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ABSTRACT

The Hallam Nuclear Power Facility (HNPF) was authorized as part of the
Atomic Energy Commission's Power Demonstration Reactor Program. It was
a sodium-cooled graphite-moderated power demonstration reactor owned by AEC
and operated by Consumers Public Power District (CPPD)* at its Sheldon Station
near Hallam, Nebraska. The HNPF was shut down in September 1964 as a re-
sult of failures in the cladding of certain moderator elements. Since the HNPF
had significantly served its basic purposes under the Commission's Power Dem-
onstration Plant Program, AEC determined that in lieu of restarting the facility
it was to be decommissioned.

The Commission requested CPPD and Atomics International, the designer
of the facility, to prepare a plan for decommissioning which provided for sal-
vaging as much of the plant as economically feasible. The below-ground portion
of the plant was to be adequately sealed to safely contain and restrict access to
the contaminated and irradiated materials sealed therein. Major elements of the
decommissioning plan included: (1) shipping all reactor fuel off-site; (2) shipping
all bulk sodium off-site, and removing or reacting all residual sodium to elimi-
nate chemical hazard; (3) disposing of all other contaminated or irradiated mate-
rials by shipment off-site or placement in on-site below-ground storage volumes;
and (4) sealing such underground volumes to become a structure which isolates
the contamination and radioactivity therein from release or access. The plan
was directed at putting the plant in a radiation-safe condition such that after de-
commissioning no continuing AEC licensing of the premises would be required,
and access to the exposed surfaces of the premises would not be restricted from
a health and safety standpoint.

The decommissioning of HNPF in accordance with the above plan was sub-
stantially completed in October 1969. The AEC after review and approval of the
program documentation will issue a termination of the operating authority.

*Recently renamed Nebraska Public Power District.

I
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1.0 INTRODUCTION

The Hallam Nuclear Power Facility (HNPF) was a 254-Mwt sodium-cooled
graphite-moderated nuclear power reactor located on land leased to the AEC by
Consumers Public Power District (CPPD) at their Sheldon Station near Hallam,
Nebraska. The AEC furnished the reactor plant under the Commission's Power
Demonstration Reactor Program (second round). It was operated by CPPD under
AEC operating authorization to provide steam to the existing conventional gener-
ating facility at the Sheldon Station.

The installation became operational early in 1963. Power generation con-
tinued through September 1964, at which time the plant was shut down because
of defects developing in the cladding of certain moderator elements. Inasmuch
as the facility had substantially served its purpose under AEC's Demonstration
Program, by enhancing technology asso+"ted with a liquid-metal reactor plant
and by demonstrating the safe operability of such a plant by a utility, the Com-
mission determined not to repair the moderator elements and restore the reac-
tor to power production, but rather to terminate the project and dismantle the
reactor plant in accordance with its contract with CPPD.

(g'\ To serve as a basis for development of a retirement plan for the HNPF facility
the Commis sion e stablished the general scope and objectives of the decontamination
and dismantlement of the facility. The scope and objectives (see Section 4.0 of this

report) were directed at making safe from a radiation standpoint the premises
on which the reactor plant was located, with no continuing AEC license being
required for use or access to the exposed surfaces of the premises after re-
moval of the plant superstructure. Consistent with that direction the Retire-

5ment Plan for HNPF was developed by Atomics International, which had de-
signed the facility, in conjunction with CPPD; the Plan was approved by AEC.

The overall responsibility for dismantling the nuclear facility in accordance
with the Retirement Plan rested with CPPD. As holder of the Ope rating Autho-
rization from AEC for the HNPF, CPPD was directly responsible for radiolog-
ical, as well as industrial safety throughout the plant retirement. The work
involved included removal of irradiated and unirradiated fuel, shipment of bulk

* Superscript numbers in parentheses are for References at end of this report.
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primary and secondary sodium, reacting of residual sodium, salvage equipment
and components for reuse or storage, removal of plant systems, decontamina-
tion, disposal of irradiated materials, demolition of above-grade structures,

and sealing of underground structures. All this was done by the utility either
with its own manpower resources or by subcontractors under its supervision.
CPPD also subcontracted with Atomics International for engineering assistance >

in connection with the plant retirement.

AEC exercised surveillance over the facility retirement through: approval

of the Retirement Plan, specifications governing the retirernent activities, a.nd
detailed procedures for carrying out those activities; an AEC technical repre- -

sentative at the site; and contractual arrangement with AI to provide management
and engineering assistance, including pe rsonnel at the site. Through its: regu-
latory processes the Commission imposed requirements that the plant decom-
missioning and decontamination be done by means that maintained the safety of
th e public, as well as those directly engaged, from radiological hazards.

At the time the Commission determined to retire the HNPF it was the first
AEC-owned utility-operated reactor plant to be decommissioned. In the plan-
ning and carrying out of the plant retirement it was an intent of AEC to demon- '

strate the feasibility of a nuclear plant being dismantled by an operating utility
utilizing existent technology. It is the purpose of this report to document the
means by which the HNPF dismantlement was accomplished by CPPD. It should

~

be recognized, however, that the extent of decontamination and removal of HNPF
3

was dictated by the obligations of AEC under its contract and lease with CPPD
and may not represent the extent of dismantlement neceasary in connection with
other nuclear power plants taken out of service. As indicated in Apperdix VI,
Page 25, other alternatives are available to utilities in retiring their nuclea r

plants. Unless the utility decides to remove all radioactive material from tie
s ite , further use of the site is subject to applicable regulatory requirements.

.
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2.0 FACILITY DESCRIPTION
.

The HNPF, rated at 75-Mw electrical output, was of the sodium-cooled
>

graphite-moderated reactor concept often referred to as SGR. It was an out-
growth of the Sodium Reactor Experiment (SRE) which also made use of an inter-

mediate neutron-energy spectrum obtainable with a graphite moderator, and
requiring only slightly enriched nuclear fuel.

-

The HNPF core consisted of fuel assemblies fitted between the corners of
the hexagonal stainless-clad graphite moderator elements. Most of the fuel,.

assemblies contained enriched U-Mo, with a few containing UC for experimental
purposes. Neutron-absorber control elements occupied other fuel channel posi-
tions. The configuration of core, shielding, and sodium pipe connections is
shown in Figure 2-1; the moderator elernent arrangement is shown in Figure 2-2;
and a typical core loading is shown in Figure 2-3. Reactor-design data are given
ir Tables 1 through 7 of Appendix VII. Heat was transferred from the core to the
intermediate heat exchangers by use of three sodium pumps, one in each of three
primary sodium circuits designed to operate at 1200'F. However, actual oper-

;. ating temperature never exceeded 950*F. Each of the circuits (Figure 2-4) was,

independent and contained block, check, and throttle valves; instrumentation; |

temperature and flow sensors; and main primary centrifugal pumps. Storage for
the primary sodium was provided by five horizontal, cylindrical tanks. Filling
and draining operations were accomplished with linear induction electric pumps.
A helium inert gr.: system protected the sodium from exposure to air at all times,<

and filled the space between the sodium and the top shield in the core tank during
nuclear operation, thus allowing thermal expansion changes in the sodium.

i

From the intermediate heat exchangers, which provided the boundary be-
'

tween the radioactive primary sodium and the nonradioactive secondary system,
; heat was transferred to the three steam generators by the secondary sodium

cir cuit s. These were similar to the primary system, but each required a ther-
l- mal expansion tank for the sodium volume change with temperature. Super-,

t

. heated steam at 825'F to the conventional turbine generators in the CPPD portion
of the facility completed the energy path from the nuclear reactor to electric

' 'power.

i

l
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q Figure 2-5 is a cutaway drawing of the nuclear b.tilding structure. The
C' cylindrical reactor-vessel structure is in the center of the drawing. The sodium

coolant piping extends from the reactor and contains thermal expansion loops.
This piping carries the sodium to the intermediate heat exchangers (IHX) visible
in the above-floor-level concrete structure. Located immediately to the left of
the heat exchangers are the steam generators. Figure 2-6 shows the equipment
locations in a sectional plan just below the operating floor of the reactor and
Figure 2-7 is an elevation section through the center of the structure. These
two figures show the plant major components and indicate their exact size and
position relationship.

Important auxiliary facilities and equipment were: the fuel-handling ma-
chine; control and safety-element parking station; wash cells for fuel; control
and safety elements and pumps; storage cells for fuel and moderator elements;
the maintenance cell equipped with shielded windows and remote-handling manip-
ulators; radioactive alarm system; radioactive-waste (gas and liquid) building;
gas filter and discharge system including stack, laundry and change rooms;
building service cranes; and emergency electrical system. The function and
use of these items is largely self-explanatory, but further discussion will be

/7 found in the section on operations and in the appropriate retirement-activityV specification, Appendix I.

The general construction of the plant is shown in Figure 2-7. Below-grade

structures were steel-reinforced concrete. Figures 2-8 and 2-9 are photo-
graphs made during construction which show the below-grade work; the first
shows the partially completed concrete structure with the core cavity liner in
place, the second shows the same region at a later date ready for the concrete
pour to the operating floor level.

Above grade the structure was of conventional design making use of steel
columns, beams, and purlins with built-up insulated steel panels and built-up
roof over steel decking. The structure included overhead cranes. Rails were

provided in the floor for the fuel-handling machine. Figure 2-10 shows the
interior views looking south from Column 17. The fuel-handling machine is
prominent in the center background. Many structural details are apparent on

!
i the walls and ceiling. Fuel-storage cell covers are visible in the center fore-
! ground. The general floor-plan arrangement is shown in Figure 2-6.
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3.0 HISTORY OF OPERATIONS

Upon completion of the plant construction and preoperational testing of all
systems, " wet criticality"* was achieved on August 25, 1962. The full 140-element
loading of the core was then completed on October 10, 1962. Reactor operations
were done by CPPD personnel with AI guidance. System checkout was then be-
gun, low-power post-critical testing was completed, and plant official startup
occurred on December 31, 1962. Figure 3-1 is a summary of HNPF reactor
operating performance showing cumulative thermal power generated vs time,
and reasons for various outages.

