S Al-AEC-12572
COPY

RETIREMENT OF THE
SODIUM REACTOR EXPERIMENT

AEC Research and Development Report

ATOMICS INTERNATIONAL

A DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

),



ith: respect ‘fo the use of, or for damages resulting from
,method or process-disclosed in.this report,

' includes any

ad. in: tha above, berson acting oh behalf of the Commission’
ontractor-of thie Commission, or employee of such contractor, to the extent
ployee oF:icontractorof the Commission, or employse of such contractor pre-
sminates, or provndes Gecass to; any information pursuant to his employment

of; contract wnh fhe Commiig§sion, or his employmont with such contractor.

Prmfed ih the Um’red States of America

Available from

‘rlnghouse for ‘Federal Scientific and Technical Information
cmon.ol Bureau of Standards, U.S. Department of Commerce
i1 Springfield, Virginia 22151

Prlce. Prlnfed Copy $3.00; Microfiche $0.65




e

-

ery-0646/ “ro/2n/e P

Al-AEC-12572
REACTOR TECHNOLOGY

RETIREMENT OF THE
SODIUM REACTOR EXPERIMENT

SRE STAFF
Editor: R. R. EGGLESTON

ATOMICS INTERNATIONAL

A DIVISION OF NORTH AMERICAN ROCKWELL CORPORATION

CONTRACT: AT(04-3)-701
ISSUED: AUGUST 30, 1968



DISTRIBUTION

This report has been distributed according to the category
"Reactor Technology' as given in the Standard Distribution for

Unclassified Scientific and Technical Reports, TID-4500,

AI-AEC-12572
2




CONTENTS
Page
N o= 2 Y1 2 6
I. DescCription. . ¢ v v v v v v v e v o e et e e it ot et e e e e 7
II. Operating HistoTy. . . . . . ¢ v v v v i v i i i e e e e e e v e e oo e o 11
III. Termination Considerations. . . . . . . ¢ ¢ v v v v v vt vt et v o v oo 17
A, Transition Phase . . . . . . . . 0 it it ittt vttt eneaeann 18
B. Plan 1, RadiologicallyClean . . ... ... .ttt v e, 19
C. Plan 2, Complete Disassembly, Confined R/A Source. . ... .. 20
D. Plan 3, Partial Disassembly, Confined R/A Source . . ... ... 20
E. Plan 4, Minimal Disassembly. . . ... .. .. ... ... ....... 21
F. Plan 5, Stored-in-Place . .. .. . ¢ttt v it ottt v n o vennon 21
G. Plan 6, Standby . . . . . . . it e e e e e e e e 22
H. Plan 7, Retirement. . . . . v v v v v v vt v o v vttt o ot v oo 22
IV. Retirement Plan. . . . . v v vt i ittt vt m e ee e st e it oo 23
V. Excess Property . . . . v i v v v vttt ittt et i 33
VI. Facility and Systems Physical and Radiological Status . ........ 35
A. Fuel Assemblies. . . . . . . . v i v v it i et e e 35
B. Core Components . . .. .. .o oot v v v uuuneneneneeees 35
1. Core StOTage . o v v v v v vt e e ot v ot e et e e e e 35
2. SRE Storage (Building 143). . . . ... ... .. .. 36
3. Off-Site Burial. . . . . . v v v i i i e i e e e e e e e 37
C. HotCells . .. v i v it ittt et et en e s aee o e e e e 37
D. Sodium Systems . . . . i v v vt v v ot e e vt ot e e e e 38
E. SIR Steam GeneratorsS. . . . v v v v o s v o o o o v v v v o o a o o oo 39
F. R/A Liquid Waste Systerm . . . . . . . v it v v vt v vt v v v v v v 39
G. R/A Gaseous Waste System . . . . v v v v v v v v v vt v o v o oo oo 48
H. Kerosene System . . . . . v v i v i v v vt v ot oo ot o oo o v o v aas 48
I. Inert Gas SYSLeIMS . . v v v v v v v v v o v o o v o s o st oo v e e 49
1. Gallery Cooling and Dehumidification System . ......... 49
2. Vault Dehumidification System . . . . . .« . v v v vt v v v 0o 50
3. Gaseous Helium System. . . . . v . v v v v v v v o o v oo v v o 50

