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PREFACE

The report on the Molten-Salt Reactor Experiment (MSRE) has been
arranged into twelve major parts as shown below. Each of these covers
a particular phase of the project, such as the design, safety analysis,
operating procedures, etc. An attempt has thus been made to avoid much
of the duplication of material that would result if separate and inde-
pendent reports were prepared on each of these major aspects.

Detailed references to supporting documents, working drawings, and
other information sources have been made throughout the report to make
it of maximum value to ORNL personnel. Each of the major divisions of
the report contains the bibliographical and other appendix information
necessary for that part.

The final volumes of the report, Part XII, contain rather extensive
listings of working drawings, specifications, schedules, tabulations,
etec. These have been given a limited distribution.

Most of the reference material is available through the Division
of Technical Information Extension, Atomic Energy Commission, P.0. Box
62, Oak Ridge, Tennessee. For material not available through this source,
such as inter-Iaboratory correspondence, etc., special arrangements can
be made for those having a particular interest.

None of the information contained in this report is of a classified
nature.

All the reports are listed below.

ORNL-TM-T728% MSRE Design and Operations Report, Part I, Descrip-
tion of Reactor Design, by R. C. Robertson

ORNL-TM-T729 MSRE Design and Operations Report, Part II,
Nuclear and Process Instrumentation, by
J. R. Tallackson

ORNL-TM-T730% MSRE Design and Operations Report, Part IIT,
Nuclear Analysis, by P. N. Haubenreich,
J. R. Engel, B. E. Prince, and H. C. Claiborne

ORNL-TM-731 MSRE Design and Operations Report, Part IV,
Chemisgtry and Materials, by F. F. Blankenship
and A. Taboada

*
Issued.



ORNL-TM-732%

ORNL~TM-T733*

ORNL-TM-90T7*

ORNL-TM- 908

ORNL-TM~909

ORNL-TM-910

ORNL-TM-911

iv

MSRE Design and Operations Report, Part

vy

Reactor Safety Analysis Report, by S. E. Beall,

P. N. Haubenreich, R. B. Lindauer, and
J. R. Tallackson

MSRE Design and Operations Report, Part

Operating Safety Limits for the Molten-

Reactor Experiment, by S. E. Beall and
R. H. Guymon

MSRE Design and Operations Report, Part
Fuel Handling and Processing Plant,
by R. B. Lindauer

MSRE Design and Operations Report, Part
Operating Procedures, by R. H. Guymon

MSRE Design and Operations Report, Part
Safety Procedures and Emergency Plans,
by A. N. Smith

MSRE Design and Operations Report, Part
Maintenance Equipment and Procedures,
by E. C. Hise and R. Blumberg

MSRE Design and Operations Report, Part
Test Program, by R. H. Guymon and
P. N. Haubenreich

MSRE Design and Operations Report, Part
Iists: Drawings, Specifications, Line
Tnstrument Tabulations (Vol. 1 and 2)

VI,
Salt

VII,

VIII,

IX,

X,

XI,

X1I,
Schedules,
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SECTION 5

REACTOR STARTUP

After the auxiliary startup check lists have been completed, there
is still a considerable number of operations to be done prior to power
operation. The detalls of these are given in this section in chrono-
logical order. In each section a general description is given as to
what is to be done, what precautions are necessary and suggests corrective
action in case of difficulty.‘ This is followed by detailed check lists.
Section 5K describes the normal operation of the plant. Information
is given as to what equipment should be operated and in general how it
is to be operated. The operational limits are covered by the Building

Tog. (12A-2A or 12A-2B)
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PURGING OXYGEN AND MOISTURE FROM THE SALT SYSTEMS

After any appreciable amount of atmospheric contamination has occurred, as
when a system is opened for meintenance, it will be necessary to purge out mogst
of the oxygen and moisture before heat-up.

By evacuation and refilling the coolant system with helium, the oxygen and
moisture content can be reduced to a tolerable (~100 ppm) level. However, evacu-
ation cannot be used on the fuel or fuel drain tank systems because fission gases
would be released from the charcoal beds. Oxygen and moisture willmbg removed
from the fuel system by purging a sufficient amount of helium while mixing with
the fuel pump. Since mixing during a continmious purge is not possible in the

fuel drain tenks, alternate pres sure-vent ecycles will be used.

1  PURGING THE FUEL SYSTEM Init, Date & Time

Purging of the fuel system after maintenance will

consist of introducing helium into as many openings
as possible, circulating it with the fuel pump, and
venting continuously through the main charcoal beds.
A minimum of 9 fuel system volumes (~6T5 ft3) of helium
will be required to lower the oxygen concentration from
atmospheric to < 100 ppm. Details are given below:
1.1 Close or check that the following valves are
closed:
(High Bay Area)
Sampler-enricher operational valve
(Main Board)
F P vent HCV 533 __ >
Bypass valves HCV 5hk
HCV 55
HOV 5W6
(Vent House)
Sample Station V¥ 518A > and V-518E
(Coolant Drain Cell)
WOR V 720A and V 720B ____

V 525A and V 525B s

TX- 3545
(7-64)
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Init. Date & Time

(Electric Service Area)
V-5194A
1.2 Check that freeze valves 10k, 105, and 106

are deep frozen
1.3 Set up maximum helium flows through the four
bubble tubes and the pump (FP) as follows:
(Diesel House)
1.3.1 Check helium supply of 4O psig on lines
501 and 516 _

(Main Board)
1.3.2 Set PCV-522 to 5 psig.
1.3.3 Set FP bubbler selector switch S-36
"both bubbler" position _

(Vent House)
1.3.4 Open V-522B and V-557B

1.3.5 Open two of the following pailrs of

valves and close the other two pairs:

V-620 __ and V-62L s
V-621 ___ and V-625 s
V-622 __ and V-626 s
V-623 __ and V-627

1.3.6 Open or check open the following:
(Special Equipment Room)

V5244 ,

(Transmitter Room)
V-592A ., V-600A —
V-596A > V-599A
V-5934 , V-589A

1.3.7 Adjust bubbler throttle valves to ob-
tain flows as given in building log.
(Transmitter Room)
FP bubblers:
V-592B for FI-592
V-596B for FI-596
V-593B for FI-593
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Init. Date & Time

OFT bubblers:

V 600B for FI 600

V 599B for FI 599 _

v 589B for FI 589 .

NOTE: The OFT bubblers may be plugged because

of a frozen heel of salt. This will be indicated
by a high pressure on FI 599 and FI 600 (alarms

on XA L006-6) and a false high level indication

on LI 599 and LI 600 (alarm on XA 4007-2). 1In
this event close block valves HV 599 and HV 600.

It would then be necessary to relieve the pressure
by turning test switch S-38 momentarily to
"equalizer No. 1" and then to "equilizer No. 2"
positions. Wait until the OFT temperature is

above salt liquidus before placing plugged bubblers

back ito service. Indicate condition of bubblers:

1.3.7 Set FIC 516 to maximum flow (~5 1/m).

1.4 1In preparation for running the fuel pump to aid
in mixing the purge gas, check the following:
(Control Room)
1.4.1 0il level on LI-OT-1 >50 %
PIC 513 set for 7 psig s
F0 P No. running
Shield oil flow 8 gpm on FI 7Ok >
Seal oil flow of L4 gpm on FI 703
(Water Room)
1.4.2 Motor cooling water 5 gpm on FI 830

(Control Room)
1.4.3 start fuel pump.

1.5 Determine the required purge time required

before heat up is begun as follows:
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Init. Date & Time

3

1.5.1 Determine total helium flow being intro-
duced into the fuel system. Refer to calibration

curves availaeble to convert indicator readings

to 1/min.
(Transmitter Room)
FI 592 _ psig=___ 1/m,
FI 596  pslg=_ 1/m,
FI 593  psig=__ 1/m,
FI 600 _ psig= __ 1/m,
FI 599 ____ psig=____1/m,
F1 580  psig=____ 1/m
(Main Beard)
FI 516 % = 1/m,
Total Flow ____ 1/m.