Failure of the stainless-steel cladding of the graphite moderator elements
necessitated shutting down the plant for core repairs. By the end of September
1964 the cladding of seven moderator elements had failed resulting in saturation
of these elements with sodium. These failures reduced core reactivity, caused
perturbations of the flux, and locally depressed power; by these indications the
failures were detected and the suspect failed elements identified.

The irradiated graphite expanded as much as 5% when saturated with sodium,
therefore further cladding damage beyond the original cracking was experienced,
as well as jamming of elements and control rod thimbles. Extensive failure

analysis (2,3) attributed the original cracking to high local-bending stress and
low ductility of the cladding material.

Moderator element in manufacturing techniques had resulted in slightly

irregular support to the cladding in the region of the upper head. The operating-
pressure differential then caused the cladding to bend inward at the last point of
support, resulting in surface bending stresses on the order of 40,000 psi. (Since

| Type 304 stainless steel above ~700*F has a ductility corresponding only to ~3%
elongation at tensile failure, cracking for low ~10-6 ~

sec strain rates occurred

before the cladding could gain uniform support from the underlying structure
through plastic deformation. ) The fracture surfaces were intercrystalline,

showing no deformation (therefore typical of " creep" or " time-to-rupture at
constant stress and temperature" tests), with the crack progressing from the
outside surface inward. The material was in no way defective, and ne13er cor-
rosion nor weld-affected regions were contributing factors.

| * Criticality after sodium addition to core
*
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Figu re 3 - 1. Summary of Itallam Reactor Operating Performance. (Before the last shutdown
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mode rator-element failures during 1964 seriously affected operations; a 1668-hr outage
followed failure of moderator element M-58. Two other 1964 outages lasted 230

and 253 hr; 12 others lasted less than 100 hr each.)



The moderator elements were designed to accommodate 1% volume expan-
sion of the g raphite due to the pos sibility of a sodium leak. Actual expansion
measured on leaky elements was as high as 5%. Further testing revealed the
difference was due to a greater susceptibility of neutron-irradiated graphite to
swelling from sodium.

Metallographic examination of the moderator cladding and some of the
sodium piping revealed no evidence of corrosion or other damage by the sodium
coolant after approximately 7000 hr of power operation, although some pitting
on the order of 1/2-mil deep might have been expected, based on experimental
studies of Na/stainles s-steel interactions.

O

|
|

1
l

i

|
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4.0 RETIREMENT PLAN DEVELOPMENT

The general scope for decontamination and dismantlement of the reactor

plant was established by the AEC in a letter from the AEC to CPPD (see Ap-
pendix VI-2) with an enclosure which provided for:

1) Removal of all fuel from the site.

2) Removal from the site of all sodium that can be drained from the
system.

3) Chemical reaction of residual sodium then remaining in the system,
including all process lines, tanks, and th< reactor vessel.

4) Disposal of radioactive residues from past reactor operations and
from the decontamination activity (including those remaining after
final processing of waste through the radioactive-waste disposal
facility at the site), by burial within the reactor cavity or other ade-

quately contained subsurface areas of the plant, controlled release
to the environment, or removal from the site, depending upon the
volumes and concentrations involved.

5) Decontamination of all components of the plant above the operating
floor of the reactor building (the top of the IHX being considered as
a continuation of the reactor building operating floor) such as the

fuel'-handling machine, the ventilation system, etc. ; however any
parts which are not to be further used or cannot be readily decon-
taminated will be buried in the reactor cavity or in other subsurface

adequately contained areas of the reactor plant.

6) Prevention of release of contamination from and physical access to
any subsurface portion of the plant, by permanently sealing all

,

operating-floor-level penetrations of the entire facility (including all
stairs and other entrances to the below-operating-floor-level of the
reactor building); and removal of loose contamination on the surface
of such areas as determined necessary on the basis of radiation sur-
veys before permanently sealing access to these below-operating-
floor areas.
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7) Isolation of the reactor vessel by capping and sealing all pipes and h
pipeways thereto and by providing a permanent barrier against access
from the operating-floor level to the reactor vessel and to the fuel-
storage and IHX cells, by such means as welding existing plugs in
place or covering openings with steel plate or approximately 6-in.
layer of concrete; and decontamination and sealing of surface access
(i.e. burial in place) to the underground tanks of the separate
radioactive-waste disposal building or (if required for safety or
economically preferable) removal of these tanks for burial in an ap-
propriate subsurface area of the reactor vaults.

It was recognized that the foregoing AEC scope provided only broad defini-
tions or descriptions of the measures to be taken to place the HNPF premises
in a condition that was sufficiently safe from a radiation standpoint that no con-
tinuing AEC license would be required. To detail the requirement for accom-
plishing the Commission's objectives it was necessary to prepare an HNPF
Retirement Plan to provide more specific definitions and descriptions of the
activities to be performed and the related criteria and standards, as follows:

1) " Adequately contained subsurface areas" required interpretation on
the basis of the materials to be contained and an evaluation of the
adequacies of that containment.

2) It was recognized that " prevention of release of contamination" cannot
be assured for the indefinite future; however, the Plan needed to set

out the criteria to be met on a long-term basis for the safe release of
minimal quantities of contamination to the surface or subsurface por-
tions surrounding the plant. The extent to which " loose contamination
on the surface of areas (below the operating floor) will be removed as
determined necessary on the basis of radiation surveys" also required
a determination of necessity based on criteria to be established and
provided in the activity specification stated in the plan.

3) A defir; tion of " permanent barriers" had to be provided in the plan
the. was consistent with the long-term disposition of this facility, and
criteria were established as to " appropriate subsurface areas of the
reactor vaults" for the on-site disposal of equipment and materials.

AI- AE C - 127 09
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(] In preparing this HNPF Retirement Plan, attention was also given to the,

most effective means for accomplishing the following ends as requested by the
AEC: (1) making the premises safe from a radiation standpoint including, as
necessary, a removal of plant elements in whole or in part from the site,

'

or their decontamination, disconnection, sealing, and containment as required
for long-term disposition onsite; and (2) realizing the recoverable value of
the remaining plant elements, by removing those determined economically
advantageous for reuse elsewhere. To this end, six categories of material and
equipment listed below were defined by the AEC, and these were to become the
basic guide for disposition.

1) Category A, property authorized by AEC for shipment off-site except
as scrap; such property to be removed from its present location and
shipped off-site to AEC designated recipients.

2) Category B, property to be removed from its present location and
shipped off-site as scrap.

3) Category C, property to remain in its present location at the HNPF.

4) Category D, property to be removed from its present location but

) whose ownership will be transferred to CPPD.

5) Category E, property to remain in its present location but whose
ownership will be transferred to CPPD.

; 6) Category F, property which must be removed to accomplish the re-
tirement of the HNPF, and which AEC authorizes to be removed from

its present location pending determination of its ultimate disposition;
such property to be provided with suitable protection against damage
and temporarily stored until its final status as Category A, B, or D
material is decided.

Development of the HNPF Retirement Plan involved numerous trade studies and

feasibility investigations, with radiation, chemical, and physical safety of the
operating personnel and long-range safety of the site and environs being the
first consideration. As it turned out, a significant dollar value was identified
for material and equipment to be reused after various degrees and processes
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of decontamination. For example the primary sodium would be reusable after

allowing sufficient time for Na decay, the steam generators and certain other
itema such as the overhead cranes needed only to be reassembled to be ready

for reuse.

The HNPF Retirement Plan, as developed by AI and approved by CPPD and

AEC, identifies twelve activities as necessary and sufficient to meet all of the

AEC criteria for retirement. These were written as individual activity specifi-

cations with the following titles:

1) Primary Sodium Disposal
,

2) Secondary Sodium Disposal

3) Irradiated Fuel Disposal

4) Unirradiated Fuel Disposal

5) Reaction of Residual Primary Sodium and Retirement of the Primary

Sodium System
,

6) Reaction of Residual Secondary Sodium and Retirement of the Secon-

dary Sodium System

7) Disposition of Contaminated and Irradiated Material

8) Reactor Isolation

9) Retirement of Auxiliary Systems

10) Securing of Isolation Structure

11) Retirement of the Radioactive Waste Facility

12) Final Closeout of the Facility

These are reproduced in entirety in Appendix I. This is also the order in

which the retirement operations are reported herein; several activities were

often carried out simultaneously. Some were interrupted to allow completion

of a different activity as required by scheduling, effective use of manpower,

and safety.

From each of these activity specifications, one or more detailed procedures
were developed to show, on a step-by-step basis: how the work was to be done;

$AI- AE C - 12 709
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q identification of all tools, materials, equipment; and processes to be used.
V These appear, as actually used, in Appendix IL Each of these required ap-

provals from CPPD management, and a separate review and approval by the
CPPD Safety Review Committee and AI and AEC.

The development of these specifications and procedures required very close
cooperation between AI and CPPD; the AEC had final approval. The resulting
organizational interface was basically as follows.

- 4.1 AI RESPONSIBILITIES

1) Prepare and recommend an overall plan which identifies the tasks to
be undertaken for: (a) decontaminating HNPF in accordance with
"AEC Plan for Decontamination of HNPF Premises," attached; and
(b) disposing of plant components and equipment for use elsewhere,
and decommissioning of the facility as AEC shall direct. This overall
plan shall include a detailed sequence schedule which recognizes the
inter-relationship between the various decontamination and decommis-
sioning tasks and the needs to minimize the generation and distribu-
tion of radioactive wastes. The overall plan shall also recommend
the engineering-and-safety criteria, and standards to be applied in,

carrying out the tasks identified therein.

2) Prepare outline procedures for accomplishing each task identified in
1) above, taking into account the radiation dose rates expected to be
encounte red. The procedures shall be adequate for use as a basis
for CPPD preparation of the detailed working procedures.

3) Consult with CPPD in the preparation of Items 1 and 2 above in order

to obtain their views and comments currently as those items are being
developed.