AI-AEC-12572
3




CONTENTS

4. Gaseous Nitrogen System. . . . . v v v vt v v v v v v v v v v .
5. Instrument Air System . . . . . . . i ittt it e e
6. Plant Air System . . . . v v v v vttt et e e et e e e
J. Electrical Subsystem . . . . . .. . i i i e e e e
Control and Instrumentation Subsystem ... .............
L. Component Handling Machines . ... ... ... ... .. .......

1. Mark I Fuel Handling Machine —
Moderator Handling Machine . . .. .. .. .. ... ... ...
2. Mark II Fuel Handling Machine. . .. . ... ... ... .....
3. Pumpand Plug Cask. . . . . ... v i i it i v in v i vn e
4. Moderator and Fuel Transport Casks. . . ... ... .. .. ...
M. Uncontaminated Areas. . .. . .. ¢ o vt v vttt ittt vt
N. Contaminated Areas . . . . . . . v v it vttt vttt vttt o n
O. Edison Equipment . ... ... ...ttt
VII. Retirement Schedule and Costs . . . . .. . ... v i,
VIII. Surveillance Requirements. . . . . . . . . i i i v i v vt v v v v v e
IX. Summary and Recommendations . . . . ... .. .. ... ..........

Appendices
A. SRE Bibliography. . . . . . . . 0 v i e e e e e e e e e e e
B Retirement Procedures . . . . ... ... ... ... .. ... ..
C. Disposition of Excess Property. . . . . . v v v v v v v v v vt v v v v
D. Core IIl Fuel Element Inventory . . . . . . . . v v v v v v v v v v v u
References. . . . . . v i i i i i it it i e e e e e e e e e e e
TABLES
1. SRE Hot Leg Operational Time and Temperature., . .. ... ... ...
2. SRE Operating Statistics . . . . v v v v v v v v v v v v i e e e st e e e
3. Specifications and Procedures . . . . . . i v vt v v v v vt v eu v
4. Contamination Levels . . . . . . . v v ittt i i et e e e e
5. SRE Surveillance . . . . . v v vt v it vt it i e i e e e e e e
AI-AEC-12572

4

56
56
56
56
57
57
57
62
71
77

15
16
29
59
73




!’“u —_—

(oA O ) LS 2 AS o

11.

12.

13.
14.
15.
16.
17.
B-1.

FIGURES

Page
SRE Reactor Building Plan . . .. .. v vt ittt vt o v i nnennn 8
SRE Site Plot Plan . . . . v v v v i v v v et ot e ettt ot ot e 9
Operating History of SRE (Core Iand II). . . ... ... ... ...... . 13
Total Time At or Above a Hot Leg Temperature ... ... .. e e 15
SRE Reactor Loading Face. . . . . . . v o v v vt vt v v i v ot v oo v v 34
Radiation Map
a. Primary Fill Tank . . . . . o . 0 v it vt it e it e e i e i e e vt e 40
b. Main Primary ATEa . . . . ¢t v v v v o v vt ot s v oo ot s ot v v o s o 40
C. Auxiliary Primary AT€2a . . . . v v v v v o v v o v o v s o o oo v s oo 41
d. Primary Sodium Service Vault . . . . .. .. .o v v vt v 42
SRE Core Vessel Vertical Section, . . . ... ... v v 43
Construction of Outer Tank and Fuel Storage Cells. . . ... ... ... 44
R/A Liquid Waste and Vent Systems Contamination Levels . .. ... 45
Internal Surface 5,000-gal Storage Tank —
Obsolete Liquid Waste System . . . . . . . v it it vt v v vttt v v aan 46
Arrangement of R/A Liquid Waste and Vent Systems
Tanks (Construction Phase) . . . . . . . . it i i i v it it it et e s o 47
R/A Liquid Waste and Vent Systems
Pipe Runs (Construction Phase) . . . . .. ..t ottt v v i v ot v 47
Modified He SysStem . . . . v v v v v v v v v ot it e e e e e e 51
Modified Nitrogen System . . . . . . v v v v v v v v v v vt e e 53
High Bay Storage ATE€as. . . v v v v v o o vt ot ot vt vt oo oo s oo 54
SRE Deactivation Schedule . . . . . . . . v ittt v v vttt ae e 65
Schedule and Manpower Loadings ... ... ... e e e e e 69
Secondary Sodium Drainage Operation . . . ... ........ C e 100