1.5.2 Determine time required to purge T system

volumes at the flow established in step 1.5.1 by:

75 fta/vol x 7 vol _ 248 _
Flow l/m X §gg§ Flov 1/m

Time (hrs) = hrs.
Purging helium at the rate in 1.5.1 while mixing
with the fuel pump, for the time sbowe should

reduce oxygen contemination to < 500 ppm.

1.6 After purging for the length of time determined
above (approx 30 hrs), reduce the purge to normal

flow rate (see secticn 5.1.2.8 and 5.1.2.9).

1.7 Continue the normal purge rate (total approx
L.2 l/m) during reactor startup to further
reduce oxygen concentration in the gas to below
100 ppm which would represent < 1 ppm oxide in
8,800 1bs of salt.

2  PURGING THE FUEL DRAIN TANKS

Purging of a fuel system drain tank after it has been
opened to atmosphere for any reason consists of alter-

nately pressurizing and venting of helium. Pressure
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Date & Time

changes of 5 psi will be made by alternately pressurizing
to T psig and venting to 2 psig. To reduce the oxygen
concentration from atmospheric to < 500 ppm before heat
up is begun will require 24 cycles. An additionsl 6
cycles will be performed during heat up to lower oxygen
concentration to < 100 ppm. Each pressure cycle will
require in excess of an hour due to flow limitations

of FE 517. The theoretical number of AP cycles to

reduce oxygen concentration to any desired value may be
determined by:

Co
ln-é—

P
1n ﬁg
1

where N = number of pressure cycles purge gas required

Co = beginning concentration O2 in ppm

C = desired or end concentration O2 in ppm
Pl = end vent cycle pressure, psia
Pb = end pressure cycle, psia.

2.1 Check that the cover gas system is in operation.

2.2 Check that the drain tank, associated fill and
transfer piping, and freeze valves, to be purged
are at room temperature (Mark through tank(s)

not to be purged).

FDL FD2 FFT
Line 109 Line 108 Line 107
FV 109 ::::: FvV 108 ::::: FV 107 :::::
Line 106 ___ | Line 105 __ | Line 104
FV 106 ___ |FV 105 | FV 104

(Control Room)

2.3 Close the bypass valve(s).
HCV 5Lk HCV 545 HCV 546

|
|

2.4 Close the vent valve(s).
HCV 573 HCV 575 HCV 577
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2.5 Set PIC 517 to 8 psig. Note that fuel system

pressure must be < 2 psig for this valve to open.

2.6 Open tark supply valve by checking that:
0.6.1 Receiver selector S-4 in FST position

2.6.2 FYV 111, FV 107, FV 108, FV 109 are

frozen

2.6.3 Two jumpers placed in circuit 115
Permission to insert jumpers
2.6.4 Request open valve:

l’ﬁcv 572 jHCV 574 JHCV 576

©,7 Complets pressure-vent cycles of T psig to 2 psig

as Tollows:
2.7.1 When pressure in tenk reaches T psig, close
supply valve and open vent valve.
Close HCV 572 | Close HCV 574 | Close HCV 576
Open HCV 573 | Open HCV 575 ___ | Open HCV 577

2.7.2 When pressure in tank reaches 2 psig, close

vent valve and open supply valve:

Close HCV 573 | Close HCV 575 __ | Close HCV 577
Open HCV 572 | Open HCV 5Th | Open HCV 576
2.8 Fepeat above cycle (step 7) 2h times before heat
up is begun. Record data in Table SA-L.
2.9 Continue above during reactor startup (Sections

5A and 5B). There should be a total of at least
30 cycles. BRecord data in table 5A-2.

2.10 Remove Jumpers in circuii 115
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TABLE 5A-1 DRAIN TANK PURGE CYCLES BEFORE HEATUP

SA-T
8/3/65

Pressure Cycle, Step 2.7.1

Vent Cycle, Step 2.7.2

Date and Time Max. Pressure

Date and Time

Min. Pressure
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TABLE 5A-2 DRAIN TANK PURGE CYCLES DURING HEATUP
Pregssure Cycle Step 2.7.1 Vent Cycle Step 2.7.2
Date and Time { Max. Pressure { Ave. Temp. | Date and Time |{ Min. Pressure | Ave. Temp.
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3  PURGING OF THE COOLANT PIPING AND DRAIN TANK
Purging of the coolant piping system and coolant drain

tank will consist of evacuation of 0.5 psia or less

and refilling with helium. Provisions will be made

for the prevention of beryllium contamination from

the vacuum system.

If the coolant system or coolant drain tank system

are to be purged separately, the applicable portions

of this procedure will be used.

3.1 Check that the entire coolant system, coolant Init. Date & Time
drain lines, FV 204 and FV 206 are at room

temperature.
3.2 Check that the drain tank (CDT) is:

emptied of salt and cold
or, full of frozen salt
(Vent House)

3.3 Install & vacuum pump at V 560A. The vacuum

pump is to be either fitted with an absolute
filter on the exhaust or connected to building
exhaust. Tag the pump as being beryllium
contaminated. Include a vacuum gauge to
indicate system pressure.
) (Control Room)
3.4 Turn the CP bubbler selector $-39 to "off."
(This closes HCV 595 Bl, B2, B3 and opens
HCV 595 Bh4 and B5.)
3.5 Close or check closed the following valves:

Fm e s

P

(Coolant Drain Cell)

VSLA ___, VTO___,

vie ., v529 .,
(Transmitter Room)

V5ohA ., VS95A ., V598,
(High Bay)

Coolant sampler valve HCV 998
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(Special Equipment Room)
3.6 Check that line 203 is blanked.

3.7 Open the following valves:
(Coolant Drain Cell)

V5118 vset

(Control Room)
HCV 5114, FICcS5l2 _, HCOV 52T ____ ,
HCV 511B _, PCv 528, HCOV 536 ___
HCV 547 .

(Vent House)
3.8 Close V 560B
(Vent House)
3.9 Turn on vacuum pump and throttle open V 560A

according to capacity of the pump. As pressure

drops, open valve completely.

3.10 Evacuate the system to ~0.5 psia and hold for
4 hours. Record time k4-hour period

started » stopped

(Diesel House)
3.11 Check or instsll a temporary line from V 500C
to V 597B to bypass FCV 500 if fast purge is

desired.

3.12 Start coolant pump, cover gas purge and coolant
drain tanks, purge as follows:
(Coolant Drain Cell)
3.12.1 Open V 512 - and V 511 A

(Control Room)
3.12.2 Set FIC 512 to 0.6 1/m.

3.12.3 Throttle HCV 511B open slightly (there
is no flow indicator on this line) so that

there is a small purge through the drain tank.

3.13 Purge for two hours, then close V 5604

and stop vacuum pump
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3.1k Continue purge during remainder of reactor startup.

3.15

Remove bypass around FCV 500 . Open V 560B

when system reaches atmospheric pressure

Remove vacuum pump from vent house. Handle as
if it were beryllium contaminated équipment
until it has been cleared by Industrial Hygiene.
Drain the oil and have a sample anglyzed for
beryllium content. Flush out the pump with
clean oil. Dispose of all used oil in approved
beryllium containers marked for burial.

0il sample contains ug/cc beryllium.
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5B STARTUP OF COVER GAS AND OFFGAS SYSTEMS
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The cover and offgas systems may remain essentially in full operation
during shutdown Qeriods. However, they are important enough that at
each startup all valves, equipment, and instrumentation will be checked.
The following detailed procedure is designed to provide a supply to all
necessary locations and put each system in a standby condition.
NOTE: Position of valves marked "*" may depend upon conditions of the
system. If possible, set these as indicated. If not, shift super-
visor should approve deviation.

Init. Date/Time

1. Put two sections of the main charcoal beds on
stream. Shift supervisor should decide which two
are to be used.

1.1 Open two of the following pairs of valves and
close the other two pairs. Tag all eight
valves and note thelr position.

