cold- 

leg tempera ture .  

c )  Notify Shift Supervisor.  

Correct ive Action to  Increase the Low Temperature  

a )  Notify Edison operator  that cold-leg tempera ture  i s  below 
4 0 0 ° F .  

b )  Edison operator will decrease  feedwater flow to increase  

cold-leg temperature .  

c) Notify Shift Supervisor.  

15) Auxiliary P r i m a r y  Hot-Leg Temperature:  g rea te r  than 725°F 

Correct ive Action 

a )  Increase main primary-sodium flow until auxiliary p r i m a r y  

hot-leg tempera ture  is  below 725°F. 

b )  Notify Shift Supervisor.  

c )  If s tep a )  does not co r rec t  the condition, reduce r eac to r  power 

until auxiliary p r imary  hot-leg tempera ture  is below 725°F. 

16) Auxiliary Pr imary  Cold-Leg Temperature:  g rea te r  than 550°F o r  

l e s s  than 450°F 
I 

‘1 Correct ive Action !to Reduce the High Temperature  

June 27, 1960 
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a )  Check auxiliary secondary-system tempera tures ;  i f  normal ,  

increase  flow in the auxiliary p r imary  sys tem.  

b)  Notify Shift Supervisor.  
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Correct ive Action to Increase the Low Temperature  

a )  Check auxiliary secondary-system tempera tures ;  i f  normal,  
decrease  sodium flow in the auxiliary p r i m a r y  system. 

\ 

b)  Notify Shift Supervisor.  

17) Auxiliary Secondary Cold-Leg Temperature:  g rea te r  than 500°F o r  

l e s s  than 400°F 

Correct ive Action to Reduce the High Tempera ture  

a )  Check auxiliary p r imary  hot-leg tempera ture ;  if normal ,  
increase  auxiliary a i rb las t  fan speed. 

b)  Notify Shift Supervisor.  

Correct ive Action to Increase the Low Temperature  

a )  Check auxiliary p r imary  hot -leg tempera ture ;  i f  normal,  de - 
c r e a s e  the auxiliary a i rb las t  fan speed. 

b )  Notify Shift Supervisor.  

18) Dummy Fuel  Channel Exit Temperature:  g rea te r  than 750°F 

Correct ive Action 

Increase main p r i m a r y -  and main secondary-sodium flow to 

reduce the dummy fuel-channel exit t empera tures  to l e s s  

than 750°F. 

Notify Shift Supervisor.  

If s tep a )  does not c o r r e c t  the condition, reduce r eac to r  power 

until dummy !uel-channel exit t empera ture  is  below 750 O F .  

I 

)I 

f 

19) F r e e z e  Seal Temperature:  g rea te r  than 150°F 
II 

Correct ive Action t(o Reduce the Tempera ture  

June 27, 1960 

~ ~ ~ ~~~ ~ ~~ ~~ ~ 

I 

a)  Check f reeze lsea l  NaK flow. Increase flow by operation of 

the exit globe' valve to decrease  the f reeze-sea l  tempera ture .  

b) Check pump casing helium p res su re .  

15 psig on the pump involved. 

Set p r e s s u r e  a t  10 to 

x v - 1 0  
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c )  If the freeze-seal temperature  continues to increase,  reduce 

reac tor  power and coolant temperature  ( 6 0  "F/hr  maximum), 

a s  outlined in normal  shutdown procedure (section I-E), 

d )  If the f reeze  sea l  temperature  reaches 200°F, shut the reac tor  

down using emergency shutdown procedure (section I-E). 

1)  If the f reeze  sea l  involved is  in either the main p r i m a r y  
or  main secondary pump, allow the auxiliary sys tem to 

take over the load a s  soon a s  possible(power l e s s  than 

1 Mw). 

2)  A s  soon a s  the auxiliary system takes over the load, 

stop uthe main system pumps. 

e )  If the high,freeze-seal  tempera tures  a r e  on one of the auxil-  

i a r y  pumps, allow the main system to take the load and shut 

down the auxiliary pumps. 

f )  If the sealjfails  in spite of the above measures ,  the Shift 

Supervisor will request  that Health Physics  make a radiation 

survey of the pump a r e a .  

g) If design NaK flow cannot be established, conduct complete 

checkout of NaK cooling system in accordance with section 

XIII. 

h)  The reactor  will not be r e s t a r t ed  until the sea l  is operating 

sa t  i s  factor ilq. 

20)  Kerosene Flow: l e s s  than 300 gpm 

1 

1 ,  

I 
Correct ive Action 

a )  S tar t  the standby kerosene pump. 

b)  Notify Shift SLpervisor . 
c )  Check the le<el in the kerosene supply tank. 

d )  If the f low' is  st i l l  low, switch to  a l ternate  basket on the 

t 'I 

duplex f i l ter  downstream of the pumps. 

e )  If flow continues to drop, shut down the r eac to r .  

June 27, 1960 x v - 1 1  
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21) Reactor Sodium Level: l e s s  than 128 in. below floor level o r  higher 

than 108 in. below floor level 

Correct ive Action to Increase the Level 

Notify Shift Supervisor.  

This a l a r m  may  indicate a leak in the primary-sodium sys -  

tem.  If a leak a l a r m  exists,  shut the reac tor  down. 

Proceed  to isolate the leak a s  directed under section 27, 

Sodium Leak. 

If no leak i s  indicated, sodium level may be dropping because 

there  i s  flow in the reac tor  drain line. Check drain valve 

V-112 to  be s u r e  that it i s  closed. 

the reac tor  drain line. 

flow, i t  will be necessary  to f reeze  the sodium in this  line. 

Turn  off the hea ters  to accomplish this.  

To f i l l  the reac tor  t o  the c o r r e c t  level, reduce reac tor  t e m -  

pera ture  until the upper pool temperature  i s  within 6 0 ° F  of 

the lower plenum temperature .  

plenum tempera ture  i s  within 60 OF of the primary-fill-tank 

. temperature.  

Check tempera tures  on 

If the tempera tures  indicate sodium 

Drain a s  soon as lower 

22)  Main Secondary Expansion Tank Sodium Level: g rea te r  than 65 in. 

o r  l e s s  than 40 in. 
I 
I Correct ive Actionj!to Reduce the Level to 65 in. 
/! 

This a l a r m  Indicates that  the initial filling has  been too large .  

It will be necessa ry  to  remove enough sodium so  that the 

level i s  c o r r e c t  at the maximum operating tempera ture .  

Notify Shift Supervisor.  

Removal of sodium f rom the loop shal l  be accomplished in 

the following manner:  

i 

)I 

! 

I/ 

'I 

1) Energize hea ters  on the secondary f i l l  tank and second- 

a r y  drain l ines (131 -2-A) and (132-2-A). 

June 27, 1960 xv-12 
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2)  Close helium supply line to  secondary f i l l  tank (V-298A). 

3) Open tank vent valve ( V - 2 9 9 F ) .  

4) Open main secondary drain valves (V-131) and (V-132). 

5) Operate secondary drain EM pump until p roper  level  

is attained in secondary expansion tank. 

6) Return valving to normal .  

June 27, 1960 

Correct ive Action to  Increase the Level to 40 in. 

This a l a r m  indicates a loss  of sodium f rom the main secondary 

system. If level i s  decreasing rapidly, proceed as follows: 

a )  Notify Shift Supervisor.  

b) Decrease reac tor  power as rapidly a s  possible.  At approx-  

imately 1 Mw allow the auxiliary system to take over  the 

load. 

c )  Determine by visual inspection if t he re  i s  a sodium leak in 

the main secondary system. 

to isolate the leaking section o r  reduce the sodium level be -  

low the leak by draining to  the secondary f i l l  tank a s  outlined 

in 20)--d) above. 

If a leak is detected, take s teps  

d) If visual inspection does not indicate a leak, check the sodium 

level in the reac tor  core  tank.’ An increase  of the core-tank 

sodium level will indicate a fai lure  in the main intermediate  

heat exchanger. 

p re s su re ,  sodium may  leak into the p r i m a r y  system. If 

this condition exists,  

Since the secondary sys tem is at a higher 

I) 

I 
1) Transfer  afterglow heat load to  the auxiliary sys tem.  

2) Close block valves to r eac to r  on main p r i m a r y  loop 

(V-101, V-103, V-104, and V-104A). 

3)  When afterglow heat has  decreased,  the p r i m a r y  loop 

will  be drained back to the reac tor  and the secondary 

sodium pumped to  the secondary f i l l  tank. 

XV-13 
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23)  Auxiliary Secondary Expansion-Tank Sodium Level: g rea t e r  than 12.5 

in. o r  l e s s  than 7.5 in. 

Correct ive Action to  Reduce the Level to  12.5 in. 
~~ 

The high level a l a r m  indicates overfilling. 

as follows: 

The action required i s  

a )  Notify Shift Supervisor.  

b )  Drain enough sodium f rom the loop to reduce the level to  
normal  a s  in 22) c ) ,  except use the auxiliary secondary drain 

valve V-198. 

Correct ive Action to  Increase the Level to  7.5 in. 

a )  This a l a r m  indicates a leak in the auxiliary secondary system. 

b)  Notify Shift Supervisor.  

c )  Shut down the reac tor  as rapidly as possible 

d) Use the main sodium system for  the afterglow heat removal .  

e )  Conduct a visual inspection of the auxiliary secondary a r e a .  
If a l eak i s  detected, take s teps  to  isolate the leaking section 

o r  lower the sodium below the leak by draining the sys tem to 

the secondary f i l l  tank. 

f) If visual inspection and examination of the leak detector panel 

does not indicate a leak, proceed to  f i l l  the sys tem to  the 

c o r r e c t  level. 

-7 3 
p c / c m  

'I 

24) Stack Radiation Leve1:d g rea t e r  than 5 x 10 
I, 

Correct ive Action tlo Reduce Radiation Level 
/: 

a )  Notify Shift Supervisor.  

b) The cor rec t iye  action for  this a l a r m  will depend upon the 
II 

conditions existing at the t ime of the a l a rm.  

level  a l a r m  c'ould be caused f rom any or  all of the following: 

A s tack high- 

1 )  Excessive gas  re lease  r a t e s  f rom the gas decay tanks.  

June 27, 1960 XV-14 
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2) Fa i lure  of one or  more  of the solenoid valves in the 

vent sys tem.  

3) High-level gas r e l ease  f rom the hot cel ls .  

4) Excessive gas re lease  f rom nitrogen constant p r e s s u r e  

gal lery atmosphere controller.  The above could resu l t  

f rom fai lure  of the solenoid valve downstream of 

the constant p r e s s u r e  gallery atmosphere 

controller.  

c )  Each of the above possible sources  must  be investigated and 

s teps  taken to valve off all stack discharge l ines until the 

malfunctioning unit i s  determined and the trouble cor rec ted .  

25) Steam Generator Mercury  P r e s s u r e :  g rea te r  than 210 psig o r  l e s s  

than 165 psig 

Correct ive Action for  High P r e s s u r e  

June 27, 1960 

a)  A high-pressure a l a r m  will indicate a leak f rom the s team 

side of the boiler into the mercury .  

b) Notify Shift Supervisor.  

c )  The reactor  shal l  be shut down using s tandard shutdown pro-  

c edur e.  

d) The afterglow heat load shall  be t ransfer red  to  the auxiliary 
system. 

e )  Close the main p r imary  block valves (V-101, V-103, V-104, 

and V-lO4A). , 

f )  Drain the sodium f rom the s team generator by performing 

the following loperations : !I 
I 
[I 

1)  Energize hea ters  on drain l ines (166-2-A), and 

(1 68-2-9). 

2) Apply helium p r e s s u r e  to the s team-generator  f r eeze  

t r a p  by opening valve (V-353). 

XV- 15 



3) Energize f reeze- t rap  hea ters .  A helium flow will indi- 

cate  that the t r a p  is f r e e  of sodium. 

4) Open the steam-generator dra in  and vent valves (V-169 

and V-170). 