4) Upon completion submit elements of the overall plan and outline pro-
cedures as they are developed to CPPD for review and comment with
copies for information to AEC. Following resolution of CPPD com-
ments AI shall submit the overall plan and outline-procedures to the
AEC for approval by the contracting officer.
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5) Act as a liaison point for the Commission with AEC contractors and

others designated by the Commission to: receive components, equip-
ment, and material from HNPF; work out removal, preparation for

shipment, transportation, receiving, etc. requirements; and schedule.

6) Prepare jointly with CPPD an outline of a proposed technical report
dealing with the decontamination and decommissioning of HNPF, and
later participate in the preparation of such a report as AEC shall
authorize.

4.2 CPPD RESPONSIBILITIES

1) Determine and advise AI and AEC of the existing radiation doserates
in those locations in the plant for which such information is needed in
AI's development of the overall plan and outline procedures for de-
contaminating and decommissioning in HNPF.

2) Provide views and comments of CPPD to AI while AI is developing
the overall plan, and outline procedures referred to in Items 1 and 2
under AI Responsibilities.

3) Review and submit comments to AI with copies to AEC on the com-
pleted overall plan and outline of procedures as developed by AI.

4) Upon receipt from the contracting officer of AEC approval of elements
of the AI-developed overall plan and outline procedures, establish
detailed working procedures required to accomplish each task (using
to the maximum extent practicable present CPPD operating proce-
dures), and submit to AI for concurrence; the AEC approval to be
obtained for these detailed working procedures will be indicated in
the AEC action authorizing CPPD to carry out the approved AI outline
procedures.

5) Execute the AEC authorized tasks (by CPPD personnel or subcon-
tractors) in accordance with the approved CPPD detailed working
procedures. CPPD to retain full responsibility for safety accom-
plishing all such authorized tasks.

6) Prepare jcintly with AI an outline of a proposed technical report deal-
ing with the decontamination and decommissioning of the HNPF and
participate in the preparation of such a report as AEC shall authorize.
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As indicated earlier, all aspects of safety during retirement operations as
well as the long-range safety of the site were of paramount importance. Eachv

of the activity specifications and each of the detailed procedures therefore took
into account the requirements needed to minimize and safeguard against any
radioactive, chemical, or physical hazard to people or property. The safety
aspects were evaluated in " Final Summary Safeguards Report for the Hallam
Facility, Supplement 5."I4I Some of the material contained therein is in answer

to specific questions fromthe AEC on the control of hazards. For example,
upon request, information was furnished in detail on the radiological safety con-
dition expected when decommissioning was completed. Supplement 5 was the
basis for AEC issuance to CPPD of the Dismantling Order set forth in Appen-
dix VI-3.

Section 7.0 in this report, Health and Safety, deals with the actual final
status of the facility with respect to safeguards at completion of the retirement
p rog ram. A report titled " Final Status Report and Safety Analysis of the Hallam
Nuclear Power Facility Site and Remaining Structures"( was prepared at the

completion of the physical retirement activities. This report summarizes the
retirement activities and indicates that accomplishment was in accordance with
the safety requirements of the plan and the dismantling order.

AI- AEC - 12 709A
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5.0 PROGRAM ADMINISTRATION

As described earlier, the principals in the Hallam retirement were CPPD,

AI, and the AEC. The basic responsibility for completing the work rested with
the CPPD under contractur.1 arrangements with the AEC, with AI providing
engineering and management assistance. Since CPPD did not have all of the

required labor skills available and little of the heavy equipment needed, a sub-
contract was made between CPPD and Stearns-Roger to provide the special
capabilities needed. This resulted in the retirement organization shown in
Figure 5-1. Stearns-Roger work was delineated by the requirements of the
twelve activity specifications and the corresponding detailed procedures pre-
pared by AI and approved by the AEC and CPPD. In addition Stearns-Roger
provided structural designs for the structural strengthening of the floor slab
north of the IHX and for the final weatherproofing cover. They also furnished

AEC

Al

O
CPPD

I

STEARNS-
ROGER

I
HARRISON IRON

^ ^
PLANT PERSONNEL LABOR GROUP CONTRA R

PACKING SUBSTRUCTURE MODI. BUILDINGS DEMOLITION
SHIPPING FICATION SCRAP REMOVAL
STE AM CLE ANING DESIGN AND CON. GENERAL CLEANUP
CORE AND PlPE STRUCTION
INVENTORY PIPE CUTTING

RADIOACTIVITY HEAVY EQUIPMENT
INVENTORY REMOVAL

WELDING AND SEALING
WEATHER PROOFING

AND COVER

Figure 5.1. Retirement Organization
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all of the skilled labor,* materials, and equipment for their contract. Activi-

ties such as the chemical reacting of residual sodium and disposition of irradi-
ated and contaminated materials and of reactor fuel were done exclusively by
CPPD personnel familiar with the hazards involved and skilled in implementing
the safety procedures required. CPPD management of the program included:
utilization of the HNPF Safety Review Committee, issuance of work permits
and monitoring of hazardous locations or tasks, planning and coordination of
work, and a preparation of schedules. The demolition work by Harrison Iron
& Metal Co. was administered by CPPD even though the Harrison contract was
made directly with AEC. Once the below-grade vaults were adequately sealed
the reactor building, warehouse, calibration building, and moderator-assembly
building were released to the Harrison Co. who then began dismantling the
building s.

During retirement AI maintained an on-site staff of three persons includ-
ing the project manager. Several engineering specialists contributed as re-
quired to the retirement activities. These contributions supported the process
experiments (for reacting sodium), preparation of process specificatior.s,
structural evaluation, radiation-inventory analysis, and other engineering

O studies. The number of persons at the peak of AI effort was approximatelyO
12, the average was about 5. CPPD had a peak personnelload of 23 with an
average of about 20.

Weekly meetings of AEC, AI, CPPD, and subcontractors were held to
review the previous week's progress, map out and coordinate the next week's
work, resolve problems, and check schedules. The overall schedule for the
retirement program is shown in Figure 5-2.

*Five pipe fitters, seven iron workers, one mi11 wright, seven carpenters,
one sheet metal worker, one cement finisher, and ten laborers. A typical
shift also included a field superintendent, a field accountant, an estimator,
and a clerk typist,
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6.0 ACTIVITY IMPLEMENTATIONn
%)

6.1 PRIMARY AND SECONDARY-SODIUM DISPOSAL

In preparation for retirement of the HNPF reactor the sodium from the
primary and secondary systems was drained into eight existing underground

,

fill-and-drain tanks; five were for primsry sodium and three for secondary
sodium. Each set of primary or secondary tanks was in a concrete vault with
a hatchway leading to the main floor. The primary tanks were each 21-ft 3-in.
long, 12-ft OD, and 2150 ft capacity. The secondary tanks were each 14-ft
5-in. long, 12-ft OD, and 1375 ft capacity. Each was equipped with electric
heaters, thermocouples, and thermal insulation to permit maintaining stored
sodium above its melting temperature (208'F).

After draining sodium from the primary and secondary heat-transfer sys-
tems into the tanks, the average loading was, for the primary tanks 110,000 lb
(1932 ft ) each, and for the secondary 76,600 lb (1330 ft3) each. There was no
significant radioactivity in the secondary sodium; the specific activity of the
primary sodium was approximately 0.025 uci/gm(October 1967). The level of
activity was low enough to permit safe direct personal contact with the tanks.
The source of this activity was Na which has a 2.58 year half life. A chemical
analysis of the primary sodium for carbon content indicated an impurity of
21 ppm (average of 2 samples). The analysis of the secondary sodium showed
an impurity of 13 ppm (average of 3 samples).

Disposal of the sodium from its underground locations at the HNPF site
required investigation of alternate means of disposal and consideration of their
feasibility, time requirement, and cost. The alternatives considered were:

1) Chemical reaction of the metallic sodium to a passive form (Na CO
2 3

or NaOH) at the site or elsewhere, subsequent disposal of the reac-
tion products in the underground vaults or packaging, and shipping
the reaction products off-site for disposal,

2) Draining the metallic sodium into drums and shipment off-site for
disposal, and

AI- AEC - 12709
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3) Shipment of the metallic sodium off-site in the existing tanks by

a) Removing the :anks, with their sodium content, from the under-

ground vaults and loading them onto railroad flatcars, or

b) Draining the tanks into the plant sodium system, one at a time,
then loading the empty tanks onto railroad flatcars and refilling
t he m.

Evaluation of the alte rnatives resulted in the selection of 3(a) above. It wa s
ascertained that both the tanks and the sodium were potentially reuseable else-
where in the AEC programs; consequently the most economically feasible dis-
posal consisted of shipping the sodium solidified in the tanks to storage pending
further reuse.

In preparation for such shipment the tanle heaters were shut off and the

sodium allowed to cool and solidify. The five primary tanks were shipped to
the AEC site at Richland. Washington,and the three secondary tanks to the AEC
Liquid Aletal Engineering Center (LAIEC) in Santa Susana, California. All were
shipped with their electric heaters and thermal insulation substantially intact.

Removal of the tanks and shipment by rail required reinforcing of the tank
sad dle supports, the addition of lugs and lifting eyes to permit handling of the
loac ed tanks with cranes, and anchoring to railroad flatcars. A special shipping
perntit was required because the tanks did not meet the requirements of Sec-
tion i 3.206 of the ICC Regulations for Transportation of Explosives and Other
Dange rous Articles. Plans were also made for the type of railroad flatcars to
be use d, routing, and speed restrictions because the tanks constituted an over-
siz ed 1.ad with a high center of gravity. A detailed description of the removal
and shipping plans is given in Reference 9.

After the plans for removal and shipment of the sodium were completed and
revieu ed, activity specifications were written by AI describing the methods to
be used and the requirements to be met during operations. Activity Specification
No. I covers primary-sodium disposal, and Activity Specification No. 2 covers
secondary sodium disposal. A copy of the specifications is in Appendix I.