(Vent House)

V-620 and 624
V-621 and 625
V=622 and 626
V-623 and 627

1.2 Set the following valves as shown:

V-522A tag open V-518C2 tag closed _
V-522B tag open V-518C3 tag closed __
V-518A tag closed V-518D tag closed
V-518G tag open V-518E tag closed
V-518B1 tag closed __ V-518F tag closed
V-518B2 tag closed _ __ V-55T7A tag closed
V-518B3 tag closed __ V-557B tag open

V-518C1l tag closed V-537 tag closed

V-52UB tag closed V-538A and B tag closed

V-566A and D tag closed
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2 Put the auxiliary charcoal bed on stream by setting

hand valves as follows:

V-561A Tag open

V-571A Tag closed

V-571B Tag closed

V-562A Tag open

V-562B Tag closed

V-562C Tag open

3 Set up valves for the coolant system and oil
systems as follows:
V-560A Tag closed
V-560B Tag open

(Service Tunnel)

V-534A Tag open
V-534B Tag open
V-535A Tag open
V-535B Tag open
*V-513A Closed
V-513B Tag open
¥V-510A Closed
V-510B Tag open

NOTE: The setting of all evacuation valves in line
565 are covered in Section LE.
L Check to see that the offgas monitor RIA-557 and

stack monitor RIA-S-1 are in service.

5 Set the fuel drain tank valving as follows:
(WESA)

V-519A Closed

¥HCV-573 Closed
(Main Control Room)

*HCV-5T75 closed

*HCV-5T77 closed

"HCV-54k closed
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5 (continued)
*HCV 545 closed
*HCV-546 closed
¥HCV-5T72 closed
*¥HCV-57L closed
*HCV-5T76 closed
¥HCV-533 closed

NOTE: V-572, 574, and 576 are opened on containment
check list,
6 Set fuel system valves as follows:
*¥FCV-516 closed
PCV-522 closed
(Special Equipment Room)
V-524A tag open
V-500J tag open
V-554 tag closed and cap line

(Transmitter Room)

*¥V-592A closed ____ V-589B open
V-592B open V-599A closed

*V=-593A closed V-599B open
V-593B open V-600A closed

*¥V-596A closed ___ V-600B open
V-596B open V-501 tag open

V-589A closed

NOTE: V-516, V-592C, 593C, 596C, 589C, 599C, 600C,
and 519B are opened on containment check list.
V-523 is in the reactor cell and should be opened
before cell is sealed.
T Set coolant system valves as follows:

*¥V-594A closed

V-594B open

*V-595A closed

V-595B open

*¥V-598A closed

V-598B open
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(Coolant Cell)
V-594C tag open
V-595C tag open
V-598C tag open
V-512 tag open
V-511A tag open
V-511B tag open

(Main Control Room)

*HCV-511A closed
¥FCV-512 closed
*HCV-527 closed
*HCV-536 closed
*HCOV-547 closed

8 Valves to fuel sampler enricher should be set as
follows:
(High Bay)
V-509 tag open V-650 closed
*V-672 closed V-6L45 closed
*V-664 closed V-646 closed
*V-666 closed V-655 open
V-671 closed V-668 open
*V-657 closed V-6T70 open
*V-683 closed V-669 open

V=64l closed

9 Set valves to coolant system sampler as follows:
V-515 open and tagged
VC-650 closed
VC-651 closed
VC-670 closed
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10 Set chemical processing valves as follows:
V-530 open
PCV-530 set at 20 psig
¥V-611 closed
*V-60TA closed
*V-607C closed
*¥V-608A closed
¥V-610A closed
V-603A closed
(Main Control Room)
HCV-530 closed
*HCV-692 closed

11 Valves in supply to leak-detector system are set
as follows:
(Diesel House)
V-51LA tag open
(Transmitter Room)
V-514B tag open
*¥V-514C closed
PCV-51k4 set at 100 psig

12 Connect helium trailer ta line 500.1

Open all valves on trailer.

13 Set valves in helium supply headers as follows:
V-FHS open
V-5004A open
V-500D open
V-500E tag open

*V-500F closed
*¥V-597A closed
V-597B tag closed
¥V-549 open
*¥V-605A closed
V-500 N-1 closed

lHelium Trailer license number - USN 120761
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13  (continued)
V-500 N-2 closed
V-500 N-3 closed

14  Check to see that helium dryer and oxygen removal
unit No. 2 are ready to operate but valved off and
in standby.
V-500B open
V-504 tag closed
V-503A tag open
V-503B tag closed
V-503C tag closed
TIC-DR2-1 set at zero
TIC-PH2-1 set at 800°F
TIC-OsR2-1 set at 800°F

15 Put helium dryer and oxygen removal unit No. 1
in service.
15.1 Set valves as follows:
V-500C tag closed
V-500D tag open
V-505A tag closed
V-505B closed

15.2 Set heater controllers as follows:
TIC-DR1-1 set at zero
TIC-PHL-1 set at 800°F
TIC-02R1-1 set at 1200°F

15.3 Periodically open V-549 to vent pressure.

16 Check to see that all emergency cylinders are
connected to headers and headers are above 1500 psig.

Tag closed V-5024 and V-502B.

17 Check to see that the pressure in the normal
helium supply header is above 500 psig and is in

service (PI-500F).
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18
19

20

21

22
23

2k

25
26

Tnit. Date/Time

Set PCV-500G at 250 psig (PI-500H).

Set FIC-500 at 0.35 c¢fm, This will limit the
helium flow to the capacity of the dryer and

02 removal units.

Continue to purge through line 549 until the
moisture content is less than 1 ppm Oz and

6 ppm HoO. Set flow to oxygen and HsO analyzers
at 100 cc/min.

When the No. 1 dryer and Oz removal units are
functioning satisfactorily, set up remaining
valves as follows:

V-597A tag open

V-605A open
V-605B open
V-500F closed
V-500H tag open

Set PCV-605 at 35 psig.

If PCV-605 does not function properly, have it

repaired and recheck operation.

When PCV-605 does function properly, set valves
as follows:

V-605A tag closed 3

V-605B tag closed

V-500F tag open

V-500G tag open

Set PCV-500C at 35 psig.
Check to see that RIA-500D is in service.
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5C HEATUP OF DRAIN TANK SYSTEM

This section covers the heatup of FD-1, FD-2, FFT, and asscciated
lines. In general, whenever a tank is heated, the lines will be heated
and kept hot from this drain tank to the first freeze valves. From this
point the lines can be heated or cooled depending on the operation in
progress. Heatup of lines necessary for salt addition will be covered in
5D; heatup of the fuel and coolant systems and the £ill lines will be
covered in 5F, and heatup of the transfer lines and fuel storage tank
will be covered in 11A,

In this procedure, the details of the heatup of each tank are listed
separately; however, all can be heated simultanecusly if desired. When
possible the TE's on lines and vessels which are being heated should be
monitored continucusly. Equipment previously heated should be monitored
at least twice per shift to prevent overheating or freezing.

In normal operation FD-1, FD-2, FFT and CDT will be maintained at
1100 to 1200°F. The FST may be cooled if desired. The transfer freeze
valves and other pockets of salt located in a high gamma field shall be
maintained at LOO°F to 600°F to prevent the excessive evolution of Ffluorine.
The empty lines may be cooled to ambient temperature.

It is assumed that the tanks and lines being heated may contain salt.
To prevent rupture due to the expansion of the salt as it is heated, the
tank will be heated first followed by the section of pipe next to the tank
and continued in this order until the line is heated to the freeze wvalve.
The maximum permissible heatup or cocoldown rate is 100°F per hour.

1 HEATUP OF FD-1 AND ADTACENT LINES
This section covers the heatup of FD-1, line 106 to FV-106, and
line 109 from FD-1 to the surge pot nearest FD-1.