5) When the l ines and tanks a r e  a t  a minimum tempera ture  
of 350°F, open the steam-generator drain valves (V-168 

and V-166). 

6) Close the helium inlet to  the secondary f i l l  tank (V-298B). 

7) Vent the secondary f i l l  tank to 3 psig by opening valve 

( V  -299F).  

8) Star t  the secondary drain EM pump to remove sodium 

f rom the s team generator .  

panel NN will indicate completion of draining operation. 

Stop EM pump immediately. 

A loss  of indicated flow on 

Correct ive Action for  Low P r e s s u r e  

a)  A low-pressure a l a r m  will indicate a leak f rom the m e r c u r y  

into the sodium side of the s team generator o r  a leak to at-  

mosphere f rom the mercu ry  system. 

b )  The action to be taken i s  dependent upon the leak rate .  

1)  If the ieak r a t e  i s  high, the Edison operator  may r e -  

quest  a s c r a m .  
I 

2)  If the l/eak i s  very  small ,  proceed as  though a high- 
I 

p r e s s u r e  a l a r m  had occurred.  

3)  If the Peak r a t e  i s  such a s  to  requi re  immediate shut- 

down, ,proceed a s  follows: 

!I 
II 

// 
i! 
I/ 

p r  oc edur e .  

b )  Transfer  the afterglow heat load to the auxiliary 

system by closing the main p r i m a r y  block valves 

af ter  the co re  tempera ture  gradient i s  below 120°F.  

a )  Shut down the reac tor  using emergency shutdown 

/I 
d 
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The Edison operator  will cool the s team gener -  

a tor  a t  a r a t e  not to exceed lOO"F/hr by manual 

control of the feedwater flow. 

Drain the sodium in the s team generator  to  the 

secondary f i l l  tank when the tempera ture  has  

been reduced to 450°F.  

Tes t  the sodium in the secondary f i l l  tank and 

main secondary system for  mercury .  

If the secondary sodium contains mercury ,  it 

will a l so  be drained to the secondary f i l l  tank. 

eak i s  involved (water -mercury-sodium), the 

following may resul t :  

1 )  Explosive reaction between sodium and water .  

2) High s team p r e s s u r e  may rupture  the secondary-sodium 

system. 

3 )  If no violent reaction resul ts ,  this fa i lure  will be  indi- 

cated by the following a l a rms :  

a )  High mercu ry  p res su re .  

b )  High secondary-sodium p res su re .  

c )  If a double 

c )  Possible  high tempera ture  in the steam generator  
and secondary-sodium loop. 

d)  Possible  high level in the main secondary expan- 
I 

sion tank. 
!, 

4) If the above events a r e  indicated, proceed a s  follows: 
J 

a)  P r e s s  reac tor  s c r a m  button. 

b)  The Edison operator  will  shut off the boiler 

I 
I 

I fieedwater pumps. 

c )  Close the steam-generator outlet and inlet block- 

ing valves V-164 and V-165. 
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e )  Adjust the auxiliary system to handle the a f t e r -  

glow heat load. 

26) Turbine Throttle Valve: tr ipped closed 

This a l a r m  may be caused in the following ways: 

a )  Nonsynchronization between the turbine -generator output and 

the line voltage. 

b) Reverse  cur ren t  in the generator,  causing the generator  to  

ac t  a s  a motor.  

c )  Inadvertent closing of the generator field b reake r .  

d) Generator overspeed (>3960 rpm) .  

e )  Loss of auxiliary power. 

f )  Generator phase unbalance. 

g) 480-V bus overload. 

h )  Opening of 4160-V a i r  c i rcui t  b reaker .  

When the thrott le valve t r ips ,  the heat removal capability of the 

Edison Plant is reduced to  4 Mw. 

Correct ive Action 

a )  If reac tor  power is over 4 Mw, safety valves on the s team 
generator will open. 

b) Reduce reac tor  power and sodium flow a s  rapidly a s  possible 
until the readtor  power is below 4 Mw. 

s a r y  to  s c r a m  the reac tor .  

It will  not be  neces -  
I, 

c )  Maintain reac tor  power below 4 Mw until Edison personnel 

have determined cause of the turbine thrott le t r i p  and c o r -  

rected the difficulty. 

d) Notify Shift Supervisor 

27) Sodium Leak 

June 27, 1960 

A sodium leak a l a r m  will indicate the location, o r  in c a s e  of line 

leakage, the line number in which the leak occurs .  The action to  
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be taken will depend upon the location. 

be notified immediately upon receipt  of a leak a l a r m .  

The Shift Supervisor i s  to  

a )  A leak in the main o r  auxiliary process  piping will, in general ,  

require  the reac tor  to be shut down immediately.  

b) A leak in any of the branch loops can be  isolated by valving 

off the loop. These a r e  l is ted below: 

1) Cold t r aps  

a )  P r i m a r y  

b)  Main Secondary. 

2) Plugging -meter loops 

a )  P r i m a r y  and main secondary 

b)  Auxiliary secondary. 

c )  An isolated loop can be allowed to  cool so that fur ther  leak-  

age i s  reduced. 

d) If a leak a l a r m  i s  received for  the main p r i m a r y  system, the 

reac tor  will be shut down using emergency shutdown proce-  

dure and the load t r ans fe r r ed  to the auxiliary sys tem.  

June 27, 1960 

Reduce the core-tank helium p r e s s u r e  to 0.5 psig. 

The main p r i m a r y  and secondary pumps will be  stopped 

as soon as possible.  

If the indicated leak i s  high in the system, it may be 

possible to  reduce the sodium level in the main system 

by low,ering the core-tank level and thus lower the 

sodium below the leak. 
I 

This is to  be done only af ter  unloading the reac tor  

to  15 elements a s  indicated in section 11-E (Heat 

TransSer System Draining). 

If the indicated leak is near  the sodium exit l eve l  of 

the co re  tank, the main loop will be valved off by 

closing the main block valves ( V - l O l ) ,  (V-104), (V-103), 

I 
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and (V-104A). 

will be made until the afterglow heat has  decreased  to 

a level where it i s  considered safe to remove the auxil- 

i a r y  heat t ransfer  sys tem f rom service.  

shal l  be lowered only according to procedure 11-E. 

No attempt to  lower the sodium level 

Sodium level 

e )  A leak in the auxiliary p r imary  system will be t rea ted  a s  out-  

lined above for  the main pr imary .  

1) Afterglow heat load will be t r ans fe r r ed  to the main 

system. 

2) Auxiliary pumps will be shut down. 

3 )  Valve off either the auxiliary p r imary  loop o r  dra in  the 

loop to a level below the leak. 

f )  An indicated leak in the sodium-service piping in the main 

gallery, auxiliary gallery, p r i m a r y  f i l l  t ank ,  o r  sodium 

serv ice  vault will be handled a s  outlined fo r  the separa te  

loops. 

of the system. 

The leaking section will  b e  isolated f rom the remainder  

g) Indicated leak in the co re  tank. 

1) The reac tor  will be shut down immediately.  

2)  When  safe to  do so and when ordered  by the SRE Group 

Leader;  fuel will be removed and the co re  tank drained 

to the p r i m a r y  f i l l  tank. 

'I 

h)  Indicated 1eaE on the secondary-system piping between the 

intermediate beat exchangers and the secondary a r e a .  
I 

Shut down the reac tor  using emergency shutdown pro-  

cedure ,: 

Transfer  the afterglow heat load to the system not 

affected . 
Isolate the leaking section if possible.  
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4) Drain the secondary sy  

f i l l  tank, 

28) Helium Gas Supply: l e s s  than 125 psig 

Correct ive Action 

t m involved to  th secondary 

a )  This a l a r m  indicates either a leak in the high-pressure mani-  

fold o r  depletion of the bottle bank in use .  

b) Proceed  immediately to the helium-bottle manifold located outside 

the northwest corner  of the building and valve off the bottle 

bank in use and cut in the standby bank. 

c )  A check of the helium-bottle log should be made to  determine 
if the r a t e  of helium depletion i s  excessive.  

should be made for  abnormal  downstream flow. 

If so, a check 

29) Decay Tank P r e s s u r e :  g rea te r  than 125 psig 

Correct ive Action 

a)  Valve off the inlet line to the tank with excessive p rdssu re .  

b)  Valve the compressor  discharge into an  empty tank. 
I / 

30) Fa i lure  of Bt powerfor  Neutron Detector 

Correct ive Action 

a)  If only one chamber is involved, the power level will bema in -  

tained constant and necessa ry  r epa i r s  effected. 
I 

b) If two o r  more  of the chambers  a r e  inoperative, the reac tor  

will be shut down in accordance with normal  shutdown p r o -  

cedure.  

31) Helium P r e s s u r e  in Core  Tank Cavity: g rea te r  than 5 psig 

Correct ive Action ' 

a) This a l a r m  inbicates fa i lure  of the hel ium-pressure relief 

valve (RV-402) ( re l ieves  at 4.5 psig) .  
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b) Vent the core  tank cavity to the vent system by opening vent 

valve (V-459) and reduce the p r e s s u r e  to 0.2 psig. 

vent valve (V-459). 

Close 

c )  At 0.2 psig there  should be no helium flow indicated at P C -  

473. If flow exis ts  r e s e t  PC-473 fo r  no flow at 0.2 psig.  

d )  By opening PC-473 bypass valve (V-27OC) increase  p r e s s u r e  

to 4.5 psig. 

ing a t  4.5 psig.  

32) Pr imary-Fi l l -Tank Helium P r e s s u r e :  

RV-402 should be se t  so that flow i s  just  s t a r t -  

>4 psig <O. 5 psig 

Correct ive Action to  Reduce the High P r e s s u r e  

June 27, 1960 

Notify Shift Supervisor.  

Close the solenoid control valves for  p r e s s u r e  control s t a -  

tions PC-432 and PC-417 by pressing the buttons on panel HH. 

If the primary-fill-tank-pressure continues to r i s e ,  the p r i -  

m a r y  f i l l  tank relief valve will open a t  5 psig. At 5.25 psig, 

the primary-fill-tank rupture  disc will allow the p r e s s u r e  to  

be relieved to the vent system. 

5 psig, the reac tor  relief valve will c lose to  permi t  the rup-  

tu re  disc to  be replaced. 

Open the sole oid valve for  hel ium-pressure control station 

PC-432 and) v nt the p r imary  f i l l  tank to  3 psig by opening 

the relief-valve bypass valve (V-497C). 

With the p r i m i r y  f i l l  tank p r e s s u r e  at 3 psig, observe the 

flow indicator [on PC-432. 

is above 3 psig and requires  resett ing.  

If no flow is indicated, repeat  s teps  c ) ,  and d)  for PC-417. 

If both p r e s s u r e  control stations and p r e s s u r e  gages are op- 

erating propeely and the p r imary  f i l l  tank p r e s s u r e  again 

r i s e s  to 4 psig, a survey of the ent i re  helium supply for  the 

main-heat-transfer sys tem is required.  

l ines f o r  abnormal  flow. Correct ,  if necessary .  

As the p r e s s u r e  drops below 

I 

If flow is indicated, the se t  point 

1 

': 

Check all branch 
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Correct ive Action to  Increase the Low P r e s s u r e  

a )  Notify Shift Supervisor.  

b )  Check PC-417 and PC-432. Flow should be indicated fo r  

p r imary  f i l l  tank p r e s s u r e  lower than 0.5 psig.  

su re  that the p re s su re  gage is operating properly.  

Check to be 

c )  If p r e s s u r e  continues to drop, bring the p r e s s u r e  back up to  

0.5 psig by opening PC-432 bypass valve V-292C. 

d) If no flow i s  indicated a t  PC-417 and PC-432 for a p r e s s u r e  

l e s s  than .05 psig, the control lers  must  be r e se t .  

e )  If PC-432 and PC-417 a r e  operating properly,  a leak is in -  

dicated. 

made to determine leakage point. 