AI-AEC-12572
5




ABSTRACT

The SRE plant and post-operational programs are briefly
described. The retirement program is described in detail to-
gether with the alternative plans that were considered. The cur-
rent status of the plant is described and the means presented
whereby the plant will be maintained in its present condition.
The time and cost schedule to accomplish the retirement is in-
cluded. Finally, recommendations are made that would be use-

ful to future retirement efforts.

AI-AEC-12572
6




I. DESCRIPTION

The Sodium Reactor Experiment (SRE) plant is located at the Atomics Inter-
national Nuclear Development Field Laboratory, in the south-eastern portion of
Ventura County, California about 30 miles from downtown Los Angeles. The
field laboratory is situated in rugged terrain on an elevated rocky plateaunearly
1000 ft above the surrounding valleys and is bordered on three sides by the high
surrounding Simi Hills. The reactor is sited on property owned by North Amer-
ican Rockwell Corporation which AEC has the option to purchase as indicated in

Figure 1 of the Reference 1 document.

The SRE is a thermal sodium-cooled reactor using graphite as a moderator
and a slightly enriched uranium as a fuel. During operation of the plant two core
loadings of fuel were employed; Core I of uranium-metal and Corell of uranium-
thorium metal alloy. The fuel is in the form of stainless steel clad rods with
NaK or a sodium bond in the annulus between the fuel and cladding. The active
core length was 6 ft. Fuel elements hang from plugs in the reactor top shield
in channels at the center of hexagonal, zirconium clad graphite moderator ele-
ments, A detailed description of the plant as it was during initial operation to
February 1964 is available in Reference 2. At this date modifications were ini-
tiated for the Power Expansion Program (PEP). The objective of this program
was to increase the power by 50% (to 30 Mwt) and increase the outlet temperature
240F° (to 1200°F). These modifications were completed in May 1965. In this
program improved components were installed in certain critical areas. Included
were new sodium pumps in the primary sodium system, an intermediate heat
exchanger, moderator elements, and fuel. The SRE reactor building arrange-
ment is shown in Figure 1, and the Site Plot Plan is shown in Figure 2. A more

complete description is available in Reference 1.
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II. OPERATING HISTORY

Initial operation of the SRE began in April 1957. The power output histo-
gram with significant events noted is presented in Figure 3 for the span of time
; through February 15, 1964, The SRE primary system hot leg thermal history
for several temperature ranges is accumulated in Table 1 for CoreI and CoreIl,
most of the sodium system was in service through both core operations. In Fig-
ure 4, the thermal history of the SRE is presented as the number of exposure
hours at/or above any given temperature. The effects of this long time sodium
exposure on the materialsinthe SRE have been evaluated and reported in the
References 3 and 4 reports. Not included in this thermal history is the accu-
mulated operating time during the SRE-PEP program for Na cleanup purposes,
this span of time was from May 15, 1965 to September 1967. The time and

temperature were:
Operating Time, Main Primary

at ~ 700°F = 4,386 hr
at ~ 350°F = 13,196 hr.

In September 1967, the primary sodium system was shut down and drained
to the primary fill tank, and the secondary to 55 gal drums. The plant did not

operate as a nuclear plant after February 15, 1964.