Init., Date /Time

1.1 Check that the following FV's are switched to
freeze and that temperatures indicate that

they are frozen.

Fy-104 _ FV-107 __ FV-110 _
FV-105 _ FV-108 _ FV-111 _
FV-106

FV-109 -
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1.2

1.3

1.k

1.5

1.6

1.7

Init.
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Unplug the thermocouples listed in Table 5C-1
and plug them into the special recorders so
the heatup may be clesely followed. Finish
filling out Table 5C-1., Swing link the
scanner "C'" points which are removed and plug
different thermocouples into the recorders

in place of the ones put on the special re-
corders. Keep the thermocouple tabulations

up to date.

Close the following valves.

HCV-5LL HCV-5T72

Depending upon operation, it is possible
that jumpers may be needed in circuits 20
and 21 in order to close HCV-5L4. Approval

to insert jumpers

As the tank heats up, keep a careful watch
on PR-572B to prevent overpressurizing the
tank. DPeriodically vent through HCV-573

when necessary to keep the pressure between

3 and T peig.

If they are not on, push the "start" button
on the following induction regulator blowers.
G5BB-2 T1B-1

If FD-1 is already hot, start heating up

lines 106 and 109 by turning on H-106-1 and
H-109-1 to give a heatup rate of 100°F/hr on
TE-106-~1 and TE-109-1 then skip to step 1.8.
If the tank is cold, turn on heaters FD1-1 and
FD1-2 to 75% of their 1200°F current setting

(emperage) and continue with step 1.7T.

The tank temperature should be followed
primarily by watching the points listed in
Table 5C-1. Additional tank temperatures are

indicated on scanner "C". When the tank
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(continued)

temperature is approximately LOO°F, turn on
H-106~1 and H~-109-1 to 50% of their 1200°F
current setting. After they are turned on,
make any adjustment necessary to keep the
pipes under these heaters lagging the tank
by ~ 200°F until the thawing temperature is
exceeded (850°F). H-FDI-1 and H-FDL-2 should
be increased to their 1200°F setting when
the tank gets to 600°F or whenever the heat-

up rate starts leveling off.

When TE-106-1 reaches 400°F, start filling
out Table 5C-4 and turn on heater H-106-2.
Keep TE-106-2 about 200°F less than TE-106-1.
Also set H-FD1-1 and H-FD1-2 to their 1200°F

settings.

When TE-109-1 reaches LOO°F, turn on heaters
H-109-2 and H-109-3. Due to the heater
arrangement on line 109, it will be impos-
sible to heat it up in a step-wise manner.
Keep all of the thermocouples under heaters
H-109-2 and H-109-3 as close together as
possible and lagging TE-109-1 about 200°F.

Continue the procedure of turning on successive
heaters on line 106 out to the freeze valve.
The last heater turned on should be H-FV-106-3.
Keep the temperature under each successive
heater about 200°F lower than the adjacent
heater to it on the tank side until 850°F

is exceeded.

Level the temperatures out between 1100°F
and 1200°F.
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1.12 After the lines are heated, place the thermo-

couples listed in Table 5C-1 back on their
normel readouts. Keep the thermoccouple logs

up to date.

1.13 If jumpers were inserted in step 1.3,

remove them.

2 HEATUP OF FD-2 AND ADJACENT LINES

This section covers the heatup of FD-2,

line 105 to FV-105, and line 108 from FD-2 to the

surge pot nearest FD-2.

2.1

2.2

2.3

Check that the following FV's are switched
to freeze and that temperatures indicate that

they are frozen.

FV-10k FV-108
FV-105 ____ FV-109
FV-106 FV-110
FV-107 __ FV-111

Unplug the thermocouples listed in Table

5C-2 and plug them into the special recorders
80 the heatup may be closely followed. Finish
filling out Table 5C-2. Swing link the

scanner "C" points which are removed and

plug different thermocouples into the recorders
in place of the ones put on the special
recorders. Keep the thermocouple tabulations

up to date.

Close the following valves.

HCV-5L5 HOV-5T7k

Depending upon operation, it is possible

that jumpers may be needed in circuits 20 and
21 in order to open HCV-545. Approval to

insert jumpers .
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As the tank heats up, keep a careful watch
on PR-5TLB to prevent overpressurizing the
tank. Periodically vent through HCV-575
when necessary to keep the pressure be-

tween 3 and 7 psig.

If not already on, push the "start" button
on following induction regulator blowers.

G5BB-2 T1B-1

If FD-2 is already hot, start heating up
lines 105 and 108 by turning on H-105-1 and
H-108-1 to give a heat-up rate of 100°F/hr on
TE-105-1 and TE-108-1 then skip to step 2.8,
If the tank is cold, turn on heaters FD2-1
and FD2-2 to 75% of their 1200°F current
setting (amperage) and continue with step

2.7.

The tank temperature should be followed
primarily by watching the points listed in
Table 5C-2. Additional tank temperatures
are indicated on scanner "C". When the tank
temperature is approximately 4O0°F, turn on
H-105-1 and H-108-1 to 50% of their 1200°F
current setting. After they are turned on,
make any adjustment necessary to keep the
pipes under these heaters lagging the tank
by ~ 200°F until the thawing temperature is
exceeded (850°F). H-FD2-1 and H-FD2-2 should
be increased to their 1200°F setting when
the tank gets to 600°F or when the heat-up

rate starts leveling off.

When TE-105-1 reaches 4O0°F, start filling
out Table 5C-5 and turn on heater H-105-2.
Keep TE-105-2 about 200°F less than TE-105-1.
Also set H-FD2-1 and H-FD2-2 to their 1200°F

settings.
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When TE-108-1 reaches LOO°F, turn on heaters
H-108-2 and H-108-3. Due to the heater
arrangement on line 108, it will be impossi-
ble to heat it up in a stepwise manner. Keep
all of the thermocouples under heaters E-108-2
and H-108-3 as close together as possible and

lagging TE-108-1 about 200°F.

Continue the procedure of turning on successive
heaters on line 105 out to the freeze valve.
The last heater turned on should be H-FV-105-3.
Keep the temperature under each successive
heater about 200°F lower than the adjacent
heater to it on the tank side until 850°F

is exceeded.

Level all temperatures out between 1100°F
and 1200°F,

2.12 After the lines are heated, place the thermo-

2.13

couples listed in Table 5C-2 back on their
normal readouts. Keep the thermocouple

logs up to date.

If jumpers were inserted in step 2.3, remove
them.

3 HEATUP OF FFT AND ADNJACENT TINES

line

This section covers the heatup of FFT,
104 to FV-10L, and line 107 from FFT to the

surge pot nearest FFT.

3.1

Check that the following FV's are switched
to freeze and that temperatures indicate that

they are frozen.

FV-10L FV-108
FV-105 FV-109
FV-106 FV-110

Fv-10T7 Fv-111




Approved byﬂﬁy 272N

3.2

3.3

3.h

3.5

3.6

3.7

Init.

5c-1
9/7/65
Date /Time

Unplug the thermocouples listed in Table

5C-3 and plug them into the special recorders
so the heatup may be closely followed. Finish
filling out Table 5C-3. Swing link the
scanner "C" points which are removed and plug
different thermocouples into the recorders

in place of the ones put on the special re-
corders. Keep the thermocouple tabulations

up to date.

Close the following valves.

HCV-546 HCV-5T76
Depending upon operation, it is possible
that jumpers may be needed in circuits 20
and 21 in order to open HCV-546. Approval

to insert Jjumpers

As the tank heats up, keep a careful watch
on PR-5T6B to prevent overpressurizing the
tank. Periodically vent through HCV-577

when necessary to keep the pressure between

3 and 7 psig.

If not already on, push the "start" button

on the following induction regulator blowers.

G5BB-2 T1B-1 _
If FFT is already hot, start heating up line
104k by turning on H-104-1 and H-107-1 to give
a heat-up rate of 100°F/hr on TE-10L-1 and
TE-107-1 then skip to step 3.7. If the tank
is cold, turn on heaters FFT-1 and FFT-2 to
T5% of their 1200°F current setting (amperage)

and continue with step 3.7.