A survey of vent and helium correct ions must  be 

33) Reactor Helium P r e s s u r e :  >4 psig <0.5 psig 

Correct ive Action to  Reduce the High P r e s s u r e  

a )  Notify Shift Supervisor.  

b) Close the solenoid control valves for  p r e s s u r e  control stations 

PC-432 and PC-417 by pressing the buttons on panel HH. 

c )  If the reac tor  p r e s s u r e  continues to r i s e ,  the reac tor  relief 
valve will open at 5 psig, and the reac tor  rupture  disc will 

allow the p r e s s u r e  to  be relieved to the vent system. 

p r e s s u r e  drops below 5 psig, the reac tor  relief valve will 

c lose to  permi t  the rupture  disc to be replaced. 

As the 
I 

d)  Open the solenoid valve for  helium p r e s s u r e  control station 

PC-432 and vent the reac tor  co re  tank to 3 psig by opening 

the relief valve bypass valve V-551. 

e )  If no flow is,iindicated, repeat  steps c )  and d) for  PC-432. 

f )  If both pressture control stations and gages a r e  operating 

properly and the reac tor  p r e s s u r e  again r i s e s  to  4 psig, a 

survey of the ent i re  helium supply for  the main heat- t ransfer  

system is required.  

flow. Correct ,  i f  necessary.  

11 

Check a l l  branch l ines for abnormal  
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Correct ive Action to  Increase the Low P r e s s u r e  

a )  Notify Shift Supervisor.  

b) Check PC-417 and PC-432. Flow should be indicated for  r e -  

Check the operation of the actor  p r e s s u r e  lower than 3 psig. 

p r e s s u r e  gage. 

c )  If p r e s s u r e  continues to drop, bring the p r e s s u r e  back up to 

3 psig by opening PC-417 bypass valve (V-268C). 

d) If no flow i s  indicated at PC-417 and PC-432 for  a p r e s s u r e  

l e s s  than 3 psig, the control lers  must  be r e se t .  

e )  If PC-432 and PC-417 a r e  operating properly,  a leak i s  indi- 

cated. 

to determine leakage point. 

A survey of vent and helium connections must  be made 

34) Nitrogen Gas Supply: l e s s  than 9 psig and grea te r  than 25 psig 

Correct ive Action to  Increase the P r e s s u r e  

a )  This a l a r m  indicates fa i lure  of the automatic p r e s s u r e  con- 

t ro l le r  o r  depletion of the supply of. liquid nitrogen. 

b) Check instrument a i r  p r e s s u r e .  

c )  Notify Shift Supervisor.  

d) Check p r e s s u r e  controller and gages for proper  operation,: 

If operation is normal ,  check level in tank. Refill t anh i f  ' 
necessary.  I 

i 
z ,  

I 

Correct ive Action to  Reduce the P r e s s u r e  

a )  This a l a r m  indicates fa i lure  of the automatic p r e s s u r e  con- 

t ro l l e r .  
I 

b)  Notify Shift Skpervisor.  

c )  Check instrument air p r e s s u r e .  

d) Check p r e s s u r e  controller for  proper  operationand r epa i r  i f  

necessary ,  

p re s su re  to 20 psig. 

a r e  operative.  

I! 
It should be about 50 psig. 

I 

Manually open vent valve on tank and lower 

Check p r e s s u r e  gages to be s u r e  they 
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35) Insulation Cavity Nitrogen P r e s s u r e :  g rea te r  than 5 psig o r  l e s s  than 

0.5 psig 

Correct ive Action to Reduce the High P r e s s u r e  

June 27, 1960 

a )  This a l a r m  indicates fa i lure  of the nitrogen p r e s s u r e  relief 

valve RV-501 ( re l ieves  a t  4.5 psig).  If the p r e s s u r e  con- 

tinues to  r i s e ,  it will re l ieve a t  6 psig by the vent sys tem 

relief RV-60 1. 

b )  Notify Shift Supervisor.  

c )  Vent the insulation cavity to  the vent system by opening valve 

(V-491), and reduce the p r e s s u r e  to 3 psig. Close valve 

(V-49 1 ) .  

d) At 3 psig there  should be  no nitrogen flow indicated a t  P C -  

505. If flow exis ts ,  r e s e t  PC-505 for no flow a t  3 psig.  

e )  By opening PC-505 bypass valve (V-358C) increase  p r e s s u r e  

to 4.5 psig. 

ing at 4.5 psig. 

RV-501 should be se t  s o  that flow i s  just  start- 

f )  Check p r e s s u r e  gages to be su re  they a r e  operative.  

Correct ive Action to Increase the P r e s s u r e  

a) This alarm wil l  indicate either a leak in the insulation cavity 
o r  a malfunc/tion of the p r e s s u r e  control station and/or vent 

system relieif valve. 

b)  Notify Shift Supervisor.  
I 

I 

I1 

c )  If p r e s s u r e  is /I decreasing, check the flow and p r e s s u r e  gages 

a t  PC-505. 

valve RV-50; o r  vent-system relief valve RV-601 may be 

sticking in tde open position. 

and r e s e t  if necessary .  

this will indicate malfunction of PC-505 and will necessi ta te  

repa i r  o r  reset t ing.  

;If flow is indicated, the nitrogen-system relief 
/I 

These valves must  be checked 
I1 If no flow i s  indicated a t  PC-505, 
I/ 
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d)  Nitrogen p r e s s u r e  can be controlled manually during this 

period by operation of PC-503 bypass valve (V-358C). 

36) Compressor  Suction Tank P r e s s u r e :  g rea te r  than 14 psia ( 0 . 3  psig) 

Correct ive Action 

a )  Notify Shift Supervisor.  

b )  Check to  see  that both compresso r s  a r e  operating. 

c )  See that suction tank valve (V-519A) i s  closed. 

d)  Check the operation of the high p r e s s u r e  switches (HPS-612) 

(HPS -614). 

e )  Operate one compressor  at a t ime to  isolate the defective 

unit. 

f )  Check p r e s s u r e  gages to be s u r e  they a re  operative.  

37) Pump Casing Helium P r e s s u r e :  l e s s  than 0.5 psig 

Correct ive Action 

a )  Notify Shift Supervisor upon receipt of a l a r m  

b )  Inspect the a r e a  and determine which of the four pump casings 

has  the low p res su re .  Check p r e s s u r e  gages.  

c )  Increase the p r e s s u r e  by adjusting one of the following p r e s -  
s u r e  control valves: 

Main P r i m a r y  P C  442 Auxiliary P r i m a r y  P C  445 

Main Secondary P C  454 Auxiliary Secondary P C  459 

d)  If the low p r e s s u r e  still exists,  check the pump casing for  

leaks.  I 

38) Pump Coolant Systems 

a )  Low NaKFlow , 

' I  

This a l a r m  d a y  be caused by a loss  of NaK level, stoppage 

of the pump, or  plugging of the coolant line. 
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Correct ive Action 

1 )  Notify Shift Supervisor.  

2) Proceed  immediately to the NaK system which has  

originated the a l a r m .  

3 )  Check for  NaK flow in all c i rcui ts .  If only one c i r -  

cuit has low flow, NaK level i s  adequate and pumps 

a r e  operating. 

4) Check valves in the circui t  which originated the 

a l a rm.  They should be open. 

5) Check tempera ture  of f reeze  sea l  being cooled by 
the NaK circui t  under consideration. 

is normal,  NaK flow exists and the a l a r m  has  been 

caused by an instrument fa i lure .  

If t empera ture  

6) If the above s teps  indicate loss  of NaK flow, shut 

the reac tor  down using emergency shutdown pro-  

cedure.  

7 )  P r e s s u r i z e  the pump case  to 15 psig and stop the 

pump. 
take over the cooling load. 

Allow the other loop (main  o r  auxiliary) to 

b)  Low NaK Level 

Cor r e c ti4e Act ion 
/ '  

'1)  Notjfy Shift Supervisor.  

2) Shut the reac tor  down using emergency shutdown p r o -  
'; 

c edur e. 
1, 

3 )  Pre :ssur ize  the pump c a s e  to 15 psig and stop the 

pumip. Allow the other loop (main  o r  auxiliary) to  

take over the cooling load. 
jl 

4) Refill NaK loop to the proper  level a f te r  leak check- 

ing the system. 
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c )  Loss of A i r  Flow 

Correct ive Action 

1) Notify Shift Supervisor.  

2)  Proceed  to the NaK system which has  originated the 

a l a rm.  

3 )  Switch to a l ternate  blower motor .  

4) If neither blower motor will run, check that break-  

e r s  5, 6, ?, and 8 on panel D in equipment room 

a r e  closed. Check that b reake r s  6, 8, 10, and 12 

on panel H in the equipment room a r e  closed. 

5) If steps 1)  through 4) do not c o r r e c t  the situation, 
shut the reac tor  down in accordance with emergency 

shutdown procedure.  

6) Check p r e s s u r e  gage and then p res su r i ze  the pump 

c a s e  to 15 psig and stop the pump. Allow the other 

loop (main o r  auxiliary) to  take over the cooling 

load. 

d)  Abnormal Pump Control Circuit  

Correct ive Action 

June 27, 1960 

Notify Shift Supervisor.  

Thqs a l a r m  indicates that the pump other than the 

selected lead pump i s  running. 

TuPn pump selector  switch to  the pump which is 

rudning. 

Notify maintenance unit that NaK pump requi res  a 

mechanical and e lec t r ica l  checkout. 

sh2uld be performed immediately. 

I' 

I 

I 

This will c l ea r  the a l a rm.  
I 

I 
'I 

1% 

This checkout 

I' 
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e)  Loss of Control Power 

Correct ive Action 

4) 

Notify Shift Supervisor.  

Check that b reake r s  6, 8, 10, and 12 on panel H in 

the equipment room a r e  closed. 

If the above b reake r s  a r e  closed, and control power 

i s  s t i l l  lost, proceed to shut the reac tor  down in 

accordance with emergency shutdown procedure.  

P r e s s u r i z e  the pump case  to 15 psig and stop the 

pump. 
take over the cooling load. 

Allow the other loop (main  o r  auxiliary) to 

39) Brake Panel  

a )  Main p r imary  brake temperature:  g rea te r  than 300°F 

b)  Main secondary brake temperature:  g rea te r  than 300°F 

Correct ive Action 

1) Notify Shift Supervisor.  

2 )  Reduce cur ren t  to the brake  which shows the high 

terrjperatur e .  

c )  Abnormal brake circui t  
I 

This a l a r m  indicates an  open brake coil c i rcui t .  

s c r a m ,  the brake  will  not come on. 

In c a s e  of a 

Correct ive Action 

June 27, 1960 D 

Notify Shift Supervisor.  

Immediately begin to  reduce reac tor  tempera ture  a t  

the r a t e  of 60 "F/hr .  

cedure.  I '  This will  minimize convection flow af te r  

sc ram'  and hence minimize the need for  the brake .  

' I/ 

Follow "Normal  Shutdown P r o  - 
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3 )  In case  of a s c r a m ,  adjust  convection flow by throttling 

V-103 in the main p r imary  loop o r  V-165 in the main 

secondary loop, depending on which brake i s  out of 

se rv ice .  

4) Repair brake circui t  a t  ear l ies t  possible t ime.  

d) Abnormal Brake Current:  >20 amperes  

Correct ive Action 

1) Notify Shift Supervisor.  

2) Immediately reduce brake cur ren t  f rom console rheo-  

s ta t .  

panel. 

40)  Loading F a c e  Cooling Flow: l e s s  than 

3) If step 2) fails ,  turn off brake supply breaker  on brake  

0 gpm 

Correct ive Action 

1)  Notify Shift Supervisor.  

2) Close kerosene valve V-735B. 

3)  Connect kerosene jumper l ines 761 and 762. 

4) Open valves V-862A, V-862B, V-761A, and V-761B. 