The SRE generated more than 37-million kilowatt hours of thermal energy
in over the 37,000 reactor operating hours. A summary of the more important

operating statistics is presented in Table 2.
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TABLE 1
SRE HOT LEG OPERATIONAL TIME AND TEMPERATURE™

Temé)erature Time (hr)
ange
(°F) Core I Core II
<300 120 180
300 to 399 4,080 9,480
400 to 499 2,016 3,288
500 to 599 576 4,008
600 to 699 192 6,408
700 to 799 520 2,256
800 to 899 1,972 1,056
900 to 959 512 40
960 to 1030 356 0
Total 10,344 26,716
*Core I - May 4, 1958 to November 10,1959
Core II - July 22, 1960 to February 15, 1964 Soae T Ty
1000 [T

900 |

800

700 |

600 |-

HOT LOG TEMPERATURE (°F)

500 -

400 |~

300 1 L gl Il ll_LllLll 1 T

100 1000 10.000 100.000
TOTAL TIME (hr)
6-21-68 UNCL 7704-5706

Figure 4. Total Time At or Above a Hot Leg
Temperature
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TABLE 2
SRE OPERATING STATISTICS

Reactor Critical (hr) 27,300
Integrated Thermal Reactor Power
(Mwd) 6,700
Integrated Electric Output (kw/hr) 37,174,200
Primary Pumps (hr)
Main Original
(Freeze Seal) 37,060
IIPEPH
(Free Surface) 17,582
Auxiliary Original
(Freeze Seal) 37,060
HPEPH
(Free Surface) 15,241
Secondary Pumps (hr)
Main Original
(Freeze Seal) 24,760
IIPEPH
(Free Surface) 11,442
Auxiliary Original
(Freeze Seal) 41,152
IIPEPH
(Free Surface) 17,881
Intermediate Heat Exchanger (hr)
Main Original 37,060
HPEPH 17,582
Auxiliary 55,642
Steam Generators Sodium Filled (hr) 63,000
Steam Generators Steaming (hr) 30,392

PEP Operation (Primary and Aux-
iliary Na System Flow at ~350°F)
(hr) 17,582
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I{l. TERMINATION CONSIDERATIONS

The decision to deactivate the SRE was made in the Fall of 1966. Early in
1967, the plan for retirement of the facility was approved by the AEC after a

thorough evaluation of the many alternatives available,

The major decision in evaluating these alternatives was whether to main-
tain the SRE as a continuing AEC responsibility or to completely rehabilitate
the plant site. In the latter case the State of California, via the Bureau of
Radiological Health (BRH), would become the regulatory body. If existing regu-
lations were applied, complete removal of radioactive material and contamina-
tion from the site would be necessary, which would mean removal of the R/A
waste system, the reactor vessel, insulation, thermal shielding, part or all of

the concrete reactor shielding, and possibly some surrounding earth,

The BRH personnel recognize that disposal of all radioactive and contami-
nated material from a reactor willbecostly and, possibly, impractical. They
also recogize that there are other deactivated plants in California (VBWR and
EVESR)* and that others will become obsolete. They anticipate that provisions
will eventually be resolved and appropriate legislation enacted to allow on-site
burial of reactor components. However, at this time the issue is a sensitive

one on which the California Legislature has not taken action.

Between the initial "stored-in-place' status of the SRE and a clean uncon-
trolled site, there were several alternate plans which could have been fol-

lowed(5’6’7)

Basically all of them would have delayed the ultimate disposition
of the facility which generally would have had the effect of increasing the total
cost to the same end point. In all, there were seven basic plans developed for
the SRE.

A "Transition Plan'' was in effect during the transitory period of evaluation

of the several alternative plans. The seven plans were:

1) Radiologically Clean
2) Complete Disassembly, Confined R/A Source
3) Partial Disassembly, Confined R/A Source

*General Electric Reactors at Vallecitos; the Vallecitor Boiling Water Reactor,
and the ESADA Vallecitor Experimental Superheat Reactor.