The tank temperature should be followed
primarily by watching the points listed in
Table 5C-3. Additional tank temperatures

are indicated on scanner "C". When the tank
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(continued)

temperature is approximately LOO°F, turn on
H-106-1 and H-109-1 to 50% of their 120C°F
current setting. After they are fturned on,
make any adjustment necessary to keep the
pipes under these heaters lagging the tank by
~ 200°F until the thawing temperature is
exceeded (850°F). H-FFT-1 and H-FFT-2 should
be increased to their 1200°F settings when
the tank gets to 600°F or when the heatup

rate starts leveling off.

When TE-10L4-1 reaches LOO°F, start filling
out Table 5C-6 and turn on heater H-104-2,
Keep TE-10L-2 about 200°F less than TE-10L4-1.
Also set H-FFT-1 and H-FFT-2 to their 1200°F
settings if the tank is not already hot.

When TE-10T7-1 reaches 4OO°F, turn on heaters
H-107-2 and H-107-3. Due to the heater
arrangement on line 107, it will be impossible
to heat it up in a stepwise manner. Keep

all of the thermccouples under heaters

H-107-2 and H-107-3 as close together as
possible and lagging TE-107-1 about 200°F.

Continue the procedure of turning on
successive heaters on line 107 out to the
freeze valve. The last heater turned on
should be H-FV-107-3. Keep the temperature
under each successive heater about 200°F
lower than the adjacent heater to it on the

tank side until 850°F is exceeded.

Ievel off all temperatures between 1100°F
and 1200°F.
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3.12 After the lines are heated, place the thermo-

couples listed in Table 5C-3 back on their
normal readouts. Keep the thermocouple

logs up to date.

3.13 If jumpers were inserted in step 3.3,

remove them.

L HEATUP OF CDT

line

L.1

h.2

4.3

L.h

L5

This section covers the heatup of CDT and
204 to the shoulders of FV-204 and FV-206.
Check that freeze valves 204 and 206 are
switched to freeze and that temperatures

indicate that they are frozen.

Unplug the thermocouples listed in Table

5C-T7 and plug them into a special recorder so
the heatup may be closely followed. Finish
filling out Table 5C-7. ©Swing link the scan-
ner "C" points which are removed. Keep both

thermocouple logs up to date.

Close the following valves.

HCV-511 HCV-547
Depending upon operation, it is possible
that jumpers may be needed in circuits 140
and 141 in order to close HCV-547. Approval

to insert Jjumpers .

As the tank heats up, keep a careful watch
on PR-511D to prevent overpressurizing the
tank. Periodically vent through HCV-527

when necessary to keep the pressure between

3 and T psig.

If the CDT is already hot, start heating up
line 204 by turning on H-20L4-2 to give a
heat-up rate of ~ 100°F/hr on TE-20L4-8A and
TE-204-B7A then skip to step 4.7. If the tank
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(continued)
is cold and empty, turn on heaters CDIT-1,
2, and 3 to 75% of their 1200°F current

setting and continue with step L4.6.

The tank heat-up may be followed by watching
the points listed in Table 5C-T7. Additicnal
tank temperatures may be observed on scanner
"C". When the tank temperature 1s approxi-

mately 4OO°F, turn on H-204-2. Keep the line

temperature less than the tank temperature.

When the temperature under heater 204-2
reaches ~ LOO°F, turn on heater FV-204-3.
Keep the temperature of the freeze valve pot
about 200°F less than the temperatures under

H-204-2 until the pot exceeds 850°F.

The coolant drain tank heaters should be
set to their 1200°F settings when the coolant
drain tank heat-up rate begins to level off.

Turn on H-FV-204-2 when TE-FV-204-5B reaches
LOO°F, Keep TE-FV-20L-5B at least 200°F
above TE-206-T7 until TE-206-7 exceeds 850°F.

Make adjustments necessary to level the
temperatures out at 1200°F. However, do
not exceed the 1200°F setting on H-FV-204-2.
Since this heater is next to a section of
frozen salt, it may not reach 1200°F until

the freerze valve heaters are turned on.

If jumpers were inserted in step 4.3, re-

move them.

After the tank and lines are heated, place
the thermocouples listed in Table 5C-T7 back
to their normal readout. Keep the thermo-

couple logs up to date.
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TABLE 5C-1
HEATUP OF FD-1, LINE 106 to FV-106
and
LINE 109 to FV-109
NORMAL TEMPORARY
READOUT READCUT
TE No. Heater No. Readout Pt. Recorder Peint
FD1-1B FD1-2 Scanner "¢" 1
FD1-3B FDI-1 " 1k
FD1-5 FD1-1 " 13
FD1-6 FD1-2 " 3
FD1-9 FD1-2 " 6
FD1-18B FD1-1 & FD1-2 None None
106-1 106-1 Scanner "C" 15
106-2 106~-2 " 16
106-3 106-3 " 17
106-14 : FV-106-3 " 18
FV-106-5B FV-106-3 TR-3300 2L
109-1 109-1 Scanner "C" 20
109-2 109-2 " 21
109-3 109-2 " 22
109-L4 109-3 " 23
109-FL , 109-3 " 2k
109-5 f 109-3 " 25
109-6 109-2 " 26
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TABLE 5C-2
HEATUP OF FD-2, LINE 105 TO FV-105
and
LINE 108 to FV-108
NORMATL TEMPORARY
READOUT READOUT
TE No. Feater No. Readout Pt. Recorder Point

FD2-3B FD2-1 Scanner "C" Lo
FD2-5 FD2-1 " 41
FD2-6 FDR-2 " 31
FD2-9 FD2-2 " 3L
FD2-18B FDe-1 & FD2-2 None None
105-1 105-1 Scanner "C" 43
f105-2 105-2 " Iyl
105-3 105-3 " L5
105-4 105-4 " L6
105-5 Fy-105-3 " L7
FY-105-53 FY-105-3 TR=- 3300 23
108-1 108-1 Scanner "C" L8
108-2 108-2 " 49
108-3 108-2 " 50
108-4 108-3 " 51
108-FL 108-3 " 52
108-5 108-3 " 53
108-6 108-2 . 5L
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TABLE 5C-3
HEATUP OF FFT, LINE 104 to FV-10L4
and
LINE 107 to FV-107
NORMAL TEMPORARY
READOUT READOUT
TE No. Heater No. Readout Pt. Recorder Pcint
FFT-2B FFT-1 Scanner "¢" 65
FET-k FFT-1 ; 6L
FET-6 FFT-2 " 59
FFT-9 FET-2 " 60
FFT-11 FFT-1 " 62
104-1 10k4-1 " 66
104-2 104-2 " 67
104-3 10k4-3 " 68
104-Ak 104-4 " 69 |
104-BY FV-104-3 " 70 |
Fy-104-58 FV-104-3 TR- 3300 22
107-1 107-1 Scanner "C" | Tk
107-2 107-2 " 75
107-3 107-3 " |76
107-FL 107-3 " 7
107-4 107-3 " 78
107-5 107-2 " 79
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TABLE 5C-L4
RECORD THE FOLLOWING THERMOCOUPLES TEMPERATURES
WHEN TE-106-1 IS AT THESE TEMPERATURES

TE-106-1 ‘ LOO®H 600°F 800°F 1000°F 1200°F

TE~106~-2

TE-106-3

TE-106-14

TE-FV-106-5B

TABLE 5C-5
RECORD THE FOLLOWING THERMOCOUPLE
TEMPERATURES WHEN TE-105-1 IS AT THE INDICATED TEMPERATURES

TE-105-1 LOO°F 600°F 800°F 1000°F 1200°F

TE-105-2
TE-105-3
TE-105-14
TE-105-5
TE-FV-105-5B

TABLE 5C-6
RECORD THE FOLIOWING THERMOCOUPLE TEMPERATURES
WHEN TE-104-1 IS AT THE INDICATED TEMPERATURES

TE-10L-1 LOO°F 600°F 800°F 1000°F 1200°F

TE-104-2
TE-104-3

TE-104-AlL

TE-104-BL

TE-FV-104-5E8 i
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TABIE 5C-7
HEATUP OF CDT AND LINE 204 to FV-20k4 and 206
NORMATL TEMPORARY
READOUT READOST
TE No. Heater No. Readout Pt. Reccrder Point

CDT-1B 204-2 Scanner "¢" 9L
CDT-4 CDT-1, 3 ! 89
CDT-5B CDT-3 None None
CDT-6 CDT-2 Scanner "C" 86
CDT-2B CDT-1 " 85
20L-8A 204-2 " 92
20k-BTA o0L-2 " 93
204 -ATA FV-204-3 " 9k ;
FV-204-5B FV-204-3 ! 95 ;
206-T7 FV-204-2 " 96
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5D ADDITION OF FUEL, FLUSH AND COOLANT SALT
TO THE DRATN TANKS

NOTE: If no salt is to be added, section 5D can be ommitted.