5)  Check t]he s t ra iner  basket on the suction s ide of the 

' pump for  plugging; i f  the basket is plugged, clean, 

replace,  and re turn  pump to normal  operation. 

6) If these s teps  do not co r rec t  the flow, cool the r e -  

actor  to  350°F.  

41) Loading F a c e  Cooling Expansion Tank Level: l e s s  than 2 in. 
1 

Correct ive Action 

1) Notify Shift Supervisor.  

2) Low expansion-tank level will be the resu l t  of a leak 

in  the circui t .  

XV-30 
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3)  Visually inspect the piping and equipment for  leaks.  

4) If no leaks a r e  visible, the leak may be within the top 

In this ca se  it will be necessary  to shut down shield. 

the reac tor  and drain the kerosene f r o m  the circui t  

per  'section V-D. 

5)  If the leak i s  external to the top shield, make the r e -  

quired r epa i r .  Supply make-up kerosene a s  required.  

6) If the leak i s  large and an  immediate repa i r  cannot be 

made, de -energize the top-shield cooling circui t  pump 

and shut down the reac tor .  

350°F.  

Cool the reac tor  down to 

June 27, 1960 

42) Moderator -Can Differential Temperature:  g rea te r  than f 10 O F  

This a l a r m  indicates that the fuel-channel exit t empera ture  i s  

either grea te r  than o r  l e s s  than the moderator-can wall  t emper -  

a tu re s .  

Correct ive Action 

1)  Observe the moderator differential r eco rde r .  If the 

pen has  moved to the right, tripping the upscale a l a rm,  

the fuel-channel exit t empera ture  is higher than the 

moderator -can wall temperature.  To co r rec t  this con- 

dition, dec rease  the moderator  -reflector coolant flow 

(line lo$) .  

2) If the pen has  moved to  the left, indicating that the fuel-  

channelriexit t empera ture  i s  lower than the moderator  - 
can wall temperature ,  increase  the moderator  -reflector 

coolant flow (line 104). 

3) When increasing and decreasing reac tor  power (neutron 

level) ,  maintain the r a t e  of power change low enough to 

prevent the moderator  differential t empera ture  a l a r m  

f rom occurring. 
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43) Kerosene'Supply Level: l e s s  than 36 in. 

Cor r ect  ive Action 

a )  Notify Shift Supervisor.  

b) This a l a r m  indicates a leak in the kerosene system. 

c )  If the r a t e  of decrease  of supply tank level i s  large,  the r e -  

ac tor  should be shut down immediately and every  effort made 

to isolate the leaking section. 

d) If the r a t e  of decrease  is small ,  the leaking section will be 

determin'ed and isolated. 

e )  Supply make-up kerosene to the supply tank if required.  

f )  If the leaking section is supplying a vital reac tor  function, the  

reac tor  will be shut down using normal  shutdown procedure and 

r epa i r s  made if possible without interruption of the required 

coolant flows. 

44) Evaporative Cooler Water Flow: l e s s  than 5 gpm 

This a l a r m  indicates a low water  level in the evaporative cooler r e s e r -  

voir o r  fa i lure  of the cooling-tower water  pump. 

Correct ive Action 

1) Check water level  in r e se rvo i r .  

2)  Check water makeup valve. Open if  necessary.  

Adjust float level  i f  necessary.  
:I 

3) If water pump has stopped, emergency water flow should be 

e s tabli s hed aut,oma t ically . 
to be s u r e  that!they a r e  open. 

Check erne rgenc y water  valve s 

4) Repair pump i f '  necessary.  

5) Cooling load on this system i s  such that either evaporative 

cooler can c a r r y  the load by i tself .  

cooler i s  operating normally.  

I 

I1 . _  

Make s u r e  that a l ternate  

6) Ifnone of the above s teps  removes the condition, the reac tor  

shall  be  shut down according to-normal  shutdown procedure.  
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XVI. SPECIAL PROCEDURES 
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A. OPERATING PROCEDURE FOR 25-FT GAS LOCK 
t 

The 25-ft gas  lock is to be used only to in se r t  and withdraw nonradioactive 

(300 m r / h r  max. )e lements  f romthe  SRE core .  

lock to the reac tor  loading face, purging the gas  lock with iner t  gas, and raising 

(or  lowering) the element by means of a hand-operated switch. 

Operat ionconsis ts  of bolting the gas  

The objective of the following procedure is to outline the s teps  necessary  to 

replace a shield plug with another type of element.  

1. Removal of Shield Plug 

a )  Install lifting adapter to selected shield plug. 

b) Install 6-in. vacuum valve. 

c )  Locate gas lock over  selected hole on loading face and lower pickup 

device with winch. 

d) Attach pickup device to lifting adapter .  

e )  Bolt gas  lock down to 6-in. gas  lock valve. 

f )  Vent core  to 0 .5  psig. 

g)  Run Tygon tubing f rom valve to vent sys tem.  

h) Connect argon supply to the two quick-disconnects and purge fo r  

5 min.  

Open valve. 

i) Select "up" position on winch and remove element from hole. 

j )  Close gas-lock valve. 

k)  Purge  5 min  to vent sys tem.  

1) Unbolt and-remove gas  lock f rom vacuum valve. 

m) Move gas  lock to selected s torage cel l .  Lower element in hole. 
I' 

2. Installation of Element  in Core 

a)  Assuming element is in  gas  lock, follow steps A2, 5, 7, and 8. 

b) Open vacuum valve and lower element in core .  

c )  Purge  for  5 min, unbolt f rom vacuum valve, and remove gas  lock. 

I 

June 27, 1960 XVI-A- 1 



B. PROCEDURE FOR INSTALLING NEUTRON SOURCE IN REACTOR 

The objective of the following procedure is to outline the s teps  necessary  to 

t r ans fe r  the source capsule f rom the shipping cask in which i t  is received, to 

the reac tor .  

to remove the source  capsule f rom its aluminum irradiat ion capsule, and the 

source  capsule is shipped f rom CDHC to the SRE hot cell  where it is attached to 

the inner source  assembly.  The fuel handling machine is then used to t ransfer  

the inner source assembly to the reac tor .  

To do this, the Component Development Hot Cell (CDHC) is used 

The SRE Neutron source  i s  i r radiated inthe ETR, Arco, Idaho. Upon dis- 
124 

charge f rom the reactor ,  activity of the SB 

Thus, the radiation level a t  one foot ' f rom the source capsule in about 400 r / h r  

(2 Mev gamma). 

is normally 30 to 40 cu r i e s .  

TO INSERT NEW SOURCE IN REACTOR 

In High Bay Area  

1) Transfer  ent i re  source assembly f rom storage cell  to R39 with fuel cask .  

A t  CDHC 
~ 

2)  Source capsule (9693-72127) will be delivered to CDHC in a lead- 

shielded cask. 

3)  Place  cask in cell .  

4) Remove cask lid.  

5) Withdraw new source  capsule.  Capsule is contained in an  aluminum 

enclosure.  

Remove cap. 

Remove cot ter  pin f rom cap on aluminum enclosure.  

6)  P lace  new source capsbule in cask.  Replace l id .  Ship cask  to SRE 

hot cel l .  

At SRE Hot Cell 

7)  Withdraw new source  capsule f rom cask .  

(Two such hollders a r e  required) 

P lace  in special  capsule , 
holder.  

In High Bay Area  

8)  Remove outer  snap ring f rom source assembly upper plug. 

June 27, 1960 
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Install snap ring and lifting ring in  inner plug assembly.  

Using fuel handling machine, t ransfer  inner assembly f rom R39 to 

hot cel l .  

personnel indicate that source capsule is in proper  position for  de- 

tachment f rom inner hanger.  NOTE: An iner t  a tmosphere will not 

be required for  this operation. 

Lower assembly into hot cel l .  Stop lowering when hot cell  

In SRE Hot Cell 

14) 

1 

15) 

Clamp inner hanger at a position about 3 in.  above source capsule.  

P lace  capsule holder in position jus t  under source  capsule.  

Gr ip  f la ts  on capsule with a 7/16-in. open-end wrench. 

a c r o s s  f la ts  is 0.406 in. 

ance between wrench and f la ts  of about 0.031 in .  This is sufficient 

to allow for  easy  manipulation. ) 

Unscrew source capsule f rom inner hanger.  

1/4-20 thread.  

the capsule. 

P lace  old source capsule in cask and attach new capsule to hanger.  

Screw capsule up tight against  the shoulder on the inner hanger cap. 

P lace  l id on cask. 

(Distance 

Use of a 7/16-in. wrench will allow c l ea r -  

This is a right-hand 

It requi res  approximately 5 1 / 2  turns  to unscrew 

In SRE High Bay A r e a  , 

Transfer  inner assembly, complete with new source capsule, f rom 

hot cell  to R39. U s e  fuel handling machine.  

Lower inner assembly; carefully into outer  assembly.  

veeder reading of 175 in .  above floor level, the t ip of the capsule will 

At a grapple 
I 

r each  the s tep  in the outer  I assembly.  At this point, there  i q  a 

1-3/4-in. "funnel" to guide the t ip of the capsule into place.  

around the per imeter  of the funnel is a 3 / 4  in. ledge, which may  

cause the assembly to Illhang up. ' I  

If load falls  off a t  this point, at tempt to f r e e  the "hang up" by raising 

and lowering the assembly severa l  t imes .  

f reely,  continue lowering a l l  the way. 

However, 
f 'I 

1 

If the capsule goes in 

June 27, 1960 
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20) If hang up cannot be freed,  r a i s e  the fuel handling machine shieldand 

bellows. Have H. P .  monitor .  (Radiation level should be low.) 

21) Using special hook, guide assembly while lowering the fuel handling 

machine grapple .  After several  t r i a l s ,  inner assembly should slide 

in f ree ly .  

2 2 )  Replace outer snap ring. Remove inner lift r ing.  Source is now 

installed in r eac to r .  

June 27, 1960 Is] 
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C. SRE EMERGENCY EVACUATION PLAN 

1. Objective 

To remove personnel f rom dangerous a r e a s  to safe locations and 

minimize extent of a hazard a t  the source.  

2 .  Purpose  

To minimize hazards  to personnel and to contain the extent of an  

incident a s  much as reasonably possible.  

3.  Method 

a )  Establ ish that an  emergency o r  potential emergency condition 

exis ts  and determine extent of this situation. 

b) Alter o r  s ecu re  operation of facil i t ies to minimize severi ty  

of em e rgency . 
c )  Notify al l  concerned personnel and o rde r  evacuation when 

required . 
d) Evacuate designated a r e a s .  

e )  Establ ish which a r e a s  a r e  safe to re-enter  and i ssue  such o r d e r s .  

f )  Re-enter "cleared" a r e a s .  

4. Procedure  

a .  Definitions , 
// 

1) Nonradioactive incidents a r e  caused by f i res ,  explosions, 

collapse of s t ruc tures  and facil i t ies,  e t c . ,  in  which radio- 

activity has  not been released.  
I 

2)  Radioactive incihents a r e  character ized by a re lease  of 
II 

radiation o r  radioactive mater ia l s  and a r e  classified into 

three  c a te  go r i e  s': 
/ '  

I 

Class  I - Any small-scale  radiological situation which may  

be controlled by concerned personnel who a r e  

immediately available. 

I 
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Class  11- Any radiological situation involving personnel o r  

a r e a s  outside the immediate locale of the incident 

but within the confines of AI o r  AEC property.  

Class  111- Any radiological situation involving personnel 

and a r e a s  outside AI o r  AEC property.  

b. Initial Notification and Determination 

It is the duty and responsibility of any person  at the SRE si te  

immediately to notify the Shift Supervisor of SRE Operations of any situation 

which presents  a danger to personnel who a r e  e i ther  on o r  off the s i te .  

The Shift Supervisor of SRE Operations with the cooperation of 

Health Physics  and Industrial  Security F i r e  Groups shall  immediately determine 

the extent of the hazard.  