The initial plans recommended removal of the sodium tanks from the vault

via the east side of the building by use of the building crane (25-ton rating) and
one mobile crane. These recommendations were based on the limited availability

AI- AEC- 12709
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cq of mobile cranes in the Hallam area at that time, and the marginal load-carrying
capacity of the floor over the secondary-sodium tanks. Subsequentinvestigations
before writing of the activity specifications indicated that mobile cranes of ade-
quate capacity could be made available at Hallam, and that it was feasible and
more economical to shore up the floor over the secondary tanks to support the
combined crane-tank load.

Following AEC approval of the activity specifications, Retirement Detailed
Procedures (RDP's) were prepared by CPPD. These procedures described in
detail each step of the operations required to prepare the sodium tanks for re-

'

moval and to transfer them from the vaults to rr.ilroad flatcars. Two detailed
procedurer, were written for each of the two activity specifications. These were
as follows:

Activity RDP
Specification No. No. RDP Title

1 1-1 Isolation of the Primary-Fill Tanks
1-2 Removal of Primary Sodium Fill Tanks

and Transfer to Railroad Cars
2 2-1 Isolation of the, Secondary-Fill Tanks

A 2-2 Removal of Secondary-Sodium Fill TanksV and Transfer to Railroad Cars

The RDP's included sequence of events, identification of valves to b'e opened or
closed, identification of lines to be cut and cut locations, precautions to be ob-
served, and spaces for sign-off verifying that specific operations had been
accomplished according to the procedure.

Removal of the sodium tanks proceeded as planned. After the tanks were
isolated and the saddle supports were reinforced, the tanks were lifted out of
the underground vaults and loaded onto special hydrocushioned suspension rail-
road cars. Anchoring of the tanks to the rail oad cars (see Figure 6-1) was
accomplished in accordance with tie-down plans furnished by AI. The tie-down
arrangement was designed to withstand a 1.0-g acceleration in the fore and aft
directions.
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Figure 6- 1. Secondary-Sodium Storage Tank
Being Anchored to Railro:Ad Flatcar

The three secondary-sodium tanks were removed first and shipped to the
AEC-LMEC in California, Figure 6-2. The three flatcars and tie-down equip-

ment were then returned to Hallam. For shipment of the five primary tanha
two additional cars were obtained. The cars for shipment of the primary tani.s

! were loaded with ballast to compensate for the high center of gravity for the 1

car-tank combination. Shipment of the primary tanks to Richland, Wa shington
was via special train with a two-man escort from AI. Duties of the escort were
to check the tie-downs during stops, monitor train speed, and provide special
instructions for handling of the sodium in the evert of an accident. The escort ,

rode in a special caboose, separate from the train crew caboot.3, and stayed |
with the sodium-laden cars throughout the trip. Train speeds were monitored
by clocking the time required to pass 1/4-mile markers along the trackside.
Reference 9 gives a detailed description of the maving and shipping operations.
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h6.2 DISPOSAL OF IRRADIATED FUEL

Removal of irradiated fuel was an important activity during retirement but

was not unique to retirement, as fuel removal for reprocessing is a normal op-
erating activity for any nuclear power plant. When all fuel materials had been
shipped the major source of radiation was removed from the site and the poten-
tial criticality hazards were eliminated. Evaluation studies to identify and eval-
unte equipment, removal procedure time, and costs of packaging and shipping
the irradiated fuel to an AEC designated reprocessing site began in May 1966.

Factors considered were the requirements of AEC Regulations (10CFR,
Part 71) for " Packaging of Radioactive Materials for Transportation," and the
handling requirements of the Atomic Energy Commission's Savannah River
Plant, Aiken, South Carolina. Several handling methods were considered.
These included:

1) Shipping the fuel elements intact, after removal from the fuel hanger
rod and process tube, to the Atomics International Hot Laboratory
where the fuel slugs would be removed from the stainless-steel clad-
ding and sodium bonding, then repackaged into smaller containers
for shipment to Savannah River for reprocessing. The same process
was also considered for use in the maintenance cell at the HNPF

2) Removal of the sodium reservoir from each fuel bundle by use of the
HNPF maintenance cell, then encapsulating the remainder of the fuel
bundle, which included the fuel slugs, stainless-steel cladding, and
sodium bond, in a double canister.

3) Removal of the fuel element from the hanger rod and process tube,
then encapsulation of the complete fuel bundle inside two concentric
canisters, both canisters' final closures to be welded remotely in the
HNPF maintenance cell.

This last method was adopted.

The irradiated-fuel shipping equipment available to the AEC was evaluated
for possible use, by modification, in shipping the HNPF irradiated fuel elements.
No equipment was suitable without extensive modification. AI then recommended
that a s'x-element shipping cask be constructed.
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p The AEC selected AI to design the fuel canisters and fuel shipping cask.
\: . After the design was approved by the AEC, AI was selected to fabricate +he

fuel canisters, and Allied Engineering Company of Alameda, California re-
ceived the contract to build two six-element fuel-shipping casks and thirteen
fuel-canister carrier baskets. The fuel-shipping cask, see Section 8.0, was
designed to be mounted on a railroad flatcar for rail shipment. The extra
canister baskets were to facilitate the encapsulation of fuel elements.

CPPD contracted with AI to: provide supervision; refurbish the HNPF
maintenance cell for the special double-canistering of the irradiated fuel ele-
ments; prepare the activity specification and detailed procedures for such
canistering; instruct certain CPPD personnel in the special maintenance cell
operations involved in the double-canistering; and provide assistance in the
design, procurement, and installation of the additional canistering equipment
requi red.

The maintenance cell had three operating levels, Figure 6-3. The first

operating level was used for positioning the fuel element, Figure 6-4, into the
shipping canister. The second operating level was the work station equipped
to do the welding operations necessary to encapsulate the fuel elements in the

double shipping canister. Tha third operating level was primarily used for
tool storage. The regular fuel-handling equipment installed in the maintenance
cell at construction'was supplemented by special equipment designed to permit
double-encapsulation of the irradiated fuel elements (Figure 6-5).

The remote-welding of the fuel canisters required the designing of special
welding equipment and controls to meet the limited handling features of the HNPF
maintenance cell and the weld-integrity requirements of the AEC Savannah River
Plant. A digital controller was designed to control the amperage, voltage, and
torch speed of the weld head. The weld head was designed to weld two different
diameters, both inner and outer canisters. The remote welder was designed
and fabricated by Rytek, Inc. of Santa Fe Springs, California to AI specifications.
The welding equipment was installed in the HNPF maintenance cell and test welds

were made for conformance to the requirements of the E. I. duPont Company
(operator of the AEC Savannah River Plant).

After examination of the welds, welding equipment, and welding procedures
and a visit to the HNPF site by representatives of the AEC, SRO, and the duPont
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/7 Company, the process was formally approved. The concern of the AEC and
duPont Company was that the HNPF irradiated fuel was to be stored under water

at the SRP and that the HNPF fuel, containing a sodium bond, was a poten-
tial haza rd. The double-containment by use of two canisters was further pro-
tection. Inspection of the fuel-canister closure welds were visual; however, a
chart record was made of the voltage and amperage used for each weld. If a
deviation of voltage from the established normal was experienced, another weld
pass was made. A typical volt-current chart is chown in Figure 6-6. Af te r
each group of six fuel elements was encapsulated a test canister without fuel
was welded and removed from the maintenance cell for detailed inspection. This
included a mass-spectrometer-type leak check using helium and a calibrated
leak of 1 x 10' atm cc/sec, and micro-inspection (100X) of the weld, heat-
affected zone, and parent metal. Sections of the weld were then sent to Savannah
River for inspection and acceptance.

Before beginning fuel encapsulation a criticality study was made of the entire
procedure to show that the technique was safe. This verified again that the main-
tenance cell could not hold enough elements to produce criticality assuming a
complete flooding of the cell with water, which was the " worst case" postulated.

Intact irradiated fuel-element assemblies (except for the U-C) were steam-
cleaned in the HNPF wash cells before encapsulation for shipment. The U-C
elements were not steam-cleaned because of the remote possibility of occurrence
of an uncontrolled water-carbide reaction. The U-C elements were canistered
and shipped with the U-Mo elements to the Savannah River Plant. The encapsula-
tion of U-10 Mo fuel was started July 11, 1967 and continued through August 30
by which time 54 irradiated fuel elements had been encapsulated. The further
encapsulation of irradiated fuel elements was then temporarily discontinued
because all storage facilities were filled and the fuel-shipping casks had not
been delivered.

The fuel-shipping casks arrived at the HNPF January 29, 1968; after an
operational checkout they were loaded with fuel and the first shipment departed
February 1. The HNPF maintenance cell was returned to the operation of
encapsulating irradiated fuel on February 6 and the operation continued through
June 4, at which time the 150th irradiated fuel element was encapsulated. The
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transferring of irradiated fuel from the HNPF to Savannah River was completed
July 24, 1968. The entire fuel removal and shipment was accomplished without
any incident.

6.3 DISPOSAL OF UNIRRADIATED FUEL

The unirradiated fuel elements stored at the HNPF were intended to be used
for the second-core loading, but because of the deactivation of the facility the
AEC directed CPPD to disassemble the fuel elements and ship the fuel rods to
Al for storage.

The activity specification for the disposal of the HNPF unirradiated fuel
was written and accepted by the CPPD Safety Review Committee and the AEC
site representative in October of 1966. The detailed Operating Procedure was
accepted by the CPPD Safety Review Committee in November 1966.

The inventory of unirradiated fuel to be shipped to AI included 57 uranium
carbide fuel elements with eight rods per element and 13 U-10 Mo fuel elements
with 18 rods per element. There were also two elements of depleted U with
eight rods in each element to be shipped with the unirradiated fuel. The shipping
containers accepted for transporting the unirradiated fuel from the HNPF to AI,
Figure 6-7, were similar to those designed by AI for the original shipment of
fuel rods from AI to the HNPF, Forty-one shipping containers were fabricated
by AI under a contract with CPPD. The capacity of each container was either
16 uranium carbide fuel rods or 36 U-10 Mo fuel rods.