Fuel, flush, and coolant salt will be prepared by the Reactor Chemistry Division
and will be stored as a solid under a helium blanket until it is charged to the system,
Nonuranium salt will be handled in cans holding 250 to 300 1b each. Uranium will be
charged as the UFu-LiFu eutectic (27 mole % UFu) from smaller cans containing 30 to
50 1b.

Two portable furnaces and control units furnished by the Reactor Chemistry Divi-
sion will be used for heating the salt. Each can will be weighed, heated, pressur-
ized to the system, cooled and reweighed.

Fuel or flush salt can be charged directly to the fuel drain tanks, fuel flush
tank, or to the fuel storage tank from the charging station in the high bay. Charg-
ing after criticality will be done via the fuel storage tank to provide an additional
freeze valve between the reactor and the charging station. The charging line will be
blanked off at the 852-ft elevation when not in use. To minimize intermixing of
different salts, lines to all other tanks will be prefilled before addition and will
be emptied afterward. Special instructions will be issued when needed. .

Coolant salt will be charged directiy to the coclant drain tank from the coolant
salt charging station, located above the special equipment room. The same furnaces
and control units used for charging fuel will be used for the coolant salt. The
charge line will be blanked off at the coolant drain tank when not in use.

Details of both charging operations follow.

Fuel and Flush Salt Charging (Fig., 5D-1)

(Note: This procedure assumes that the freeze valves have been filled with
salt and oxygen has been purged from the system,)

1.1 Set up two portable furnaces and control units Init. Date and Time

at the fuel-charging station,

1.2 Check that receiving tanks, transfer lines, salt
addition lines and purge line 610, are heated

above 1000°F (Section 5C, 11Al and 11Al5),

1.3 Prefill salt lines as required. (Special

instructions will be issued.)

l.4 Place a weighed salt can in each furnace. Check
that all openings on the can are plugged when

received,

1.5 Connect helium jumpers between the control unit

(Al and A2) and a vent connection on the top of

TX-~ 3554
(7-64)
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FIG. 5D-1 SALT ADDITION STATION
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each can (Bl and B2). These jumpers should con- Init. Date and Time

tain an electric insulating section so that the

salt can ig not grounded through control units

1.6 Connect a KOH bubbler and a back siphon relief
trap to the control unit as shown at C.

1.7 Close HV 611A, 611B, 613A, 612A, 612B and 614A.

1.8 Open HV 613B and 614B.

1.9 Connect helium supply to control unit at D1 and D2.
1.10 Open V 611 and set PCV 611 and 612 at 8 psig.

1,11 Set furnace temperature controllers at 1300°F,

and heat up the salt. {Temperature controllers
and thermoccuples are integral parts of the
charging unit.)

1.12 Attach a b-in, dia. flexible hose to V 978 in

the absorber cubicle for use as a portable vent.
Turn on the adsorber blower at the fuel processing
control panel. Always have the suction of this
hose near any salt containing lines which are
open.,

1.13 Check that FV 111 is frozen,

1.14 Set PCV 604 at 2 psig and open V 610A and 610B.
Flow should be stopped by FV 111

GAS MASKS ARE REQUIRED FOR MOST OF THE FOLLOWING OPERATIONS.

BERYLLIUM SAMPLER SHOULD BE IN OPERATION.

1.15 Remove the blank from line 11l and install

weighed adapter flange at E,

1.16 Install weighed salt addition jumper at F,

1.17 Purge jumper, thru L6100 and then cap line at Gl,

1.18 Attach resistance heater lugs to heat salt
addition jumper. Ground connection should be

at F.

1.19 Install purge jumper at J1, crack open V 611A

and purge air from line and then cap line at Hlo
1.20 When salt can in furnace No. 1 is at 1000 to 1200°F,

and can 1s at atmospheric pressure (PI SCl), remove
blanks at H-1.
1.21 Install weighed dip tube to bottom of can and

attach to purge jumper at H-1,
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1.22 Open V 611A and bubble helium through the salt Init., Date and Time

in Can No., 1 for approximately 5 min at a rapid
rate as indicated by the KOH bubbler. This
mixes the salt and assures that it is completely
melted.,

1.23 Close V 611A.

1.24% Check that pressure in selected receiver tank is

equal to or less than atmospheric.

1.25 Record drain tank inventory (FD-1, FD-2, FFT, and
FST).

1.26 At G-13; remove cap from salt addition jumper (purge

will be provided by line 610), remove control unit
purge line, Jl to Hl, and attach dip tube to salt
addition jumper (H1 to G1).

1,27 Using resistance heater, heat salt addition jumper
to cherry red.

1.28 Thaw FV 111 and FV to selected receiver tank.

1.29 Open vent valve on selected receiver tank.
1.30 Close V 613B and open V 611B to transfer salt

in furnace No., 1.

1,31 When transfer is complete as indicated by PI SCl
and receiver tank weight, close V 611B, NOTE:
Record weight indication when probe light level

indicator or receiver tank comes on.

1.32 Turn off heat to salt addition jumper.

1,33 When receiver tank pressure is equal to or is less

than atmospheric, open V 6138,

1.3% When PI SCl is at approximately atmospheric

pressure, close V 613B and discomnect vent at B-1.

1.35 Disconnect salt addition line at G-1 and plug ends

at Gl1, Fa and Fbo
1,36 Remove salt can from furnace No. 1. Reweigh when
cool., If dip tube is removed before weighing, be

sure to note this and record its weight also.

1,37 Place a new weilghed salt can in furnace No, 1 and
connect to vent line at B-1l.
1.38 Open V 613B,




—
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1.39

1l.40

l.41

1.u42

l.43
l.44

1.45

1.46

1.47
l.u8
1.49
NOTE:
1.50
1.51

1.52

1.53

1.55

A e e i 5D-2
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Connect purge jumper at J2 and crack open V 612A Init., Date and Time

to purge line.

When salt can in furnace No. 2 is at 1000 to 1200°F

and can is at atmospheric pressure (PI SC2), remove
blank at H-—Q °
Install weighed dip tube to bottom of can and attach

to purge line at H-2.
Open V 612A and bubble helium through the salt in

can No. 2 for approximately 5 min at a rapid rate
as indicated by the KOH bubbler. This mixes the
salt and assures that it is completely melted.
Close V 61l2A,

Check that pressure in selected receiver tank is
less than atmospheric,

Record drain tank inventory (FD-1, FD-2, FFT, and
FST). (Check List 12B5)

At G-1, remove cap from salt addition jumper and

remove control unit purge line, Attach dip tube

to salt addition jumper (G-2 to H-2).

Using resistance heater, heat salt addition Jjumper

to cherry red.

Close V 614B and open V 612B to transfer salt can

in furnace No. 2.

When transfer is complete as indicated by PI SC2

and receiver tank weight, close V 612B.