The Industrial  Security F i r e  Group will monitor and evaluate a l l  

situations concerning radiation levels and radioactive contamination relative 

to an  incident and promptly advise the Shift Supervisor of SRE Operations and 

other  concerned personnel involved, such a s  Industrial Security employees.  

Atmospheric conditions shall  be considered as a factor  in such cases .  

In case  of a Class  111 radioactive incident, Health Physics  Group will 

immediately notify the proper  personnel concerning the protection and/or  

evacuation of people outside AI o r  AEC property.  

The supervisor,  Hot Cell, o r  delegated representative will advise 

concerning incidents involving the Hot Cell. 

th is  activity will be performed liy Health Physics  Group. 

In absence of Hot Cell personnel, 

c. SRE Operation Changes 

A s  required, the Shift Supervisor of SRE Operations shall  d i rec t  the 

operation o r  shutdown of r eac to i  components in  such a manner  as to minimize 
)I severi ty  of a hazardous situation. 

effected in accordance with SRE'I Standard Operating Procedures .  

When possible, equipment shutdown shall  be 
II 

I 

3 
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b Gs d. Evacuation Instructions and Notifications 

The Shift Supervisor of SRE Operations shall  have the responsibility 

and authority to o r d e r  a par t ia l  o r  complete evacuation of SRE a r e a s  when a 

situation m e r i t s  such action. 

evacuation o r d e r s  will be considered mandatory.  

Except for  Industrial Security personnel, 

Health Physics  m a y  appeal any decision regarding evacuation, entry,  

of re-entry by contacting proper  company personnel.  

The Shift Supervisor of SRE Operations has  the responsibility to 

advise a l l  persons affected by evacuation decision of emergency situations and 

action to be taken. People to be notified include Operations, Maintenance, 

Hot Cell, Medical, Industrial Security, E TB, Experimental, Southern California 

Edison, and outside contractor employees plus vis i tors .  P A  system, telephone, 

and personal  contact messages  may be used for  notification. 

If possible, evacuation route and temporary assembly a r e a  will be 

announced which will depend upon weather conditions, contamination, and other  

dangerous situations, e t c . ,  a s  recommended by Industrial  Security and Health 

Physics .  

The Shift Supervisor of SRE Operations will notify Industrial  Security 

P o s t  I (Ext. 444 o r  DIamond 0-0300) of evacuation plans and policing required.  

Pos t  I will then contact Industrial Security Control Center at DeSoto facility. 
DeSoto control center maintains lists of personnel to be called under various 

emergency conditions and will accordingly take such action depending, on degree 

and type of incident o r  emerge  

I 

e .  Evacuation I 
I ', 

A l l  persons at SRE s i te  subject to evacuation o r d e r s  shall  immedi- 

ately cooperate and vacate designated p remises  pe r  instructions issued by the 
Shift Supervisor of SRE Operations. 

be rescued and evacuated by Inklustrial Security F i r e  Group. 

1; 

Trapped o r  incapacitated personnel will 
I 

1 1  

Transportation of  persons in company vehicles fo r  purposes of 

evacuation will be under the direction of Industrial  Security.  

vehicles may be performed by support and auxiliary personnel as directed by 

Industrial  Security supervision a t  s i te .  

Operation of 
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f .  Determining Safe Areas  and Re-entry Orde r s  

Industrial Security F i r e  Group will advise the Shift Supervisor of 

-. 

SRE Operations when an a r e a  which was evacuated for  non-radioactive reasons 

may  be re-entered.  

Health Physics  will advise the Shift Supervisor of SRE Operations 

when an  a r e a  which was evacuated fo r  radioactive reasons may be re-entered.  

The Shift Supervisor of SRE Operations shall  i s sue  instructions and 

o r d e r s  relative to re-entry of a r e a s  judged to be safe.  

Guard Group, including Pos t  I, shall  be notified immediately of such decision, 

and policing required.  

Industrial  Security 

g .  Re-Entry 

Pe r sons  re-entering a previously evacuated a r e a  at the SRE s i te  

shall  do so in accordance with instructions i ssued  by the Shift Supervisor of 

SRE Operations and in cooperation with Industrial Security and Health Phys ics  

Personnel .  

unsafe will not be re-entered.  

Areas  which have not been c leared  o r  which a r e  posted as being 

June 27, 1960 X V I - c - 4  



D. RESCUE, FIRST AID, AND CONTROL OF DESTRUCTIVE EVENTS AT 
THE SRE 

1. Objective 

To aid personnel in physical d i s t r e s s  and minimize damage caused by 

destructive conditions. 

2 .  Purpose 

To provide the best  possible conditions f rom which to recover f rom an  

incident. 

3 .  Method 

a) Notify concerned personnel regarding emergency condition. 

b) Establish that personnel require  a id  o r  that an  emergency o r  

destructive condition exists, and determine extent of this 

situation. 

c )  Alter o r  secure  operation of facilities to minimize severity of 

eme rgency . 
d)  Rescue personnel and render  f i r s t  aid; t ransport  incapacitated 

personnel to hospital. 

e )  Pe r fo rm action to control o r  contain destructive conditions. 

4. Procedure 

a .  Definition 
I 

An emergency represents  a condition where special  equipment o r  

skil ls  a r e  immediately necessary  to prevent o r  contain a development which 

threatens personnel o r  property.; 
,I 

I b. Notification 

It is the duty and responsibility of any person at the SRE si te  o r  

adjoining location to notify immediately Industrial Security P o s t  I (Ext. 444 o r  

DIamond 0-0300) and the shift supervisor  of SRE Operations when a person is 

in  physical d i s t r e s s  o r  when a condition exis ts  which represents  o r  may 

develop into an emergency situation. 

which might c rea te  a destructive event. 

I 

I' 

This a lso applies to hazardous experiments 

June 27, 1960 XVI-D- 1 



If immediate action appears  to be required, Pos t  I will promptly 
notify all available personnel necessary  to cope with the emergency. 

will a l so  notify Vanowen Control Center when required.  
Pos t  I 

Vanowen Control Center will- maintain notification lists and action 

plans for  var ious emergencies .  

c .  Evaluation 

Industrial Security Group and the Shift rSupervisor of SRE Operations, 

with the cooperation of any other group concerned, shall  immediately determine 
the extent of the emergency. 

The Health Physics  Group will monitor and evaluate all situations 

conc e rning._r adiation levels and radioactive contamination and consistently 

advise the shift supervisor  of SRE Operations and other concerned personnel, 

such as Industrial  Security and Medical employees. 

sonnel, Health Physics  will advise concerning ma t t e r s  involving the Hot Cell 

facility. 

In absence of Hot Cell p e r -  

d. Operation Changes and Traffic Control 

The Shift Supervisor of SRE Operations shall  d i rec t  the operation o r  

shutdown of reactor  components and other  s i te  facil i t ies in such a manner  as to 

minimize severi ty  of a hazardous situation. When possible, equipment shut- 

down shall  be effected in accordance with Standard Operating Procedures .  
I 

Industrial  Security Guards will control movement of all traffic 

relative to emergency situations. 
1 11 

e .  Rescue and F i r s t  Aid 

Industrial  Security F i r e m a n  will  respond to all ca l l s  pertaining to 
II 

personnel in physical d i s t r e s s  and will per form rescue  and resuscitation 

operations, working in conjunction with other  personnel, as required.  
1; 

I 

Use of resuscitation 4n ill persons will be made with g rea t  care ,  and 

directions f rom Medical Department personnel will be followed when possible.  
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Medical Department personnel will perform required f i r s t  a id  

operations, advise regarding resuscitation requirements,  advise regarding 

additional medical attention. Normally, AI  employees requiring hospital 

t reatment  will be directed to Northridge Hospital, 18300 Roscoe Boulevard 

(immediately e a s t  of Reseda Boulevard, Northridge, California. ) 

AI Medical Director will supply Industrial  Security Pos t  I, Vanowen 

Control Center,  and the SRE First Aid Station with a l i s t  of doctors and 

hospitals to be called under vaFious conditions. 

Purchasing Department will supply AI Medical Director  with a 

list of doctors and hospital-s to be contacted when contractor  personnel require  

medical attention. , 

In case  of contaminated wounds, Health Physics  personnel will 

advise Medical personnel on decontamination operations.  

f )  Transporting Incapacitated Personnel  

Medical Department will determine when transportation to a hospital 

is advisable and if ambulance is required.  

Industrial  Security F i r e m a n  o r  authorized representat ive will dr ive 

vehicle when requested by Medical Department personnel and /o r  as instructed 

by Industrial  Security supervision present .  
will be avoided whenever possible.  

Excessive speed and use  of s i r e n  

I 
I 

The ambulance may tlravel without Medical Department personnel 

aboard and before a doctor o r  hbspital has  been contacted. 

personnel (nurse)  will normalli l  call  a doctor and 'hospital before ambulance 

leaves SRE si te .  

contact has  been made; and if n t, P o s t  I will place such ca l l s .  

I 

Medical Department 

I 

In all cases ,  :Industrial Security Pos t  I will make s u r e  such 

Except for  the ambulance which normally will be parked near  the 
'I SRE First Aid Station, a l l  company-owned vehicles ass igned to AI a t  Santa 

Susana Field Laboratory that a{e not in  use  on swing and graveyard shifts will 

be left a t  Pos t  I parking lot fo r  emergency use .  

!I 
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g) Emergency Control Action 

Industrial  Security F i r e m a n  will respond to all cal ls  concerning 

f i re ,  explosions, and other  destructive situations such a s  uncontrolled re lease  

of dangerous o r  undesired chemical substances, flood o r  s to rm conditions, e t c . ,  

and will utilize necessary  equipment and personnel f o r  control o r  containment 

purposes .  

Health Physics  personnel will monitor radiological situations and 

advise Industrial  Security F i r emen  regarding such m a t t e r s .  

SRE Operations Shift Supervisor  and delegated personnel shall  a s s i s t  

Industrial  Security F i r emen  a s  much as reasonably possible when such help is 

requested.  
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WASH-CELL.CHECK O F F  SHEET (Sheet 1 of 4) 

Open 
Valvt 

( s  1 
- 

Point ( s )  
to  

Check 

Turn  
Power  

On 

Turn  
P o  we r 

Off 

'rocedure X 
Step 

Adjust 
Ins t ru .  

A- 1)-a .  

A- I ) -b .  679 

9791 

965 

902 

980 

68 Of 
979( 

946 

901 

590I 

- 
A-1)-c .  

A-2) 3771 

378 

379 
116 

117 

118 

377E 

A- 3) 984 

985 

)86 

A-4)  Lll w c  
'anel Sw. 

:R-B-17 

:R-B-19 

:R-NCP- 1' 

Vash Cel l  
lpper Zone 

{ash Cell 
,ewer Zonc 

' - 3  & T-4 
o 275 F 
' - 1  o r  T-2 
o 600 F 

)xidizer 
io. 1 o r  2 

A- 5 )  

ow Level  & 
i g h P r e s s .  
l o  
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'""- P r o c e d u r e  3 

. A-7)  

B- 3 )  

B-4)  

B- 5) 

B-6 )  

B-7)  

B-8)  

B-9 

B- 10) 

B-11) 

B- 12) 

B-13)  

B- 14) 

WASH-CELL CHECK O F F  SHEET (Sheet 2 of 4) . 