A criticality analysis by AI, based on flooding of the containers, indicated
that no more than five containers of either UC or U-10 Mo fuel rods could bei

shipped in one truck trailer and that the fuel shipment could not contain a mixed
load.

The disassembly of unirradiated fuel elements began December 6,1966
with the disassembly of UC fuel elements.

The unirradiated fuel elements were stored in the fuel-storage section of
the reactor high bay. For disassembly the unirradiated fuel elements were
removed from storage in the reactor high bay and transported to the Moderator-
Fuel Assembly building where they were disassembled and the individual fuel
rods were packaged in the shipping containers.
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i

The first shipment of unirradiated fuel rods was made December 9 and the
(/ final shipment on January 5, 1967 to complete the disposal of unirradiated fuel

at the HNPF. Final disposition of this fuel occurred when on February 18, 1969
the unirradiated fuel shipment from AI storage to National Lead for reprocessing
was completed.

6.4 REACTION OF RESIDUAL PRIhiARY SODIUhi AND RETIREhiENT OF
PRIMARY-SODIUhi SYSTEM

The AEC plan for decontamination of the HNPF premises required that all
residual sodium remaining in the system, including all process lines, tanks, and
the reactor vessel, be chemically reacted. The purpose of chemically reacting
the residual sodium was to avoid any later potential hazard or damage to the
containment after these vessels were sealed in place in accordance with the
overall retirement plan.

Systems containing primary sodium were the primary heat-transfer system
and the primary sodium-service system. The first consisted of the reactor
vessel and three heat-transfer loops arranged in parallel and with the reactor
vessel common to all three loops. hiajor equipment items included in each loop
were a primary pump and two IHX's which coupled the primary- and secondary-
sodium systems. Sodium piping between equipment was nominal 14. and 16-in.
pipe. The second system included cold-traps, plugging meters, carbon trap,
Ehi pumps, various drain tanks, and the primary fill and storage tanks. Piping
between equipment items in the primary service system was nominal 2- and 3-in.
pipe.

All primary-sodium equipment and piping was located in concrete vaults.
All vaults were below the main floor except those for the IHX. Pipeways con-
necting the various equipment vaults contained seals through which the pipes
we re run.

Before starting activities for reaction of residual sodium the primary-
sodium heat-transfer system had been drained to the primary fill-and-drain
tanks. All primary heat-transfer equipment and piping was designed for gravity
draining to the reactor vessel. The reactor vessel was drained by use of the
Ehi pumps in the sodium-service system to the primary sodium fill-and-drain
tanks. By use of the existing drain system all but about a 2-in. depth of sodium
could be removed frem the reactor vessel.

AI- AEC - 12 709
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The problem of reacting the residual sodium was divided into two parts by

physical configuration of the primary systems. The primary-sodium service

system consisted of long lengths of 2- and 3-in pipe with many valves and fit-

tings. This pipe was cut readily into convenient size sections and was removed

f rom the building for steam-cleaning in a special facility as described in Ap-

pendix III. Once the piping was removed, other primary-sodium service equip-

ment was removed and disposed of by transporting it off-site for burial, or by

cleaning it and saving it for salvage or scrap.

The reactor and heat-transfer loops presented a different problem. The

large loop piping, 14- and 16-in, diam, could not 'e cut and removed easily
from the underground pipeways. A 2-in.-thick layer of sodium remained at the

bottom of the reactor vessel and a significant amount of residual sodium re-
mained in other parts of the reactor such as on the gridplates and thermal-
shield plates and at the bottom of horizontal pipe runs.

Several methods for reacting the residual sodium were investigated includ-
ing reactions with oxygen, water, carbon dioxide, or alcohol. The experiments
and analysis are reported in References 8, 9,10, and 11. The first step was to
drain the reactor heel sodium from its then 2-in. level to the minimum depth g
po s sible. Accordingly the sodium was siphoned from the reactor to the sodium-
service system by using a combination of pressure in the reactor vessel and a
vaccum on the service system. The reactor vessel was too deep (40 ft) for
vacuum-siphoning only. Figure 6-8 illustrates the method used in draining the
sodium " heel" from the reactor to a 3/16-in. level. (Approximately 314 pounds
of sodium).

6.4.1 Reactor Ves sel Sodium-Reaction Pr , cess Operation

Following removal from the reactor vessel of the sodium heel the valves
in the primary-sodium loops were removed and shipped off-site and the piping
stubbed and capped. Sodium pipes leading to and from the IHX's were cut ar d
capped near the IHX locations. A 4-in. IHX bypass line was installed. The
reactor and the parts of the primary-sodium loops which were lef t in the isola-

tion structure were thus isolated from each other and from the balance of
the primary system, and the residual sodium was reacted by means of a

.
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Figure 6-8. Routing of Flow for Draining Sodium " Heel"-

('] From Bottom of Reactor
V

nitrogen-steam mixture. The steam of the system was made by introducing into
the reactor through the reactor drain line and all other connected sodium piping
a mixture of 80-vo1% nitrogen and 20-vol % steam, which was subsequently ad-
justed to a mixture of 70 nitrogen and 30 steam. When stable conditions were
attained in the reactor the nitrogen-steam mixture was changed to a mixture
containing equal volumes of each. The reactor was steamed for 6 hr with this
mixture, after which the mixture was changed to one of 80% steam and 20%
nitrogen. The reactor was steamed with the 80% mixture until the hydrogen
content of the reactor atmosphere was reduced to zero and then steamed for
an additional 6 hr to assure that the reaction of the sodium was complete. The
entire operation involved a total of o2 hr of steaming. Following steaming
operations the reactor system was purged with nitrogen for a period of I hr
to assure the removal from the atmosphere of all hydrogen. During steaming
and purging operations ncncondensible gases were vented to the reactor building
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s ta c k. Finally the vessel atmosphere was dried by increased heating of the
) reactor vessel while circulating hot dry nitrogen through it for a period of 38 hr.

To provide a direct means of assessing the completion of the sodium-reaction
process in the reactor vessel, sodium samples were placed in special containers
and suspended inside the vessel before steaming operations. Each sample con-
sisted of two stainless-steel cups, one suspended 3 in above the other. The
lower cup contained 12 gm of sodium and the upper 25. The sample cup as-
semLilies were suspended 1 ft below the loading face shield as shown in Fig-

I ure 6-9. Six such sample assemblies were installed in the reactor by attach-
ing them to the bottom of reactor shield plugs and inserting them into selected
locations in the reactor using the short gas-lock.

The first two sample assemblies were removed after the vessel was steamed
for an additional 6 hr beyond the point at which the hydrogen content in the reac-
tor atmosphere was reduced to zqro. Examination of these samples revealed a
reddish-brown liquid which, when cooled, set up into a bluish gelatin. A single
small piece of solid material found in the liquid proved to be nonreactive when
placed in water. Based on the absence of unreacted sodium in the sam-
ples and the complete absence of hydrogen in the reactor atmosphere it was con-
cluded that all residual sodium in the reactor vessel had been reacted chemically.
The reactor vessel preheaters were then turned up to 450*F and the 24-hr purge
with hot (350 to 400*F) nitrogen was begun. At the end of the 24-hr period a
sample of the effluent nitrogen was collected, cooled from 450 to 74*F, and
tested for water vapor. The relative humidity of this sample was less than 2%
at 74 *F. The four remaining sample assemblies were then removed and in-
spected. All samples were found to be solidified and were unreactive when
placed in water.

In developing the technique for the reaction of the sodium in the reactor
vessel, consideration was given to flushing the reactor with water after all the
sodium had reacted and formed sodium hydroxide. Flushing with water would
have removed the sodium hydroxide but the large amount of water-required
would have caused an extremely slow process because the licuid radioactive
waste system was not designed to handle such volumes readily. In addition,
published information on the properties of sodium-hydroxide solutions indicated
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that if the residue is dried sufficiently at high temperature (approximately 400'F),
as was done, it would solidify and the solid residue will never react in any way
with the stainle s s- steel containment ves sels. The effects of sodium hydroxide
on statnless steel are reported in more detail in Reference 12.

6.4.2 , Heat- Transfe r Loops

After completion of the reactor vessel steaming operation the steaming sys-
tem was modified for steaming the primary-sodium heat-transfer loops. Each
of the three heat-transfer loops was steamed with 751'o steam, 25% nitrogen
until the hydrogen concentration in the effluent had indicated zero for a period
of 3 hr. The loops were steamed one at a time with the steam-nitrogen mixture
entering each loop through the cover-plate at the top of the pump case and the
effluent gases leaving through the lines leading to the pump suction, and from
the IHX, which had been isolated and bypassed.

After steaming of the three loops was completed the loops were dried by

purging each with hot nitrogen until the relative humidity of the effluent nitrogen
was less than 1%. After the loops were dried, samples of the residue were
taken from each of the six main pipe ends, two from each loop. Access to the
samples was by means of 4-in. -diam inspection holes which were cut into the h
pipe walls near the ends of the loop piping. These pipe ends were low points in
the sodium piping system. Inspection of the piping interiors revealed that the
residual sodium hydroxide had solidified into a dry crystalline mass. Sample s
of the residue were taken where available. Two of the lines did not contain
enough residue for a sample. All samples were solid and found to be completely
unreactive when mixed with water. The sample holes in the loop piping were

,

subsequently clor:ed by welding.

Investigation of the hazards involved with steaming the primary sodium
system indicated that the worst hazard would be a hyrogen explosion in the
reactor vessel. The other hazard would be a rapid uncontroiled reaction which
could overpressure and possibly rupture the reactor vessel. In order to elimi-
nate the explosion hazard a number of protective steps were provided. First
the controlling parameter. hydrogen concentration, would be monitored and kept

| 5elow 5'"o by control of the process. Next the oxygen concentrations would be monitored
|

|
|
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and kept below 1/2%; the combustible minimum is about 4% If the oxygen con-
centration exceeded 1/2% an alarm would be activated on the annunciator panel.
To prevent air from being drawn into the reactor by a vacuum, an automatic
valve would close the reactor effluent line when the pressure dropped below
1/4 psig. At the same time a separate nitrogen line with a pressure regulator
would open to maintain the reactor pressure above 1/2 psig. These precautions
were judged adequate to prevent a hydrogen explosion. In addition, hydrogen-
oxygen mixtures of any proportions are not flammable in combination with more
than 90% nitrogen.