AI-AEC-12572
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4) Minimal Disassembly
5) Stored-in-Place
6) Standby

7) Retirement

In all cases, it was assumed that the work would be performed under AEC con-
trol and prior to BRH jurisdiction. BRH acceptance of the retired facility would
have been requested for Plans 1 and 2. It was intended that Plan 1 would have
been acceptable under current BRH practices and that Plan 2 might have been
eventually acceptable. Continuing AEC responsibility for the retired facility

is assumed for Plans 2 through 7. Plan 7, the Retirement Plan, was adopted.
Each of these plans will be summarized after the description of a transition

phase of the effort.
A. TRANSITION PHASE

The directive to plan the retirement of the SRE came during the course of
executing a plan to place the SRE in a ''stored-in-place'' condition. At that
time, most of the specifications andprocedures hadbeen completed and reviewed,
and the sodium systems were being drained. Shift operation was discontinued
on September 15, 1967 after draining the sodium and kerosene cooling systems.
In accordance with the current guidance at that time, work plans had been re-
directed so that only those activities were being continued which were necessary
in order to avoid continuing operator attention, or which were required for all
of the retirement plans. The change of objective from ''storage-in-place'' to
"retirement' generally represented a reduction in work scope; however, some
of the systems were not being prepared for indefinite storage, and additional
work was necessary to avoid long-continuing surveillance costs. The activities
during the first several months of each plan considered were similar, and large
differences would not have appeared until GFY 1969. The activities undertaken

in this transitional period were:

1) Inventory revision, circulation, inspection, and negotiation
2) Deactivation of sodium systems including transfer of sodium to drums

3) Deactivation of reactor support systems.

AI-AEC-12572
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B. PLAN 1, RADIOLOGICALLY CLEAN

All radioactive and contaminated equipment and materials would be re-
moved from the site. Reactor systems would be removed, useful components
cleaned, packaged and salvaged, and other items scrapped. The reactor vessel,
insulation, thermal shielding, cavity liner, piping, core components, grid
structures, and part of the concrete core shielding would be removed and trans-
ported to an approved burial site. Contaminated tanks and piping would be re-
moved for either decontamination or disposal as R/A waste, Surfaces would
be decontaminated and radioactive soil removed to the extent necessary to allow
the facility to be released as a clean facility without a requirement for further

surveillance or regulation.

The most difficult problems in this approach are the removal of the reac-
tor vessel — including grids and other internals — and the concrete biological
shield. Such removal could probably be done with 12 to 14 feet of water in the
cavity to serve as shielding and to control airborne contamination. The reactor
vessel would be cut circumferentially about 2 to 4 feet above the top of the core
and removed to the high bay area for additional cutting. Highly radioactive
material would be cut and loaded into canisters and then into casks for shipment
and burial. The thermal shield consists of rings of mild steel 5-1/2 inches
thick which would be cut vertically for removal. The inside face of the concrete
shield is expected to have a lower radiation level. It would be cut by flame cut-
ting and/or core drilling and sawing into pieces for shipment and burial as
required. After removal of radioactive material, the reactor cavity and other
pits would be filled with sand and gravel (or compacted fill) and surfaced with

concrete to provide a surface contiguous with the surrounding area.

The costs of the physical aspects of this plan were greater than for in-place
burial approaches; however, there were no significant unresolved regulatory
restrictions and, upon completion of the efforts, there would be no continuing
problems or costs. Also, the activity would provide a valuable contribution to
reactor deactivation technology, which is needed for the long range program of

nuclear power development.

AI-AEC-12572
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C. PLAN 2, COMPLETE DISASSEMBLY, CONFINED R/A SOURCE

Radioactive and contaminated equipment and materials would be removed
from the site or placed in the sealed reactor cavity or other designated shielded
cells. Sodium systems would be removed, useful components cleaned, packaged
as required, and salvaged, and other items scrapped. The reactor vessel, as
well as other internal and surrounding radioactive components, would be left in
place and sealed, as in the Hallam Nuclear Power Facility (HNPF) retirement

program.(s) Prior to sealing, as much sodium as possible would be removed

from the reactor vessel and that remaining would be reacted with steam by the
methods employed at HNPF.(g) Excavations which would have no potential use
in the remaining facility would be back-filled and surfaced with concrete to elim-
inate the hazard of open pits. The site would be available for other use. This
plan is essentially the same as Plan 1, except that radioactive components, in-
cluding the core vessel and shields, would be confined in place rather thanbeing
removed. Studies would be necessary to establish that the specific hazards were
eliminated and that residual radioactivity was inaccessible via any reasonable
means. Continuing surveillance requirements would be minimized. Approval of
the State of California would be sought to classify the site as an unlicensed in-

stallation.