Point  ( s )  T u r n  

Check On 
to .J P o w e r  

Water  Level  
in T-3 

Plug P l a c e d  
in Cel l  

Empty Cel l  

Water  PumI 
& Vacuum 
P u m p  !O-30 P s i g  

?I-Cell 

I g .  Vac. 
!2-24 in.  j i 
i epea t  P u r g e  

I 1  
'1-2 10" I I I 

I I  3g. Vac. 
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Open 
Valvc 

( s )  

418 1 
903 

WASH-CELL CHECK O F F  SHEET (Sheet 3 of 4) 

Oper 
then 

ClOSl 
Valvt 
(s) 

Point ( s )  

Check 
J to 

Turn  
Power  

On 

- 
- 

Procedure  X 
Step 

C-1)-a.  Wash Cell  
275-325 F 

Oxidize r 
580-750 F 
S team P r e s s  
40-42 psig 

- 

- 

C- 1)-b. 

c - 2 )  676 

680B 

682 

68 5 
690A 

68 1 

c- 3) 

c - 4 )  979A 

979 

c-5) LC-2 shows 
a H2O loss 
of 4 lb I C-6) 

D- 1) 

D-2) 

H2O Level  

I 

- 
i 

11 

/I 

I( 
'I 
$ 1  

II 
II 
I, 

' I  
': Drain Sump 
11 Tank 

11 MM Pane l  
,, Light Out 

I 

- 

I 

D- 3) 
- 

H2O P u m p  
MM Pane l  

I 

98 6 

989 

94 5 

964 

D-4) 

D- 5) 

D- 6)  "F/"/ 
979A r 

June 27, 1960 A- I- 3 



open 

( 4 
' r ocedureX1  Valve 

Step 

D- 7)  

E-  1)  

98 1 

986 t 
E-2)  

E-3) n q 
E - 6 )  

E -  7) 

E - 8 )  

E-  8)-a .  

E-8)-b. 

E - ~ ) - c .  

E -8 ) -d .  

E - 8 ) - e .  

E -8 ) - f .  

E- 8)- g. 

June 27, 1960 
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WASH-CELL CHlECK O F F  SHEET (Sheet 4 of 4) 

Close  
Valve .J Close 

Valve 

676 

986 

98 1 

- 
_I 

417 

97912 

730 

A-1-4 



Valve 

WASH CELL VALVE DESIGNATION 

416 
417 
418 

676 
679 
680A 
682 
68 3 
685 . 
686 
690A 
690B 

72 9 
730 

901 
9 02 
903 
945 
946 
9 64 
965 
97719 
977B 
978 
979 
979A 
979B 
979c 
98 0 
98 1 
984 
985 
98 6 
989 
993B 

Description 

Helium Supply to Steam Generator 
Helium Supply to Bottom of Cells 
Helium Supply to Vent Piping 

Wash Cell A Vent 
Wash Cell B Vent 
Wash Cell C Vent 
Oxidizer No. 1 Inlet 
Oxidizer No. 2 Inlet 
Oxidizer No. 1 Outlet 
Oxidizer No. 2 Outlet 
Recirculation Valve 
Wash Cell C He Recirculation Valve 

Kerosene Coolant Inlet 
Kerosene Coolant Outlet 

Wash Cell C Drain 
Wash Cell B Drain 
Wash Cell A Drain 
Wash Cell A Water Inlet 
Wash Cell C Water Inlet 
Rinse Water Pump Suction 
Wash Cell B Water Inlet 
Steam Generator Water Inlet 
Compression Water Tank (T-3)  Water Inlet 
Steam Generator Drain (Blow Down) 

Wash Cell A Steam Inlet 
' W a s h  Cell B Steam Inlet 
W a s h  Cell C Steam Inlet 
Wash '  Cell B He Recirculation Valve 
Wash Cell A He Recirculation Valve 
Baffle Box Water F lush  Inlet 
B4ffle Box Water Flush Outlet 
Bdffle Box and Oxidizer Bypass 
Vent System Inlet 
Vacuum Control Valve 

- Steam Generator Steam Outlet 
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LOO4 ING NORTH 

W€ST PLUG PLLG PLUG 
S/ DE 61 /6 6 

- 0  I - 12 

-24 
-36 

' -48 

- 60 

- 72 

-84 

-96 

-/OB 

-1- 

- 132 
- 1 4 4  

- /56 

- 168 

- 180 

- 192 

-204 
-216 

-228 

-240 

-253 

-264 

-276 

-268 
- 300 

-a2 

- 324 

-336 

-398 
-360 

L 

D 

a 
L 48.3 

-- 48.4 

- -11 
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-48.7- 

' +6.20 - 
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DEPTH 

- 0  

- /z 
- 24 
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- 48 
- 60 

- 72 

- 84 
- 96 

- /OB 
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- /32 
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-f56 
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SRE OPERATIONS UNIT 

~ 

E. N. Pearson  

Shift Supervisor 

M. 0. Rau 

Chief Ope ra to r 

R. E. Durand 

Supervisor 

R. D. Burch 

L. L. Johnson 

P. L. Soske 

C. D. Rau 

I I 
I 

I 

I I I 

D. K. Darley 

Shift Supervisor 

J. 0. Nicholsen 

Chief Ope rat0 r 

J. V. Menteer 

W. T.  McSweeney 

~ 

W. J . Fothe ringham 

L. E. Julian 

L. E. Vorderbrueggen 

Shift Supe r vi so r 

E. Ferguson, Jr. 

Chief Operator 

G. A. Craig 

C. K. Beckstead 

0. G. Jenkins 

Shift Supervisor 
~ 

E. F. Wichmann 

Chief Operator 

0. 0. Evere t t s  

W. V. Cook 



D 

I tem 

1. Set helium p r e s s u r e  on control and safety rods  
a t  8- 12 psig.  

Q' 
Reading 

D 
II 

D' 

D 

B 

(Sheet 1 of 5) 

SRE OPERATING CHECK LIST 

Date I' 

Operator 

Shift Super vi so r 

I 2 .  Auxiliary P r i m a r y  Pump 

a .  Casing p r e s s u r e  0-1 psig 

b .  Check for  abnormal vibration and noise, 
overheating of motor,  sparking a rma tu re  
brushes 

Thrus t  bearing tempera ture  < 150 "F 

Radial bearing tempera ture  < 150 "F 

c .  

d .  

e .  NaK level normal  

f .  NaK flow normal  

3 .  Auxiliary p r imary  block valve helium p r e s s u r e  
0 - 1  psig I' 

I: 
p r e s s u r e  5- 15 psig I, 

I, 
I 

4. Auxiliary p r imary  double wall pipes helium 

II 

1: 
5. Main P r i m a r y  Pump j :  

a .  Casing p r e s s u r e  0-1 psig 

b .  
I1 

Check for  abnormal vibration and noise, 

brushes 

Thrust  bearing tempera ture  < 150°F 

Radial bearing tempera ture  < 150°F 

overheating of motor ,  a r m a t u r e  

c ,  

d .  

e .  NaK level normal  

f .  NaK flow normal  
I 

June 27, 1960 A-1-9 
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(Sheet 2 of 5) 

I tem Reading 
~ 

6 .  Brake Panel  

a .  P r i m a r y  brake l t readyt t  

b .  Secondary brake "readyIt 

c .  

d .  

P r i m a r y  brake pre'set to come on a t  82 gpm 

Secondary brake prese t  to come on at 82 gpm 

7 .  Radioactive Sump Panel  

a .  A la rm lights out 

b .  Sump tank drained 

8 .  Close high bay doors  

9 .  Gallery O2 concentration ( increase N flow i f  2 above 1%) 

a .  Main gallery 

b .  Auxiliary gallery 

c .  Sodium service vault 

10 .  P r i m a r y  Fill Tank Vault 

a .  Kerosene cooling 4-6 gpm 

b. Nitrogen flow 2 cfm i/ 

I , I  

I/ 

I! c .  Replace loose valvd operator  covers  
~ ~~ 

1 1. Main p r imary  double wail i i p e s  helium p r e s  su re  
5-15 psig ' I '  ' :I 

Y I *  

I 
b.  Check kerosene pumps for  noise, vibration, 

overheating, oil r e se rvo i r  

June 27, 1960 
b 
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Item 

C .  

d .  

e .  

f .  

Reading 

I1 
I 

NaK flow normal  !I 

19, Dehumidification pad I 

i 

I1 

/I 

a .  

b .  

Check water level in collection d r u m  

Check t r a p  for  operabihity (control water 
level a t  1 /2  sight g lass  by operating lower 
valve) 

Check pump and evaporators  for  overheating 

'I 

c .  

Check emergency engine for  gasoline, oil, 
water 

- 

Check evaporative cooler pumps and fans 
for  noise and vibration 

Check evaporative cooler r e s e r v o i r s  for  
proper  water level and presen,ce of algae 

Nitrogen p r e s s u r e  on surge tank 3 psig 

14. Check reac tor  dra in  line for proper  tempera ture  
(300-  500 "F) 

15. Check secondary drain line for  proper  tempera-  
t u re  (300-500°F) 

16. Sodium serv ice  vault 

a .  Kerosene flow 4-6 gpm 

b .  Replace loose valve operator  covers  

17. Main gallery kerosene i flow 10-15 gpm 

18. Main secondary pump 

a .  

b .  

C .  

d .  

e .  

f .  

Casing p r e s s u r e  0-1 psig 

Check for abnormal  vibration and noise, 
overheating of motor,  sparking a rma tu re  
brushes  11 

Thrust  bearing tempera ture  < 150 "F 

Radial bearing tempera ture  < 150°F 

NaK level normal  I '  

I 

I 
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SRE, OEERATING CHECK LIST 

Item I 

(Sheet 4 of 5) 

Reading 

20 .  

2 1 .  Flow in line 427, 1 - 3  m v  

22, 

Flow in main secondary plugging me te r  1-3  m v  

Main secondary expansion tank helium p r e s s u r e  
2-3 psig 

2 3 .  Main secondary block valve helium p r e s s u r e  . 

0-1 psig 

24. Auxiliary gallery kerosene cooling 4-6 gpm 
~ ~~ ~ ~ ~ _ _ _ _ _ _  ~~~ 

2 5. Auxiliary secondary expansion tank helium 
p r e s s u r e  2-3 psig 

26. Auxiliary secondary pump 

a .  Casing p r e s s u r e  0-1 psig 

b .  Check for  abnormal vibration and noise, 
overheating of motor ,  sparking a rma tu re  
brushes  

Thrust  bearing tempera ture  < 150°F 

Radial bearing tempera ture  < 150°F  

c .  

d .  

e .  NaK level normal  

32. Vital bus frequency 60 cps  

June 27, 1960 A-I- 1 2  



(Sheet 5 of 5) 

I tem 

38. Standardize instruments  

39. Building ventilation sys tem 

a .  One high bay exhaust fan on 

Q, 

Reading 

D 

iJ 
D 

SRE OPERATING CHECK LIST 

b .  One high bay supply fan on 

c .  

d .  

e .  Stack dilution fan on 

Equipment room supply fan on 

Four  equipment room exhaust fans on 

~ ~ ~~ 

40. Drain water f r o m  inters tages  of vent 
compr e s sor  s 

Drain water f r o m  instrume,nt air compressor  

Discuss operating plans with Edison personnel 

41. 

42.  

June 27, 1960 A-I- 1 3  
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W = Weekly (30 min. ) 
M = 1st Sunday of Month * = Replace filter bag 

(I 

SRE OPERATIONAL CHECK-OFF 

I 
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(Sheet 1 of 3)  

n 

LI 
n 

-. n 
/o 

CI 

D 

B 

SRE START-UP CHECK LIST 

Time 

Ope r a t  o r 

Shift Supervisor 

Item I Check 

I 1 .  Check control power on. 

2 .  Standardize al l  instruments and m a r k  the t ime on the instrument 
cha r t .  

3. Check reac tor  loading face to insure that all safety and control rods 
a r e  bolted in place and that a l l  elements a r e  secured in place with 
at leas t  one washer .  

4 .  Close high bay doors .  I 
5. 

6 .  Tes t  emergency diesel  engine. 

All blocks in main and auxiliary gal lery.  

~ ~~~~~~~~~~ ~ 

7 .  Kerosene flowing to main and auxiliary ga l le r ies .  
~ 

8 .  Dehumidification sys tem in operation. 

9 .  Check reac tor  vent line valves V496 and V137 open. 

. O .  Reduce reac tor  helium p r e s s u r e  to 1 psig.  

. 1. P r i m a r y  and secondary bulk sodium tempera tures  between 340 "F 
and 350°F.  I 

I 

. 2 .  Reactor sodium level 118 inches f 2 inches.  