Although no mechanism could be stipulated through which all of the sodium
would react at once, it was estimated that damage resulting from that event
would, at worst, rupture the reactor bellows and thereby relieve the reactor
vessel to the containment vessel with no danger to personnel. In considering
steep ramp-type pressure rises it was concluded that safety relief valves would
not be practical; instead, automatic valves would be installed on the steam and
nitrogen inlet lines to close at 10 psig. An alarm would also be activated on the
annunciator panel. The effluent system in addition was sized to pass the maxi-
mum predicted gas flow without damaging the reactor vessel by overpressure.

Activity Specification No. 5 (see Appendix I) was written to describe the *

-

methods and requirements for reaction of residual primary sodium. In general
the specification called for:

1) Isolation of the reactor vessel from the rest of the primary-sodium
system and steam-cleaning in place,

2) Isolation of the primary-sodium heat-transfer loops from the IHX's
and steam-cleaning in place with the primary-pump cases still in
the loops, and

3) Isolation and dismantling of the primary-sodium ser.vice piping for
ultimate disposal as scrap.

The specification defined requirements for the steam-cleaning process in
detail, starting from initial draining requirements through the steam process
and the final drying. Normal operation-ranges and limiting operating conditions
were defined. To insure safe operation, alarm setpoints were established and
operator actions in the event of an alarm were described.
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Writing of the activity specification proceeded concurrently with develop- g
ment of the PLI (Process and Instrumentation) diagram (see Figure 6-10). As

much existing facility equipment as possible was used. Equipment selectio.ns

were made on the basis of adequacy for the short operating time required, rather

than on efficiency and long life; therefore, much of the detailed information con-

tained in the activity specification was affected by the availability of equipment.
Safety and assured results were prime considerations. No attempt was made to

obtain experimental information from the steaming operation.

The reaction of residual sodium activity was divided into seven parts

by CPPD. A Retirement Detailed Procedure (RDP) was written for each
part. Information included in these documents covered step-by-step opera-
tions to be performed in isolation and removal of primary-sodium equipment

and steaming of the reactor vessel and primary-sodium heat-transfer loops.

Actual construction of the steaming system was done by a subcontractor to

CPPD (Stearns-Roger). Installation of instruments and steaming operations
were done by CPPD personnel. During the steaming-loop construction period

close cooperation was maintained between AI and CPPD in selecting equip-

ment and making detail piping and instrumentation plans. The installation is

shown in Figure 6-11.

A complete description of the operations for reaction cf residual primary

sodium is given in Reference 9. Calculation of the results of steaming the re-
actor vessel indicated that 483 lb of sodium were reacted with steam. No calcu-
lation was made for the amount of sodium reacted in the primary heat-transfer

loops; however, visual inspection of these loops indicated that 1/2 to 3/4 in. of
sodium-hydroxide residue was left at the low point of some loops (pipe ends
nearest to reactor). The primary-sodium service piping was dismantled and

cleaned in a special cleaning facility built at the site. This is described in

Appendix III.
' Major equipment items were removed and shipped off-site in accordance

with the activity specifications and detailed procedures.

The primary-pump internals were removed before the steaming operation,
since the three pump casings were used to admit the steam and nitrogen mixture
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: to part of the primary-pipe system. The steaming operation thereby reacted

| residual sodium in the pump case and voluta. The pump pipe connections were
i .
' then cut and capped (see Figure 6-12).

The pump internals were cleaned in the wash cell, then transferred to the f
operating floor where additional decontamination was done as the hydroxide ex-

|
uded from the metal surfaces which had been exposed to sodium. The pump

,

cases were removed, Figures 6-13 and -14, and the residual hydroxide was

cleaned off; the discharge side was free of hydroxide. The pumps were then

, reassembled and, with all openings closed, were crated and shipped to the !
1 >

National Reactor Test Site (NRTS) for storage. The pumps were stored with
|

'

an internal nitrogen cover-gas and with provisions (sampling valve) for testing (
' and adding nitrogen.
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n The primary-sodium balancing legs fabricated of pipe had only scrap value
U and were not worth decontaminating. They were capped, removed, crated, and

shipped off-site to Beatty, Nevada for disposal by burial. This was also the
*

disposition of the primary system EM pump throats, plugging meters, vapor
traps, small valves, and similar contaminated articles of little reuse value.

The three IHX's, each consisting of two modules (see Figures 6-15 and -16),
having been drained were cut and capped on both primary and secondary sides
while under inert gas. These were prepared for shipment by clamping the bel-
lows and bolting wood skids to the mounting legs. With a surface activity of only
0.5 mr/hr no special precautions were required for shipment. These three units
sealed and protected with a cover-gas were sent to NRTS for storage. It is not
expected that internal cleaning will be needed to make them serviceable.

The primary blocking, throttle, and check valves, having been removed
from the system before any steaming, contained some sodium with Na ac tivity.
This was adequately retained by use of a capping plate welded over each pipe
stub. These items were shipped protected in this manner to the AEC-LhiEC
where they were decontaminated by steam-cleaning.

g The primary oxygen cold-traps, carbon traps, and associated equipment
V such as economizers and valves having little reuse value and a high cost of

decontamination were disposed of as radioactive scrap at offsite burial. The
activity levels were not high enough to require shielding or unusual packaging
for shipment to burial.

6.5 REACTION OF RESIDUAL SECONDARY SODIUhi AND RETIREhiENT OF
SECONDARY-SODIUhi SYSTEhi

.

The secondary-sodium system contained no radioactive material; there-
fore, no in-place reaction of residual sodium was attempted. After draining
the bulk of the secondary sodium from the system and shipping it off-site the
dismantling of the secondary-sodium piping was begun.

Retirement of the secondary-sodium system was done under the require-
ments of Activity Specification No. 6 (Appendix I). In addition to describing
material categories for disposal and safety requirements, the specification
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included requirements for isolation of major equipment such as steam genera- h
tors, IHX's, and centrifugal pumps. Under the specification, pipe sections con-
taining residual sodium less than 1/8-in. thick could remain open to the atmos-
phere. Previous tests run at AI indicated that sodium layers under 1/8-in. thich
would react completely with air within 30 days and would not be hazardous; re-
action of sodium layers over 1/4-in. thick with air was considered hazardous.

In the tests at AI samples of sodium 1/2-in. thick were placed in 3-in. deep
tins and allowed to react with the moisture in the air. The reaction progressed
slowly during the first four weeks. A layer of wet sodium hydroxide formed over
the unreacted sodium. In the fourth week the reaction terminated violently. The
sodium hydroxide liquid being more dense than solid sodium caused the sodium
to suddenly float to the top. The abundance of moisture set off a rapid sodium /
water reaction. The hydrogen evolving mixed with the air and was ignited by
the heat of the reaction. The explosion blew the sodium out of the pan and into
the walls of the test containment. Subsequently sodium samples less than 1/4-in,
thick tested in a similar manner completely and slowly reacted to form sodium
hydroxide.

Under the activity specification, Retirement Detailed Procedures were
prepared by CPPD. These procedures gave step-by-step instructions for each
phase of the operation. The six RDP's covered:

1) Isolation and disassembly of the secondary-sodium service system,

2) Isolation of the IHX's from the secondary-sodium systems,

3) Isolation and removal of the secondary-pump cases,

4) Isolation of steam generators from the secondary system,

5) Removal of secondary heat-transfer piping, and

6) Disa.s sembly and removal of steam generators.

Before dismantling the secondary-sodium system all heaters were turned
off and the system was allowed to cool. Drive motors, EM couplings, and in-
ternal parts were removed from the three pumps in the heat-transfer system.
The pump internals were cleaned in the existing pump-wash cells, then dis-
assembled, cleaned in the wash cells again, and packaged for shipment off-site.

Al- AEC .127 09
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Dismantling of the pipe proceeded with first isalatlag major equipment ltems ..

and then isolating the heat-transfer system from the service system. Next
piping was cut into convenient lengths and placed in temporary storage before
cleaning. Before removing equipment in pipe sections, thormal in'sulation was
removed and dumped into an underground vault where it could be abandoned. All

auxiliary systems including cover-gas, instrument, and electric-heating sys-
tems were then disconnected. Instrument elements, primarily thermocouples,
and electric heaters were disposed of as scrap. At each step precautions were
observed to avoid accidents due to cutting lines connected to a power (electric _'
or pneumatic) source. Also, systems being disconnected were checked to ensure
that no other operations would be disrupted.

Secondary heat-transfer piping was transferred to a concrete pad outside
the plant where it was cleaned by use of a fire hose; the sodium cleaning facility
had not been completed at that time. Some of the secondary-sodium service-
piping was cleaned on the concrete pad, but most service piping was cleaned in
the cleaning facility. All secondary-sodium piping was removed and cleaned
with steam or water. The activity-specification criteria would have permitted
pipe sections with less than 1/8 in, of sodium to be reacted with the atmosphere.;

p An inspec' ion of the pipe internals and a measurement of the depth required that
the pipe be cut to short lengths. The benefits of, adde'd safety, scrap value of,

the pipe, and fewer cuts in the long lengths removed made total removal of the

secondary-sodium piping a more desirable procedure than inspecting pipe for
1/8-in. sodium depths. Salvageable items such as valves were separated from
the pipe sections for possible future use. All pipe was designated as saleable
for scrap.

No cleaning operations were performed on the steam generators or the
secondary-pump casings. After removal of the secondary sodium heat-transfer
piping, each steam generator was dismantled into three sections: evapo rato r,

superheater, and eumtaator. Cover-plates were welded over the pipe nozzles
while using an ir & .-it cogen) atmosphere inside, under a small positive pres-
sure. Crag .4 m .on assemblies were installed on the vessels to provide
support du. rg n . < nt . Subfloor sboring was needed to support the total
load while the steam generator was positioned under the crane hook. Wood

,
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cribbing was used to distribute the load on the floor. Removal rigging and the
L flatcars load are shown in Figures 6-17 and -18. The steam generators were

shipped to NRTS.