The approach avoids the costs of removing the reactor vessel and other
large radioactive components. However, the costs of engineering studies,
safety reviews, negotiations, etc., would be significant, as evidenced by the
HNPF program effort, A clear-cut resolution of the case with the State of Cali-
fornia could be expected to take several years and some continued surveillance

of the site would probably be necessary.
D. PLAN 3, PARTIAL DISASSEMBLY, CONFINED R/A SOURCE

Funding requirements could have been reduced from Plan 2 by completing
only those activities which were required to make components availdble and to
confine the radioactive materials so that the main buildings would be available
for other purposes. Radiological hazards would be neutr&liz?ﬁ‘éind access to

C o

the plant would be uncontrolled. ¢

Sufficient analysis would be done to determine disposal requirements for

the primary sodium systems, the storage cells, and the mtety‘ntems, and to
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demonstrate that no radiological hazard exists, Residual sodium in the reactor

af?)

Sodium valves would be salvaged. Other sodium components would remain in

could be drained and/or reacte Primary sodium piping would be scrapped.
place with internal inert gas pressure maintained until they are claimed by
another program. As in Plan 2, access to the reactor, storage cells, wash
cells, and other spaces containing grossly contaminated components would be
impossible without powertools or cutting torches. Componenthandling machines,
instrumentation, and electrical equipment would be salvaged, and the SIR steam

generator would be scrapped.

Funding would be required in following years for equipment surveillance
and for salvaging all unclaimed equipment. No attempt would be made to work
out arrangements for the future with the State of California though such arrange-

ments would be eventually required.
E. PLAN 4, MINIMAL DISASSEMBLY

This plan reduced costs for the initial and following fiscal years. When
adequate funding became available, disposal of the plant could be completed
and radiological and other industrial hazards neutralized. Until then, controlled

access would be required.

Unirradiated fuel would be stored elsewhere at the Nuclear Field Labora-
tory, and the Radiation Alarm System at SRE would be removed. Nonfuel core
components which could not be stored in the reactor or the storage cells because
of space limitations would be scrapped. Primary and secondary systems would
remain in place. Components would be removed from these systems when re-
quired for other programs. The SIR steam generator would remain in place.

Portable instrumentation, material, and spare parts would be salvaged.

This plan required radiological and equipment surveillance on a continuing

basis until funding became available to complete disposal of the plant.
F. PLAN 5, STORED-IN-PLACE

The objectives of this plan were to put the plant in a standby condition, to
minimize costs, and to store systems and components under a condition in which
they would not deteriorate. It would be expected that some components would
become available to other AEC programs or subjected to destructive tests in

support of these programs. The steps to achieve this plan included:
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1)

2)
3)
4)

5)

7)

Drain the primary and secondary sodium system to the fill tanks,

and the excess secondary system sodium into drums.

De-energize all heaters, allowing sodium to freeze in the fill tanks.
Drain all kerosene and water systems,

Convert helium system to NZ'
Mothball all auxiliary systems and equipment,

Separate new fuel from the hanger hardware and store above ground,
Provide periodic maintenance and safety inspection including mainte-

nance of N2 cover gas pressure and pumping out of pits during the

rainy season.

G. PLAN 6, STANDBY

This plan was a slight variation of the Deactivated Plan (Plan 5) described
above. The objective of the plan was to maintain complete '""re-start' capability.

Consequently no equipment would be removed from the systems.

H. PLAN 7, RETIREMENT

This plan was approved by the AEC and was used for the retirement of the
SRE. Consequently, it will be discussed in detail in the next section (Section IV)

of this report.
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IV. RETIREMENT PLAN

The objective of the Retirement Plan is to prepare the SRE plant (at a mini-

mum of cost) for an indefinite period of storage prior to disassembly. The activ-

ities to meet these objectives are similar to those required for the Stored-in-
Place plan (Plan 6 of III-G above), except that equipment which is not built into
the systems may be removed. In addition some equipment would not be main-
tained, i.e., (1) SIR steam generator and (2) uncontaminated support facilities.
Also fuel storage would be accommodated at an off-site location in the Radiation

Materials Disposal Facility (RMDF) and New Fuels Storage Building.
The basic requirements of the plan include:

1) Components must be protected from corrosion and other damage
until those to be utilized in other programs have been identified,

removed and transferred to respective programs.