. 3 .  

I 

Main secondary expansion tank level 45 inches f 2 inches.  
I 

I 4 .  

5 .  

6 .  

Auxiliary secondary expansion tank level 9 - l / 2  inches f 2 inches 

P r i m a r y  eddy cur ren t  brake on ready. 

Secondary eddy cur ren t  brake on ready.  

. 7 .  P r e s e t  p r imary  and secondary eddy cur ren t  brakes to come on 
a t  82 gpm. 

I 
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SRE START-UP CHECK LIST 

Item 

18. Main p r imary  pump operating at  a speed grea te r  than 100 r p m .  

(Sheet 2 of 3 )  

Check 

~~ 

19. Adjust main secondary flow equal to the main p r imary  flow. 

20. Set main pump selector switch on "both." I 
~~ 

21. Set main p r i m a r y  and main secondary acceleration r a t e s  at 8'7'0 

2 2 .  

23.  

Auxiliary pr imary,  pump operating a t  a speed grea te r  than 450 r p m .  

Adjust auxiliary secondary flow to match the auxiliary pr imaryf low.  

2 4 .  

2 5 .  

Check auxiliary a i rb las t  fan for operation. 

Check louver movement on auxiliary a i rb las t  heat exchanger. 

26. 

27. 

Remove &l jack plugs f r o m  s c r a m  bypass panel.  

Check reactor  dra in  pump for operation. 
I 

28. 

29. 

Check secondary dra in  pump for  operation. 

Tes t  off-normal circuit  for  main p r imary  and main secondary 
sys t ems .  

Vital bus frequency a t  60 c p s .  

Calibrate both Log N amplif iers .  

Calibrate both log count r a t e  amplifiers . 

30. 

31. 

32 .\ 

3 3 .  Energize safety rod dr ives .  

3 4 .  Energize control rod drives. '  

35. Check safety amplif iers .  I 

36 .  
1 

Check magnet holding cur ren t  for all four safety rods .  
holding cur ren t  should be approximately 50 m a .  

Set the neutron f lux  level amplifier (Beckman) on the 10-9 scale .  

The 

I 

37. 

38. Console dc power on. 

39. F iss ion  chambers  full in.  

40 .  Move fas t  dr ive for control rods 3 and 4 to upper l imi t .  

June 27, 1960 A-1-17 
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(Sheet 3 of 3)  

Item 

SRE START-UP CHECK LIST 

Check 

I 41. 

42. "Interlocks satisfied" light on.  

Rod control selector switch on "hand." 

143. Check operation of safety rods 

44. Check per imeter  warning l ights.  I 

June 27, 1960 
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DECAY TANK SAMPLING AND DISPOSAL 

V 

Date Time Tank 
Sampling 

Activity 
d/ sec 

Decay 
t 112 

Opr . 
Release 

Rate 
:u. f t /min 

Comdetion 
Date Time 

Ope r a to r 



I FLOW RATES - GPM REACTOR I I FREEZE SEAL TEMPS TEMPERATURES 

I SHIFT READINGS I I DAILY READINGS I TAKEN AT 17001 I 
I TEMPERATURES I 

TOTAL HOURS CRITICAL 

RUN NUMBER 

MEGAWATT DAYS 

NOTES 

DATE. 

8-4 4-12 12-8 

ENGINEER 1N CHARGE. . CII1CLE ONE 

CHlEF OPERATOR. 
f C O L O T I A P L O C O N I I * * T " P  

m-r-7 
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n 
b B Figure No. I 

480V Power D i s t r i b u t i o n  

0 
ra 
51 
D 

r3 

Location: E l e c t r i c a l  D i s t r i b u t i o n  Room Power: 480V, 3ph., d e l t a  
- Ref. : 77223 9 77224 9 SRE-72204 9693-77218 9 77219 9 77208 9 77209 

SIR Steam Generator  

Secondary S h e l t e r  Light ing  Panel 

Bla 

QO 1 7  

7 7  
A5P cosld..Bldg. 

B1 0- Normal Serv ice  Power Control  Center  (Fi?. 2 )  

B2 S i t e  Serv ice  Shop 

B3 +GL@ F i r e  Pump 

A i r b l a s t  Heat Exchanger 
Heater  Panel )  - Diesel Generator Backup 

Emergency Power Cont ro l  

B4 

B7 

(t8 b? 480$$8-120 KVA Main 208-120V D i s t r i b u t i o n  Panel (Fig. 1 1 )  
225 

Heater  Panel  (480V 

Breaker 

Center  (Fig.  3 )  

o-;t-o-+ Hot C e l l  (Fig. 1 0 )  
225 

Mechanical Room Control  Center (Fig.  9 )  

Bridge Crane (Fig. 8) 

Coff in  Serv ice  Hoiet  

C 1 4  elz- BoPler Room Cont ro l  Center  (Fig.  7)  

Galllery Dehumidif icat ion Control  Center  
,I 

Y9 Madn Secondary Pump Fan Motor 
2 - 480V Receptacles ,  KePosene'Pad 
2 - 480V Receptacles ,  Waste Area C 1 6  c15Bpiz Kmosem Pad - 

C 1 7  0- Sod'ium Serv ice  Receptac les  and Control  Center  

P B r e b t  0-18, 0-19, 0-21, H-22, H-23, A-24 (Ke!ras&a S:&t 
I 

I wws j 
C19 op Six, Bui lding Receptac les  

100 , 

IO - J5-.F6 RAS 

A-11- 1 ii June 27, 1960 
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n 

D 

D1 

DS 

E2 

E3 

E4 

P8 

F9 

(114 
a16 

C18 

Figure No. 2 
Normal Service Power Distribution 

Location: Electrical  Equipment Room Power: 480V, 3 ph. 

Ref. I 9693-77218, 77219 

M-(1 Set 

7 - ' Normal Control Power Panel, NCPP (Fig. 15) - 480 > 120 - 
4 0  

15 5 KVA F17 ' 

T A + w  map. Cooler Pump No. 1 (North) 

t& map. Cooler Pump No. 2 (South) .. 

-6- $:4;:-!3vap. Cooler Fan No. 1 (North) 

100 

H 2 q + i j p - W b  Kerosene Pump No. 1 (west) 

w 2 3 ~ ; 4 k - m  ': *Kerosene h m p  No. 2 (East) 

June 27, 1960 A-11-2 
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G20 
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H27 

H2 8 

Figure No. 3 

Emergen_c_y_PPawer Di s t r ibu t ion  

-_. Loc at i on  : Ele c Lr i c  al Dis t r ibu t ion  Room Power: 48W, 3 ph. 
Reference: 9693077218, 77219, 7 7 2 2 ~ ~  72503 

0 B7, F i g .  1 

M: Control Center 
(-Figure 5 )  

Instrument Control 
Power Panel (ICPP) 

n (Figure 16) 98---4 a Eddy Current Brake Panel 
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0 

0 
D 
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Figure No. 3 A  

Emergency Power D i s t r i b u t i o n  

NaK Coolant Systems for t he  SRE Na Pumps 

EQ. RM., Eas t  Wall Panel ")bl (Bottom) - 
EM. Bus 480V 3 ph. - ____ 

Spare 

----- Spare 
I 

NaK Pump Motor 
H.E. Blower I' 

(Typ.) 
Mn. P r i .  Area 

Aux. P r i .  Pump 
Area 

.. . 

Mn. Sec. Pump 
Area 

Aux. Sec. Pump 
Area 

. . .. -.~. . . . . 

Ref. Dwg. 9693-77297 

June 2 7 ,  1960 A-11-4 
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Figure Bo. 4 
Emergency 208-12ov M e t r i b u t i o n  

Location: Electrical  Dis t r ibu t ion  Room Power: 208V, 3 ph. 
Ref t 9693-77218 120V, 1 ph. 

m5 

L29 

L30 

L32 

L33 

K38 

K39 

K40 

K 4 1  

K42 

K 4 3  

Emergency MCC 
(Figure 3)  

11) 
(3-10) Main 208-12ov M e t r i b u t i o n  Panel 

60 

- 
- - o k  

15 

, 

Safety Rod Hotor 

Safety Rod Motor 

Safety Rod Motor 

Safa ty  Rod Motor 

Control Rod Drive Hotor No. 1 

Control Rod Drive Motor No. 2 

Control Rod Drive Motor No. 3 

Control Rod Drive Motor Bo. 4 

- 
--o o------ Emergeney Control Power, (ECPP) (Figure 190. 14)  

100 
I 

I 
-20- - - 
---o - Auxiliary Control Power Pan01 (Figuro 190.12 1 

+ 0- Emergency Ikghte  

---o Inetrument Control Power Panel, (ICPP) (Figure No. 16)  

----o Fieeion Chamber Drive Motors, 208V 

-E*#. Lights ' %---~~tlets (3) h. ~ m .  SO. WKU 4 a0 P I  - 
20 ' Dieeel Light 

20 Temporary Alternate  Supply 

20 

- - 
June 27, 1960  A-11- 5 



B 

Figure No. 5 
DC Power Di s t r ibu t ion  

Power: 120V DC - Location: E l e c t r i c a l  D i s t r ibu t ion  Room 

- Ref. : 9693-77218 

480V MCC (Fig. 1) Emergency MCC IF ig .  3 )  
BUS T p 9  
I T 

I 

- 1 52-1 Locked Open, Temporary 
!-i?b-$ --.---6-b To ICPP (Fig. 16 

480 120 
(Temporary) 

Hot C e l l  Spr 

Panel RR 

Reactor Floor P l a t e s  

Diese l  GOV. Motor and d a t t e r y  Breaker 

Eddy Current Brake 

Auxil iary 

Auxil iary 

Panel 

Primary Pump 

Secondary Pump 

Ai rb la s t  Fan 

June 27, 1960 A-11-6 

~ .- 
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Figure  No.  6 
Mechanical Room Lighting Panel 

Location: Mechanical Room - Ref. : 9693077208 9 97221 

Power: 120V, 1 ph. - 
- 
0 0-0 c18, Fig. 9 5 KVA > 

120 > 480 

I n 
O--- Air Conditioner (5T) Control Power 21--o 

3 High Bay Heater Control 

4 O--- Control Room Heater Control 

0- Men's Room Exhaust Fan 5 

I 

6 0- Boi ler '  Room Control Power 

I 

7 o-. Mechanic& Room Exhaust Fan 

h Ladies' Room Exhaust Fan 
9 1-5 

0 June 27, 1960 A-11- 7 
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4P 

4b 

Coffin Traverse 480> 208 

F, u 

5 KVA 

D 
on Colunln 
in Hi. Bay 

Figure No. b 
75-Ton Bridge Crane Power 

Location: Crane Bridge Power: 480V. 3 ph. Ref.: 9693-77218 

June 27, 1960 
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Figure No. 9 
Mechanical Room Hotor Control Center 

Location: Mechanical Room - Power: 480V. 3 ph. 
- Ref t 9693-772089 97221 

22s 

Freon Compressor 

Cooling Tower Fan 

Air Conditioner Fan 

Cooling Water Pump 

Bigh Bay Supply fan No. 1 

~ i g h  BW supply F- NO. 2 

Meiranine Supply Fan 

B 3  bp+ +@ Equipment Room Exhaust Fan Nob 1 

B9 k2+@ Equipment Room Exhaust Fan Hoe 2 

Equipment Room Exhaust Pan Hob 3 

B11 ,,High Bay Exhaust Fan Hob 1 

B l l A b > - i  f i@gh Bay Exhaust Fan No. 2 

B12 k2-i !Equipment Room Supply Fan 
I k2-i E = l i E q d p m e n t  Room Exhaust Blower 

c18 L z w A O C 1 9  Mechanical Room Lighting Panel (Fig. 6 )  

June 27, 1960 A-11- 9 



+ -  
Figure ?To. i o  

Hot C e l l  Power Distribution 

Location: Hot Cell West Wall 

- Ref. : 9693-77208 9 77221 

Power: 480V, 3 ph. - 

n 

B3 1-g- 225 -c9, Fig. 1 

B4 t - ~ ~ - ~ ~ - ~  Stack Dilution Fan 

3/4 Radioactive Sump Pump 
c8 r - c> 
c20 Service Area Exhaust Fan 

120V Control Power 

D14 Hot Cell Lighting Panel 

Bridge Crane 
2 

June 27, 1960 A-11-10 
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B 1 -  sa 

I 

i7 

%.. . -  

IJ 

- 
0 
50 Area Lights and Receptacles 

Te t r a l in  Pad Lighting Panel - Tet ra l in  Pad and Waste 

- 
4b 0 O--- Alternate Supply t o  Emergency 208-120V Panel (Fig.  3)  

50 

- 
b o 0- Hot Water Heater 

30 

- 0-. 120V Beater Panel (9693-77226) 

n 
0 - Perimeter Spot Lights 

e 
13. 

za 

ff 

Figure Eo. 1 I 
Main 208-rrov Distr ibut ion 

Location: E lea t r i ca l  Distr ibut ion Boom Addition Power: 120V, 1 ph., 

- Ref . : 9693-77213 772&, 77205 
2 0 8 ~ .  3 ph. 