A gasketed steel plate was installed on each secondary-pump barrel. Seal-
plates had been pr viously welded over the pipe nozzles during the isolation pro-
cedures. After the casings were removed they were crated for shipment along
with the drive equipment and internal parts. Two pumps were shipped to the
NRTS and one to the LMEC.

The two EM pumps, one sodium service, and one sodium transfer were
removed during dismantling of the secondary-sodium service system and
shipped to PNL in Richland, Washington.

6.6 DISPOSITION OF CONTAMINATED AND IRRADIATED MATERIAL

The HNPF Retirement Plan defined the requirements and stipulations for
the disposition of material and equipment. Allowable radiation levels for un-
restricted use are given in Appendix VIII.

By following these rules valuable reusable contaminated equipment was
salvaged. For example the primary pumps having been drained of sodium weren

t >

(/
.

easily decontaminated by steam-cleaning and water washing; the IHX's were
! shipped to storage with a small residual amount of irradiated sodium on the pri-

mary side. Since there was no immediate user for these items they are being
held as AEC property at NRTS. The radioactivity in the residual primary sodium
in the IHX units will have decayed to a very low level in a few years. Decon-
tamination at that time can be conveniently accomplished with a hot-sodium or
NaK flush without physical damage to the IHX fabrication materials. Appendix V
lists the disposition of all reusable material and equipment.

Nonreuseable contaminated and/or irradiated material and equipment (by
previously e-tablished definition) was either permanently stored within the
shielded sealed containment structure or removed from the site for burial at
a limnsed disposal site (Beatty, Nevada).

As described in Section 2.0 the reactor vessel, which is surrounded by mas-
sive shielding concrete and is specifically designed to provide proper containment
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for many conditions, was used to permanently store in place most of the radio-
active sc rap items. These consisted primarily of the moderator elements, the
control and safety elements, the neutron-source elements, and miscellaneous
fuel element and core hardware. The total calculated activity inventory was

~ 3 x 10 curies (see Section 6.9 following for an Isolation-Structure Activity

Inventory). Other spaces within the isolation structure were used to store items
ofto 'er-level activity.

r'uel-storage Pit No. 3 was used as a disposal for such miscellaneous irra-
diated hardware as hanger rods, M-3 snorkels, cut pieces of Zircaloy thimbles,
and dummy elements. Three moderator elements previously removed from the
core for examination were stored in the moderator cell area. Materials to be
stored in these three significant volumes (reactor ves sel, fuel-storage Area
No. 3, mode rator storage) were identified in the Actis ity Specification No. 7
requirements (see Appendix 11 Specification No. 7 also gave an option in the
cases of those items not specifically identified, for storage either in appropriate
containment structure spaces or by burial off-site.

Most of the radioactive material designated for off-site burial was of such
low level that a plastic film covering was sufficient for contamination contain- g
ment. About one truckload of such debris was packaged in sealed plastic bags
which were then packed in corrugated paper boxes for shipment by truck. Other
items of low-level activity buried off-site were the. primary-pump sodium-level
balancing legs, plugging-meter components, primary- sodium service- system
pipe, and components such as pumps, flowmeters, and valves. As noted pre-
viously the large primary-system piping was removed and cleaned with the
intent of salvage; however, the radioactivity could not be economically reduced
to the unrestricted use level for some of the pipe and as a result it was also
shipped off-site for burial.

Some additional scrap having a radioactive level sufficiently high to require
shielding was given special attention. A shielded shipping cask and several
canisters had been designed and built for removal of used moderator elements.

Four of the canisters were loaded with the high-level radioactivity scrap and
were shipped by means of the cask. The canisters were buried intact at the
Beatty facility.
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Established procedures for monitoring and handling radioactive materials
D

were used in accomplishing this operation, and no personnel overexposures or
unusual events occurred.

6.7 REACTOR ISOLATION

Because the reactor vessel had been installed surrounded with massive con-
crete shielding and had excellent containment afforded by the stainless-steel con-
struction, it was used to store some 208 irradiated items. Studies of corrosion
problems resulting from groundwater attack on the stainless-steel reactor vessel
at the thinnest wall dimension indicated that penetration might not be expected
before 500 yr based on the published corrosion rate of 0.1 mil /yr. The items
stored in the reactor vessel consisted of the following:

21 control elements (18 stainless-steel thimbles and 3 7.irealoy-2
thimble s ),

2 neutron sources,

40 dummy fuel elements,

2 sodium-level instruments,

3 sodium-temperature instruments,

133 subassemblie s (shield-plug, hanger-rod, and process-tube),

I shield plug and cut hanger rod, and

6 more subas semblies (shield-plug, cut hanger-red, and process-tube).

Adequate containment of the reactor was provided below the reactor opera-
ting floor level by cutting all pipe and other connections which penetrated the
reactor vessel, then seal-welding these openings with pipe caps or steel plates.
Eighteen pipes 6- to 20-in. diam were cut and capped. Weld-quality inspection
and leak-testing was maintained at the same standards as those for new sodium-

| system as sembly.

After taking a final inventory of the items stored in place in the reactor
core vessel, the loading face shield plugs were covered and seal-welded with
a fitted 1/2-in carbon steel plate. Thirty-one plug welds were made on a 16-in.
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\ ) triangular lattice, and the circumferential weld anchored the plate to the loading,A
v face shield (see Figures 6-19 and 20). The cerrobend seal area was then coated

with a cold-setting bituminous sealant.

The reactor cavity liner and the primary pipe gallery were sealed in the
following way. The three 2-in. pipes draining and venting the reactor cavity
were cut and capped by welding. The pipe hanger penetrations into the gallery
were weld-capped (see Figures 6-21 and -22) as were the electrical and instru-
ment penetrations into the core vessel and cavity.

Sixteen nitrogen and ten thermocouples penetrations on the vertical periph-
ery of the loading-face shield were sealed by welding as shown in Figure 6-23.

Leak-testing of the core vessel was accomplished with a helium leak-detector
and by means of pressure decay. The reactor cavity and reactor vessel were
purged with helium until a 25%-helium 75%-nitrogen atmosphere was obtained.
Vessel pressure was then brought to 2.30 psig. Finding no leak in any of the
closure welds, a 24-hr pressure-decay test was begun at the same pressure.

.

Barometric pressure corresponded to 28.62-in. Hg at the beginning and at the
end of the test. The test gages followed interim barometric pressure changes,
and still indicated the original pressures at the end of the test. With the ga*ges

J used a leakrate of 0.002 scfm could have been detected in the 24-hr period.

In a similar way the reactor cavity liner was leak-checked at 2 psig with
the helium mass spectrometer. Several leaks around instrument penetrations
and the pipe hanger caps were located and repaired. A 24-hr pressure-decay
test from 2 psig indicated after barometric correction a leakrate from this
region of 0.03 scfm. This was considerably less than the allowable 0.5 scfm
for the core vessel; therefore, the liner and vessel were considered sealed
according to the specification. The vessel pressure was then reduced, and
the valve on Line-148 cap was removed. This 1/4-in. pipe connection was

; welded closed and a guard (pipe and cap) was welded over the connection.

The gage was removed from the loading-face shield cover-plate and thet

opening (1/4-in. pipe stub) was also seal-welded. The reactor vessel was then
pressurized to 1.1 psig through the remaining 1/4-in. bar stock valve at the
helium line cap. With this valve closed the 1/4-in, helium supply line was
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. cut and welded, and the valve stem was seal-welded to the valve body. The
valve and stub were then enclosed by welding a guard (pipe and cap) over them
as shown in Figures 6-24 and -25. A guard (pipe and cap) was also welded over
the reactor vent-line stub.

Following the reactor-cavity leaktest, the helium supply line was cut just
outboard of the valve. This valve was also sealed and covered by welding a
guard (pipe and cap) over it.

The annular space arour.a the loading-face shield and the pipe trenches were
then filled to floor level with concrete. Another rectangular steel plate 1/2-in.
thick was then fitted and welded over this area as shown in Figure 6-26.

This effort completed the isolation of the reactor vessel and cavity liner.
The long-term condition for the vessel therefore began with approximately 75%
N and 25% He at 1.1 psig.2 2

6.8 RETIREMENT OF AUXILIARY SYSTEMS

This activity included all HNPF systems and equipment not specifically
covered by the other eleven activity specifications. The major items of con-

A cern were as follows:
b|

1) Main steam and feedwater, and emergency feedwater system.

2) Chemical feed system.

3) Reactor control and protection system.

4) Radioactive liquid-waste system.
'

5) Radioactive-vent system.

6) Preheat system.

7) Helium system.

8) Nitrogen system.

9) Auxiliary steam system.

10) Loading-face shield nitrogen cooling system.

11) Emergency power (including diesel load bank) system.

Os
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Figure 6-26. Completed Installation of Reactor
Trench Cover-Plate

12) Radiation-detection and monitor system.

i 13) Heating and ventilating system.

14) Compressed-air system.

15) Fire-detection and protection systems.

16) Fire-fighting equipment.

17) Electrical systems.

18) Liquid-nitrogen system.

19) Communication and alarm system.

20) Building services (water, sewer, etc. ).;

1
'

21) Fire protection external to building.

22) Building cranes,
i
'

23) Fuel-handling machines.

24) Maintenance cell shielding window, Kollmorgen periscope, and
! master slave manipulator.

l
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This activity turned up the most reusable items in number if not dollar

value; the disposal criteria were in accordance with the category designations

as described in the Retirement Plan.

Generally the removal and disposition of the auxiliary systems was a

straightforward mechanical operation, using conventional safety precautions
and radiation monitoring and personnel exposure control as required.

The retirement of building services (electricity, water, communications,

sewer) was completed toward the end of the program so that theywould be avail-
able to the retirement crew as long as practical. Sewer, steam, wate r, and

electrical pipes and conduits penetrated the isolation structure; therefore, cut-
ting these and sealing them at the building foundation constituted part of the
structure final closure.