Record weight indication when probe light level indicator changes.

Turn off heat to salt addition jumper.

When receiver tank pressure is equal to or less than

atmospheric, open V 614B.

When PI SC2 is at atmospheric pressure, close V 6luUB

and disconnect vent at B-2.

Disconnect salt addition line at G-2 and plug ends
(G and Fy Fb)c

Remove salt can from furnace No. 2. Reweigh when cool,

If dip tube is removed before reweighing, be sure to

note this and record its weight also.

Place a new weighed salt can in furnace No, 2 and

connect to vent line at B-2,




5D-6

Approved by-Z22] ﬁ?i;,/»,mq 7/29/65

1.56
1.57

1058

1.59

1.60

1.61

1.62

1.63

1.64
1.65

Init, Date and Time

Open V 614B.
Repeat Step 1,10 to Step 1.56 until all

salt has been added,

After last salt has been added, turn off heat

to furnace and salt addition line.

Remove salt addition line at G-1 (or G-2) and
F, and reweigh,

Cap line 111 at F or E,

Turn off V 610A and B.

Flush the salt addition line. (A special

procedure will be issued.)

Turn off helium supply to charging unit and dis-

connect unit,

Have area smeared for beryllium contamination.

Blow out transfer lines per Section 5G,

Coolant Salt Charging (Fig, 5D-1)

(Note: This procedure assumes that the freeze valves have been filled with salt

and oxygen has been purged from the system,)

2.1

202

204

Set up two portable furnaces and control units Init., Date and Time

at the fuel-charging station.

Check that salt addition lines, purge line 630,
and coolant drain tank are connected and heated
above 1000°F (Section 5C and 11A17).

Place a weighed salt can in each furnace. Check

that all openings on the can are plugged when

received.,

Connect jumpers between the control unit (Al and
A2) and a vent connection on the top of each can
(Bl and B2). These jumpers should contain an

electric insulating section so that the salt can

is not grounded.

Connect a KOH bubbler and a back siphon relief trap
to the control unit as shown at Cl.

Close HV b611A, 611B, 613A, 612A, 612B and 614A,
Open HV 613B and 614B.

Connect cylinder helium supply to control unit at
Dl, D2, and D3,
Open V 615 and set PCV 611 and 612 at 8 psig,
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2.10 Set furnace temperature controllers at 1300°F, and Init, Date and Time

heat up the salt. (Temperature controllers and
thermocouples are integral parts of the charging
unit.

2.11 Attach a 4-in, flexible hose to L934 outside build-

ing for use as a portable vent. Always have the
suction of this hose near any salt containing lines
which are open.,
2,12 Check that FV204 and 206 are frozen,
2.13 Check B 60. TFlow should be stopped by FV 11l1.
GAS MASKS ARE REQUIRED FOR MOST OF THE FOLLOWING OPERATIONS.
BERYLLIUM SAMPLER SHOULD BE IN OPERATION,
2.1% Remove the blank from line 203 and install weighed

adapter flange at E.

2.15 Install weighed salt addition jumper at F.

2.16 Purge jumper thru L 630 and cap jumper line at Gl.

2.17 Open vent valve on selected receiver tank.

2.18 Attach resistance heater lugs to heat salt
addition jumper., Ground connections should

be at F.

2.19 Install purge jumper at J-1, crack open V 611A

and purge air from line and then cap line at Hlo
2,20 When salt can in furnace No., 1 is at 1000 to 1200°F,

and can is at atmospheric pressure (PI SCl), remove
blanks at H-1,
2.21 Install weighed dip tube to bottom of can and

attach to purge jumper at H-1.
2.22 Open V 611A and bubble helium through the salt in

Can No, 1 for approximately 5 min at a rapid rate

as indicated by the KOH bubbler. This mixes the

salt and assures that it is completely melted.
2.23 Close V 611A.

2.24 Check that pressure in selected receiver tank is

equal to or less than atmospheric,

2,25 Record CDT inventory.

2.26 At G-1; remove cap from salt addition jumper (purge
will be provided by line 610), remove control unit
purge line, J1 to Hl, and attach dip tube to salt
addition jumper (H1l to Gl).
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2,27
2,28

2,29

2.30
2,31

2.32
2,33

2,34

2.35

2,36
2,37

2,40
20“1
2.42

2.43

7/29/65

Using resistance heater, heat salt addition jumper Init, Date and Time

to cherry. red,

Cleose V 613B and open B 611B to transfer salt in

furnace No. 1.

When transfer is complete as indicated by PI SC1
and receiver tank weight, close V 611B., NOTE:
Record weight indication when probe light level

indicator CDT comes on.

Turn off heat to salt addition jumper.

When receiver tank pressure is equal to or less

than atmospheric, open V 6138,

When PI SC1 is at approximately atmospheric pressure,

close V 613B and disconnect vent at B-1.

Disconnect salt addition line at G-1 and plug

ends at G1, F_ and F .
a b

Remove salt can from furnace No. 1. Reweigh when
cool, If dip tube is removed before reweighing, be

sure to note this and record its weight also.

Place a new weighed salt can in furnace No, 1 and

connect to vent line at B-1l.

Open V 613B.

Connect purge jumper at J-2 and crack open V 612A
to purge line. When salt can in furnace No. 2 is
at 1000 to 1200°F and can is at atmospheric pres-

sure (PI SC2), remove blank at H-2.

Install weighed dip tube to bottom of can and
attach to purge line at H-1l,

Open V 612A and bubble helium through the salt in
can No. 2 for approximately 5 min at a rapid rate
as indicated by the KOH bubbler, This mixes the

salt and assures that it 1s completely melted.

Close V 612A,

Record CDT inventory.

At G-1, remove cap from salt addition jumper and
remove control unit purge line., Attach dip tube

to salt addition jumper (Cuneck GW %o HZ).

Using resistance heater, heat salt addition jumper

to cherry red.

-
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2,44 Close V 614B and open V 612B to transfer salt Init., Date and Time

can in furnace No. 2.

2.45 When transfer is complete as indicated by PI SC2

and receiver tank weight, close V 612B,

NOTE: Record weight indication when probe light level indicator changes.

2.46 Turn off heat to salt addition jumper,

2,47 When receiver tank pressure is equal to or less than

atmospheric, open V 614B,

2.48 When PI SC2 is at atmospheric pressure, close V 614B

and disconnect vent at B-2,

2,49 Disconnect salt addition line at G-2 and plug
ends (G and Fan)o

2,50 Remove salt can from furnace No, 2., Reweigh when
cool, If dip tube is removed before reweighing,

be sure to note this and record its weight also.

2,51 Place a new weighed salt can in furnace No., 2

and connect to vent line at B-2,

2.52 Open V 614B,

2.53 Repeat Step 2.9 to Step 2.52 until all salt has
been added.

2.54 After last salt has been added, turn off heat to
furnace and salt addition line.

2,55 Remove salt addition line at G-1 (or G-2) and F,

and reweigh.

2,56 Cap line 203 at F or E.

2.57 Turn off V 630.

2.58 Flush the salt addition line, (A special procedure

will be issued.)

2,59 Turn off helium supply to charging unit and dis-

connect unit.

2,60 Have area smeared for beryllium contamination,

2,61 Turn off heaters on L 203 and CTD, Table 5Ci4 and
tag off,

2.62 Disconnect L 203 from CDT and install blank flange
on CDT. Blank off each end of L 203.

2,63 Leak check flange on CDT with portable LD unit.

2,64 Remove tag on CDT heaters Table 5C4 and turn

heaters on.
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5B STARTUP OF LUBE OII. SYSTEMS
for the
FUEL AND COOLANT CIRCULATING PUMPS

The lube o0il systems must be in operation before the fuel and cool-
ant pumps are started and/or heated. The pressure on the lube o0il stor-
age tank should be maintained at 2 to 8 psi above the pump pressures.
Normally, FOP-2 and COP-Z will be in operation with FOP-1 and COP-1 in
standby. The lube oil systems are considered to be closed systems, and
therefore, have no block valves to isolate them from the cell. There-
fore, no valve from the o0ll systems to the atmosphere should be opened
while the reactor is in operation without written approval of the opera-
tion chief.