7. t-;"- Lighting Panel L-1 (Fig. 13)  

:? 1-i"'- Perimeter Lighting Panel 

0- Meezanine Lighting Panel - of f i ce ,  mechanical room, 
experimental area l i g h t s  and receptacles  

Power Panel P-1 - High Bay Outlets,  Control Room Out- 

haust Fan, Stack Monitor 
- l e t s ,  Panel FF, Boiler Room ou t l e t e ,  Boiler Room Ex- 

O--- Mezzanine Power Panel - Office Area Receptacles 

s3 
June 27 ,  1960 A-11- 11 

- 



Figure No. I2 

Am. %mer;:ency 208 - 120V Dist. 

Location: Electr ical  Distribution Room (’l.!est W a l l )  Power: 208V, 3 n: . 
Ref: 9693-77 2 1  8 12OV, 1 pil. 

1 

-Mn. Sec. Nak System Control Power 

+--Aux. Sec. Nak System Control Power 

Dehwnidif icat ion Control Panel,  
DH T/C Readout 

Exh. Fan -----d I 
Old Batt. Rn. 

P.P. ~nl. T.T. Instr .  Power 
pwr. 

Hi Bay T/C----4 o 
Pnl. (m & SS) 

June 27, 1960 A-11- 12 

__ - 



Firure No. 1 3  

Lighting Panel L-1 

Power: 120V, 1 ph. Location: E lec tr i ca l  Distribution Room - - Ref . : 9693-77213 
1 

l 

High Bay Mercury Vapor Lights 1-i" 
0- Coffin Storage P i t  Lights t-- - Elec tr i ca l  Distribution Room Lights 

0- Instrument and Control Room Lights 

- 
0- B o i l e r  ,Room Lighte 

I - Reactos Control Room Lights 

/ '  

b Restro& Lights 
20 - i 

!I - Coffin !Storage Lights 
'I 

I 
I 

I, 

o--- Emergency Battery Lights 1:; O---- Liquid Nitrogen Tank Control 

June 27, 1960 A-11- 1 3  



a g l l r e  €io. 14 

Emernenas Control Power Dietr ibut ion (ECP Panel 

Looation: E lea t r i ca l  M s t r i b u t i o n  Room (So. Wall) Power: 120/208V 

1 t-02- Eaison Instrument Panel 

7 
L: 

6 

7 

2 o-- Fire A l a r m  
20 

Panel DD 1i.t. S;st~-rn CL: ?:* I r 'r. 
AC-1 (Pnl. "IP Top) (FcarIPerfy K-39) 0- Sodium Leak Deteotors 

0- 24V Instrument Power 

8 0-. Panel EE 

9 0- Panel HH 

10 0 .  Panel BB 

11 o-, Annunciator Panel 

0 Selsyn Rod Posi t ion  Indica tors  

0- 
h e 1  Erp. Iaatr. Panel 
Bot ce l l  Control Power (Exhauet Fans only) 

22 0-- Evaporative Cooler Pump No. 1 

23 Evaporative Cooler Pan Bo. 1 

24 0- Panel CC 

Evaporative Cooler Pump No. 2 

0- Panel KR 

27 0 Panel FF 

30 0 Panel (M 

0- EPaporative Cooler Fan No. 2 

32 0- Inter-communication System 
38 0 O-- EoP. Pnl. 70, 71. (Mverter Pole H.G. Control pnl) (Yel. 5631) + Plantcontrol Panel 

June 27, 1960 A-11- 14 



Location: 

Ref . : 

F i e r e  No. 15 
Norm1 Service Control Power (NCPP) 

Power: 120V - E l e o t r i c a l  D i s t r ibu t ion  Room 

9693-77218 

1 t--*-- Norm. Power Failure Signal  t o  E.P. Panel - 

2 b-6:- C 1 5  Auxiliary Secondary Expansion Tank Heaters 

0- c16 Auxiliary Secondary Heaters 
f-jao' 

4 t-O?-, C 1 7  Main Secondary Expaneion Tank Heatere 

5 t-6;- C 1 8  Main Intermediate Heat Exchanger Heaters 

n 
-0 0-- Fl.9 Auxiliary Primary Heaters 

7 1-05- C 1 4  Main Primary Heaters 

n 
0- F20 Auxiliary Intermediate Heat Exchanger Heaters 

20 

9 0- Control C i rcu i t ,  Miscellaneous Equipment 
20 

10 /-Oz- Diesel Bat tery Charger 

11 t-02- 480V Heaters 

0- F21 Reactor Vent Condensate Tank Heaters 
l2 1-O; 

13 t-oz-. Sodium Pump Panel Fans 

14 1-02- F13 F i n  Secondary Heators 

o-. M e c h a h a l  Room Power Panel 

24 o-. Normal Power Fa i lu re  Scram (R.R.) (K422, 2 Sec. T.O.) 
20 

A-XI- 15 June 27, 1960 



Fimre No. 16 
Instrument Control Power (ICPP) 

Location: Electr ica l  Distribution 

- R e f .  t 

5-+ 

? 

Emergency 208/120v 

K42, Fig. 4 

Room 

c- 

Temporary 
Emergency 
SUPPlP 

- Power: 120V, 1 ph. 

Emergency MCC, F i g .  3 
4 s 

480v ph* Temporary Supply 
(See Fig. 3) 

Regulated Instrument Power (Sorensen) 

40 

0- Unregulated Control Power No. 1 3 

I 

June 2 7 ,  1960 A-11- 16 
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a 
a 
D 

a 
D 

Figure No. 17 

Eddy Current Brake Control Power 

Power: 120V, 1 ph. ,  AC Location: High Bay Area - - 
- Ref. : SRE-72204-A, F i g .  5 

June 27, 1960 

Primary Brake 

Secondary Brake 

Moderator Coolant h m p  

Annunciator Panel 

Secondary Motor Valves (future) 

I 

Gallery Dehumidifier (future) 

I 

Gallery Dew Point Recorder (future) 

A-11- 17 
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Figure No. 20 
24oP Heater Feeder 

Location8 Electrical Equipment Room - Pawert  2bW, 3 ph. 
Reference: 9693-77226, 77227, 77228 

B l  

B2 

B3 

B4 
B5 

- B 6  

B7 

B8 

B9 

B10  

B I l  

BI.2 

Bu 

B 4  

B15 

Bl6 

m7 
B18 

B19 

B20 

E21 

B22 

300 

Sodium Sarvice 24oP Heater P a n e l  "A" (Fig. 21) 

Sodium Service 24011 Heater Panel "B" (Fig. 22) 

i-$Tp Main Heater Distribution and Control Center ( Fig.23) 

f-y;;;ol' care preheat Portable P a n e l  

r o d -  
I pg- 

h 

Valve and huop Heater P a n e l  

5 - 30A wlilding Heater Receptacles 

5 - 30A Building Heater Receptacles 

LN2 Evaporatar 

Vent P i p e  Heaters 

Panel TT 

Panel PP 

spare 

r3----- spare 

spare 

June 27, 1960 A-11- 18 
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Figure No. 21 

Sodium Service 240V Heater Panel A West 

Power: 240V, 3 ph, - Location: Sodium Service Building 

- Ref. : 9693-77226 

0- Sodium Melt Tank Heaters 1-12, "A" A 7  I- 
A 5  L p -  Sodium Service Vent Heaters 81-99, "D" 

o-- Sodium Service F i l l  P ipe  Heaters \3-32, "B" 
A2 t-+ZP 

- 
0- Sodium Service Process Pipe Heaters 33-64, "C" 

A3 t- 225-3P 

u~ b-&=@ 15-3P 
Sodium Service Hoist 

Sodium Service Valve Heater Panel 

June 2 7 ,  1960 A-11- 19 
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D 
n 
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Figure Mo. 22 
Sodium Service 240V Heater Panel B 

Power: 240V, 3 ph. Location: Sodium Service Building - 
- Ref. : 9693-77226 

-0-ik Hot Trap F'Jrnace A 
F1 PI., 

n~+l-.. Hot Trap Furnace B 
F2 p 2 5  I 

Reactor Drain Electromagnetic P I l q  

D8B 

E6B 

I 

Secondary F i l l  Tank 3 - a  Heaters 120-123 
I 

D2B knH k Secondary F i l l  Tank Heaters 100-103 
3 0 - 2 ~  

1 !, 

D2B knH k Secondary F i l l  Tank Heaters 100-103 
3 0 - 2 ~  

1 !, 
E3B brio= I- Pri .  Immer6ion F i l l  Tank Heaters 104-105 

I 
! 

I 

30-3P 

D 7 B p i % +  Flushiand Drain Tank Heaters 

E 4 B F n 0 - 4 &  Flush and Drain Pipe 'eaters 
50-3P 

June 27, 1960 A-11-20 



Figure No. 2 3  

Main Heater D i s t r ibu t ion  Panel 

Power: 240V, 3 ph. Location: E l e c t r i c a l  Equipment Room - 
- Ref. : 9693-77226 

F2PT-+ 
June 27, 1960 

Main Primary Heaters 

Main Intermediate H e  a t  Exchanger He a t  ers  

Main Secondary Expansion Tank Heaters 

Auxiliary Secondary Expansion Tank Heaters 

Auxiliary Secondary Heaters 

1 ' /  

Main Secondary Heaters 

I/ 
Auxiliary Primary Heaters 

1; 

Awliarp Intermediate Heat Exohanger 

Reactor Vent Condensate Tank Heaters 
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SODIUM:REACXOR EXPERIMENT 
G( OUP 

L. E. blasgow 

A. Waiker, Sec. 

A 

-* 
Group I: Leader 

4 

0 P 

I 

I 

I SPECIAL I ASSIGNMENTS 1 STAFF I 
P. 0. Morton 
W. Littleton i E. 0. Dryer 

W. J. Freede 
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Y 
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I 
C 
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! 
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'I 
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J I  

A 
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1 Dept. 779 

Health Physics 

Appendix 111. Sodium Reactor  
Experiment  Group Organization 

- 
T G a l p a  

L 
I 

r- J. W. Shannon I 
-11 :NSTRUMENTATION 1-1 

i ' U. J. Vandenberg ' C. G. Bergdorf 
Leadman 
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L E G E N D  

I Figure A-IV-4. Service Coolant 
System, P and I Diagram 

(9693-7002 1)  
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Figure  A-IV- 13. Sodium-Service- 
SystemThermocouple and Heater  

Schedule ( shee t  1 of 2; 9693-70031) 
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Figure  A-N-13.  Sodium-Service- 
Sys tem Thermocouple and Heater  
Schedule (sheet 2 of 2; 9693-70032) 

A-IV-13 b 


	6) De-energize freeze trap heaters designated in Step
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