2) Radioactive materials must be removed and/or stored in an accep-

table manner.

3) Portable equipment and materials which are difficult to secure
and/or which have general utility in other programs are to be

transferred to and stored by the AI Equipment Utilization Unit.

4) Surveillance requirements must be defined and arrangements made
to secure the facility and to carry out inspection and servicing easily

and safely.

5) Assistance must be provided for Southern California Edison Company

when it disconnects and removes its equipment from the site.

6) Surveillance must be provided following completion of deactivation

activities.

The following outline identifies the activities included in this plan (the speci-

fications and procedures referenced are discussed in greater detail in Table 3):

I. Planning
A. Electrical Subsystem
1. Revise specification SS599N70001
2. Prepare procedure PR-599-70~001
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B. Fuel
1.
2.

Revise specification SS599N28001
Prepare procedure PR-599-28-001

II. Plant Deactivation

A. Sodium System

2.

1. Transfer secondary sodium to drums
2. Cool all components to ambient temperature
3. Supply with nitrogen at approximately 1 psig
4. Cover exterior valve operator boxes
5. Provide dust and/or weather covers for pump motors
6. Provide temporary gallery access ladders and covers
B. Inert Gas
1. Deactivate helium system except for helium makeup lines

Tie in bottled nitrogen to sodium system

C. Radioactive Systems

~N oy O WY

Drain and flush liquid waste system

Purge gaseous waste system

Decontaminate sump pit and wash cell valve pit as required
Replace stack filter

Shut down vent compressor and shut off cooling water
Install sump pit blocks

Transport all remaining waste to RMDF

a. Tanks 1, 2, and 3

b. Sanitary liquid waste tank

. Open main circuit breakers to

a. Liquid waste system
b. Gaseous waste system
c. Sanitary waste system
d. Wash cells

Install shield blocks for gaseous waste vaults

. Drain wash cell steam and water systems
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. Fuel and Moderator Handling Machines

1.
2.
3.

4.

Decontaminate external surfaces
Park fuel handling machine

Install dust covers on Mark I and II fuel handling machines
and moderator handling machine

Open circuit breakers for cranes

. Control and Instrumentation

1. Install dust cover over control rod drive storage rack
2. Open circuit breaker to eddy current brakes
3. Open all control power circuit breakers including
radiation monitors
4. Shut down instrument air system
. Hot Cell
1. Decontaminate main and portable hot cells
2. Survey exhaust filters
3. Shut down ventilation system
. Electrical
1. Open all process power circuit breakers
2. Deactivate batteries, MG sets and diesel generator
3. Provide power for emergency paging system and

perimeter lights, etc,

. Auxiliary Supporting Facilities

1.

Area housekeeping, inventory, and R/A surveys
a. Building 041
b. CERF

c. Sodium cleaning facility

. Shut down heating, ventilating, and plant air systems

3. Survey high-bay exhaust filters

. Core III Fuel

e

. Remove fuel bundles from hanger rods

Return hanger rods to storage cells
Encapsulate fuel and transfer to New Fuels Storage Building
Remove both RAS units
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III. Continuing Maintenance and Surveillance

A. Procedures
1. Maintain nitrogen pressure on systems
2. Remove water as necessary
a. Pits, vaults, and galleries
b. Dehumidification tanks

c. High-bay trenches

w

Fuel surveillance

W

Semi-annual facility inspection

B. Review and Approval

IV. Documentation

A. Log Book

1. Console

2. Shift supervisors'
3. Recovery program
4.

PEP construction

Maintenance Manual

Complete Drawing File

Test Procedures

Modifications Procedures

Progress Reports

. Area Inventories

T 0 mom U 0w

. Topical Reports

1. SRE-PEP pump performance
2. Carbon removal from SRE sodium

3. Non-nuclear performance of SRE-PEP systems

I[. Photograph and Slide File

Technical File

K. Plant Log Sheets
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V. Component and Equipment Dispersal

1. Transfer all portable components and equipment to Equipment

Utilization for disposal as scheduled in TI—599-19-102.(10)

2. Transfer material to other units.

W

. Post equipment location as necessary on master copy of

inventory

VI. Final Report

This requirement is satisfied by the subject report.