To start up the lube oil systems, oil is added to the supply tank,
the tanks are purged and pressurized with helium, the valves are set,
the pumps started and flows adjusted. It may be also necessary to drain
the o0il from the oil-catch tanks.

1 DETAILS FOR STARTUP OF LUBE OIL SYSTEMS

Init. Date/Time

(Auxiliary Control Room)
1.1 Check both OCT levels:
LI-524 %,
LI-526 _ %.
(Coolant Drain Tank Cell)
1.2 Drain oil from OCT-1 and OCT-2 into WOR-1
or 2 until the level is 5 to 10%.

(Auxiliary Control Room)
1.3 Record LI-524 4,
LI-526 _ %.

1.4 Calculate and record in console log and on
WOR-1, WOR-2 inventory cards the amount of
0il drained from OCT-1 to WOR-1 — and
from OCT-2 to WOR-Z2

1.5 Drain oil from syphon pot into WOR-1
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Date/Time

Calculate the amount of oil drained from
syphon pot to WOR-1. Record this on syphon
pot and WOR-1 inventory cards and in console

log.

Isclate WOR-1 and 2 by btagging the following
valves closed:

V-T20A V-525A

v-529 V-T20-2A

v-720B V-525B

V770 _ V-720-2B .

(Service Tunnel)

NOTE:

1.8

Do
1.9

1.10

Fill the oil supply tanks (OT-1 and OT-2)
with Gulfspin-35 oil through V-71l and T61.
Normal starting level as indicated by
LI-0T-1-A3 and LI-OT-2-A3 is 55 to 60% if
lines are full and 80 to 90% if lines are
empty. Record the following:

LI-OT-1-A3 before filling

LI-OTP-2-A3 before filling

LI-OT-1-A3 after filling

LI-0T-2-A3 after filling

0il added to OT-1 (measured) __

0il added to OT-2 (measured) .

not allow air to get into the oll catch tanks.
Check that all flanges removed for mainte-
nance are leaktight and all leak-detector

lines are capped.

Remove cover from the oil filterg, COF-1
and OF-2; turn handle three full turans,
then replace cap.

OF-1 ;
OF-2




-3
Approved bY*i§524£%%¢fzayw
3

5E-3
9/16/65

Date/Time

1.11 Leak check flanges by pressurizing leak

detector to 100 psig. Allowable pressure

drop is 1 psi per hour for an 8-hour

period.

Time start
Pressure start
Time stop
Pressure stop
Pressure drop, psi/h
IXD line capped

1.1z Set oil valves as follows:
V-T12A tag closed _
V-601A tag closed
V-T62A tag closed
V-T62B tag closed ,
V-762C tag closed

Fuel 0Oil System
V-703A tag open
V-702 tag open -
V-701 tag open
V-713 tag open
V-714 tag open
V-715 open
V-703B closed
V-704 closed
V-703C tag closed .
V-703D tag closed
V-590 tag open
V-706 tag open
V-711 tag closed

V-T716 tag closed

OF-1

QF-2

P -
——

Coolant 0Oil System

V-753A tag open
V-752 tag open

V-751 tag open

V-763 tag open

V-764 tag open

V-765 open

V-T753B closed

V-754 closed

V-753C tag clesed
V-753D tag closed
V-591 tag open

V-756 tag open

V-761 tag closed o

V-T766 tag closed
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Init. Datg/Time

1.13 Pressurize the systems with helium as follows:

V-513A tag open ___ V-510A tag open __
V-513B teg open ___ V-510B tag open
V-513C tag open ___ V-510C tag open __
V-513D tag open ___ V-510D tag open _
V-535A tag open ___ V-534A tag open
V-535B tag open __ V-534B tag open
V-531 tag open _  V-551 tag open
V-532 tag open __ V-552 tag open

1.1k Check to be sure FI-821 and FI-823 read 7 to
10 gpm.
(Main Control Room)
Set PIC-513 on Auto at 7 psig __,
Set PIC-510 on Auto at 7 psig I
1.15 Start FOP No. 2, and note that discharge pres-
sure (PI-702) >60 psig.
1.16 Start COP No. 2, and note that discharge pres-
sure (PI-752) >60 psig.
(Service Tunnel)
1.17 Open V-704 to full open position.
1.18 Throttle V-703B to give a flow of 3.5 gpm on
FI-7C3.
1.19 Simultaneously throttle V-715 and V-703B to

give a flow of 3.5 gpm on FI-703 and 6.5 gpm
on FI-70hk (as V-715 is throttled down, flows
on FI-703 and FI-TO4 will increase).

1.20 Readjust V-703B if necessary.

1.21 Notify shift supervisor if V-715 needs to be
throttled down more than 3 3/& turns from full
open position.

1.22 Open V-754 to full open position.

1.23 Throttie V-753B to give a flow of 3.5 gpm on
FI-753. ’
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' Init. Datq/Time

1.24 simultaneously throttle V-765 and V-753B to
give a flow of 3.5 gpm on FI-753 and 6.5 gpm
on FI-754 (as V-765 is throttled down, flow
on FI-753 and FI-T54 will increase).

.25 Readjust V-753B if necessary.

=

=

.26 Notify shift supervisor if V-765 needs %o be
throttled down more than 3 7/8 turns from full
open position.

27 Stop FOP-2 and COP-2 by opening breakers FOP-2

{—

and COP-2 in the service tunnel axnd note that
FOP-1 and COP-1 stari.
1.28 Reset and close breakers FOP-2 and COP-2.
(Switch House)
1.29 Stop FOP-1 and COP-1 by opening breakers (3-11
and G4-11 and note that FOP-2 and COP-2 start.
1.30 Reset and close breakers (G3-11 and Chk-11.

(Service Tunnel)
1.31 Readjust flows if necessary (Steps 17 through
2h).
1.32 The oil supply tank levels should be 50 to 60%.

Record:
LI-0T-1-A3
LI-0T-2-A3 .
1.33 Set LI-OI-1-A3 and OT-2 to alarm at 1% below
the operating level and to close FSV-T703 and
FSV-753 at 1% below the operating level.

Record the following:

Level Marm Valve Control
Reading gGetpeint Setpoint

LI-0f-1-A3 ;
LI-0r-2-A3
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Init. Date/Time .

1.34 Check that the oil tank radiation monitors
are in place and in operation:
RIA~-OT-1 ,
RIA-OT-2
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5F HBATUP OF FUEL AND COOLANT SYSTEMS

The heatup rate of the fuel and coolant systems should not exceed
100°F per hour, and since the two systems are connected at the heat ex-
changer, the temperature range of all points on both systems should be
kept as close as is practical. The circulating pumps will run during
heatup, and the helium purge flow will be kept at the normal rate. This
is to aid in heating up the graphite and help purge out any remaining
oxXygen.

To minimize thermal stresses, the component coolant air flow should
be flowing to the control rods and reactof neck during the heatup.

Details of the operation are given below.

1 PREPARATTION FOR HEATUP
(Main Control Room)

Init. Date/Time

1.1 Open HCV-523, V-96l4,. and V-961B to pro-
vide a vent for the overflow tank and reactor

neck annulus.

1.2 Set FIC-516A and FIC-512 per building log

to purge system during heatup.

1.3 Set PRC-522A and PRC-528A on automatic at
5 psig.

(Coolant Cell)
1.4 Physically check that the radiator doors

are closed.

1.5 Physically check that the bypass dampers are
closed.

1.6 (lose the hatch between the coolant drain

tank cell and the radiator duct (Downstream

of radiator).

1.7 Close both doors between the blower house
and the radiastor duct. (Upstream of the

radiator).

(Main Control Room)
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Date/Time
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