To expeditiously and safely carry out this effort, specifications and proce-
dures were prepared to establish the standards, quality assurance and follow-on
surveillance requirements for the work as well as the proceduresfor accomplish-
ment of the work under applicable AI and SRE Standard Operating Procedures
(SOP). Important among these standards was the establishment of radiation
levels and contamination allowed for the equipment and areas during the retire-
ment period. In addition, particular attention was directed to assuring that the
systems containing residual radioactivity would retain their integrity, within the
framework of the Surveillance program (see Section VIII), to detect deterioria-
tion that might result in the release of radioactivity or to detect inleakage of

water that might result in local radioactive contamination.

These documents were prepared by the SRE operating staff and were re-
viewed and approved by the directors of the Nuclear Operation, Health Safety
and Radiation Services, and Facilities and Industrial Engineering Departments,
or their delegated representatives, to make certain that all procedures could be
performed in a safe and expeditious manner. They were also reviewed and/or
approved by the Program Office Project Manager and were then submitted to the
AEC for review and/or approval. The approval by the Facilities and Industrial
Engineering Department was required because of its responsibility for the fol-
low-on surveillance of the plant. In some cases additional approvals were re-
quired; these exceptions are noted on the listing of Specifications and Proce-
dures in Table 3. Also included in this table is a short summary of the area,
equipment, or systems that are involved within the scope of work for each speci-

fication and/or procedure. The schedule of these activities, as they occurred,
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is diagramed in Figure 16 (see Section VII). This schedule established a se-
quence of events which were logical, which assured that systems were deactiv-

ated only when their further use was not required, and which were safe.

As the work was completed, leaving the equipment and system prepared for
continuing surveillance, the specification and/or procedures were signed off to
indicate satisfactory completion of the work and acceptance by the Facilities and
Industrial Engineering Department of the on-going surveillance and maintenance

requirements established by the specification and/or procedure.

During the Retirement effort, weekly highlights and monthly progress re-
ports have been submitted by the SRE supervision to the program and functional
organizations. In addition, several topical reports have been issued during this
period. (These reports are included in the listing in Appendix A, Bibliography
of SRE reports.)
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TABLE 3
(Sheet 1 of 4)

’ SPECIFICATIONS AND PROCEDURES "

i

Specification Procedure

Number Number Special Approvals

Area, System, Parts, or Equipment Involved

Deactivation Requirements for the S5S599N19001 Industrial Security
SRE System - General Specifications

Documentation Requirements for the SS599N19002
SRE Deactivation

Storage Requirements for SRE Fuel SS599N28001 PR-599-28-001 Reactor Fuels Committee
Parts of Reactor Hazards

Fuel Clusters (to be stored in Fuels Review Panel

Storage Vault, Bldg. 064)
Shield Plugs
Hanger Rod

Destruction Requirements for SS599N28002 PR-599-28-002
Core Components

Parts

Control Elements

Moderator Elements

Core Heaters

Neutron Source

Dummy Fuel Elements

Miscellaneous Parts
Equipment

Pile Oscillator

Miscellaneous Equipment
Areas

High Bay

Storage Bldg. 041

Core Vessel

Deactivation Requirements for Obsolete SS599N28003 PR-599-28-003
Core Components

Parts

Lazy Susans

Na Temperature Measuring Probe
Dummy Fuel Elements

Moderator Can Mockup

Core Il Moderator Cans

Channel Thimbles

Deactivation Requirements for Hot Cell SS599N29001 PR-599-29-001
Areas
Hot Change Room
. Sump Pit
Hot Cell Internal