The retirement of a few auxiliary items of particular interest is described

in the balance of this section.

The service cranes were dismantled and packed for shipment under the

supervision of the manufacturer's representative. One went to the AEC-LMEC,
the other was assigned to Pacific Northwest Laboratory. g

The fuel-handling machine was designated as scrap. A portion of it, how-
ever, grapple and internal drive, was too radioactive to remove from the site
as scrap. It was therefore placed in Moderator Element Storage Pit No.19 for
permanent storage.

The periscope, two manipulators, and two shielding windows were salvaged.
These were easily decontaminated, then packaged for storage and future use at
another site.

The radiation-detection system was not contaminated and was in good work-
ing condition when dismantled and packaged for future use at another site.

The emergency power system (diesel generator, switch gear, and loadbank)
was sold to CPPD and left in place.

.
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p 6.9 SECURING OF ISOLATION STRUCTURE
v

Primary considerations for treatment of the isolation structure were seal-
ing and weatherproofing to prevent water intrusion and closure of all penetra-
tions to prevent personnel access. In addition the structure was required to
be one which would require no maintenance over the design life objective of
100 yr. An evaluation of methods for safely securing the isolation structure
shows that removal of the reactor building superstructure was desirable eco-
nomically. Pouring of a thick concrete slab inside the building was considered
but the accomplishment of a proper seal around building columns and at the
periphery of the building would be too costly.

Within the containment structure three regions were designated as the
principal storage areas: (1) the core tank and environs, (2) fuel-storage cell
Group 3, and (3) moderator-element storage cells. All radioactive storage
space within the containment structure is identified in Figure 6-27.

The radioactive inventory for the three high-level radioactivity regions is
listed in Tables 6-1, -2, and -3 All references in the tables and text of this
section to radioactivity levels are based on levels as of September 1969. Some
low-level activity exists in the remainder of the isolation structure in the loca-

' tions designated and in the items stored in it; the latter are described as follows:

1) Fuel-handling machine and grapple storage pit (Pit 19).

Items placed in Pit 19 before filling this volume with concrete were:

a) Fuel-handling machine lower unit (gas-lock assembly) and
g ra pple s,

b) Spent-reactor startup source in lead cask, and

c) Building ventilation filters.

These items contain a total of approximately 1.3 x 10'I ds of
I

radioactivity. Most of this activity is represented by the activated
stainless-steel cladding on the spent-reactor startup source.

2) Primary-sodium fill-tank vault

The primary-sodium fill-tank vault contains 72 filters from the
building ventilation system and the cut-up remains of the low-level
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O
TABLE 6-1

RADIOACTIVITY IN AREA 1 FIVE YEARS AFTER
REACTOR SHUTDOWN (September 1969)

Activity (Cl)
Component

7,55 Co Ni Sm
60 63 151

Skin of Moderator Cans (304 SS) 1.1 x 10' 3.1 x 10 6.8 x 104 3

3 3 2Thermal-Shock Liners (304 SS) 3.8 x 10 1.1 x 10 2.4 x 10
4 2Gridplate (304 SS) 1.3 x 10 3.8 x 10 8.5 x 10
2 3 3 3Control Elements ("Hastelloy X 2.2 x 10 4.4 x 10 2.1 x 10 6.3 x 10

skin and samarium internal)
Reactor Bellows (321 SS) 3.2 x 10 *I 1.4 x 10-2 3.2 x 10*3
Upper Cavity Liner (405 SS) 2.5 x 10*I 7.4 x 10-2 1.6 x 10-2
Loading-Face Shield Bottom 7.0 x 10"I 2.0 x 10*I 4.5 x 10 "
Face (304 SS)
Loading-Face Shield Cooling 3.1 x 10" 6.1 x 10'3
Coils (carbon steel)

4Thermal Shields (carbon steel) 1.6 x 10 3.2 x 10
2 ICavity Liner (carbon steel) 1.2 x 10 2.3 x 10
2 2Reinforcing Bar outside Cavity 5.5 x 10 1.1 x 10

Liner (carbon steel)
Concrete Around Cavity Liner *

4 3Reflector Elements (304 SS) 2.4 x 10 6.9 x 10 1.5 x 10
/ Reactor Vesset (304 SS) 7.3 x 10 2.1 x 10 4.7 x 103 3 2

4 3 2Dummy Elements and Instru- 1.5 x 10 3.2 x 10 9.0 x 10
ment Thimbles (304 SS)

2 4 2Process Tubes (Zirealoy-ll) 2.0 x 10 2.3 x 10 2.6 x 10
3 3 2Support Pins (304 SS) 7.8 x 10 2.2 x 10 4.9 x 10
0 0Sodium Piping in Pipe Chase 9.0 x 10 2.7 x 10 5.9 x 10"I

(304 SS)
Loading-Face Reflector Plates 1.0 x 10*I 8.6 x 10~ 1.9 x 10"
(304 SS)
Superex Insulation 2.7 x 10'I 5.4 x 10 5 3.1 x 10-6
Loading-Face Shield Reinforc- 1.2 x 10*I 2.3 x 10-2
ing Bar (carbon steel)

IOuter Vessel (carbon steel) 4.3 x 10 8.7 x 10
Cavity-Liner Cooling Coils 3.5 x 10 7.0 x 10
(carbon steel)

0Reactor Support Piping (carbon 3.5 x 10 3.3 x 10"I
steel)
Conc rete in Loading-Face Shield * * * *

4 4 3Total 2.0 x 10 7.6 x 10 1.2 x 10 6.3 x 10

*See Appendix 11 of Al-AEC-MEMO-?2794
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hTABLE 6-2 -

RADIOACTIVITY IN AREA 2 FIVE YEARS AFTER REACTOR SHUTDOWN
(September 1969)

Activity (C1)
Component

Fe$$ Co Ni
60 63

I 3 I
Process Tubes (Zircaloy-II) 1.2 x 10 1.1 x 10 1.6 x 10

I 3 3
Control Rod Thimbles (Zircaloy-II) 2.7 x 10 2.5 x 10 3.5 x 10

Control-Rod Thimbles (304 SS) 1.6 x 10 4.6 x 10 1.0 x 10
IDummy Elements (304 SS) 9.6 x 10 2.8 x 10 6.0 x 10

I I
Reactor Source Element (304-55 Clad) 3.2 x 10 9.2 x 10 2.0 x 10
SbO ad Be4

3 3 2
Total Activity 2.9 x 10 4.4 x 10 2.3 x 10

,

NOTE: The radioactivity in Area No. 2 of the isolation structure is limited
to the induced activity of the irradiated components which are stored in that
area. No induced radioactivity and no significant radioactive contamination
is inherent to this portion of the isolation structure.

TABLE 6-3

RADIOACTIVITY IN AREA 3 FIVE YEARS AFTER REACTOR SHUTDOWN
(September 1969

Cell ite m Activity (Ci)

MS-1 No irradiated or contaminated items. O

MS -2 Radioactive liquid-waste transfer pumps, pipe
-6.9 x 10'6and valves.*

MS-3 Canistered lower portions of control-rod thimbles
T Z -6 and T Z - 12. -6.9 x 10"2

MS -4 Caniste red moderator element SN-142. Fe 7.8 x 10

ht S -5 No irradiated or contaminated items. O

MS -6 Radioactive liquid-waste pipe and valves. -6.3 x 10-6
MS -7 Solidified residue from the radioactive liquid-

- 1.2 x 10 ~2waste storage tanks.

MS-8 Canistered moderater element SN-58. Fe ' 7.8 x 10
M S - 10 Radioactive liquid-sample car and one nuclear -8

in st rument. -2.4 x 10

MS-11 Radioactive Itquid-waste storage tank recircula-
-7.8 x 10*5tion line s.

2
M S - 12 Caniste red mode rator element SN-45. Fe 7.8 x 10

60 2
Co 2.2 x 10

63 I
Ni 4.8 x 10
Fe' 2.3 x 10

0Co 6.6 x 10
Ni 1.4 x 10

NOTE: The radioactivity contained in Area No. 3 of the isolation utructure is
limited to radioactive contamination and induced radioactivity in the reactor
components and other items stored in the area. No induced radioactivity and
no signiticant radioactive contamination is inhe rent to this portion of the iso-
lation structure.
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and intermediate-level-radioactive liquid-waste storage tanks. Early
in 1970 there was a total activity of approximately 1.5 x 10-2 curies
of radioactivity in these items.

3) Moderator Elements Storage Cells

The moderator storage cells contain two 55-gal. drums of control-
rod actuator parts and 12 control-rod actuator housings. A total ac-
tivity of approximately 1.5 x 10~3 Ci is in these items.

<

4) Primary Pipeway

The primary pipeway contains the primary-sodium heat-transfer
system which was steam-cleaned in place (approximately 550 ft of
14-in.-diam pipe). A total activity of approximately 7.0 x 10'4 Ci isi

in this piping.

5) Intermediate Heat Exchanger Vaults

The No. I and 2 heat-exchanger vaults each contains approximately
140 ft of the 14-in. primary-sodium heat-transfer piping which was
cleaned in place. The No. 3 heat-exchanger vault contains, in addi-
tion to the No. 3 primary-sodium heat-transfer system piping, the

d primary pipe systems which were removed to provide access for the
removal of the heat-exchanger vessels. Vault No. 3 contains a total
of 320 ft of primary-system heat-transfer pipe. A total activity of
approximately 5.4 x 10-4 Ci is in the primary piping in the three
vaults .

6) Maintenance Cell

The radioactivity in the maintenance cell is the result of contamina-
tion of the internal surface areas of the cell. The items disposed of
in the cell were items used for in-cell work: the tool positioner, jib
manipulator, vacuum cleaner, and the in-cell crane. A total activity
of approximately 2.3 x 10-4 Ci is in the maintenance cell.

i

7) Laundry and Decontamination Holdup-Tank Vault - Figure 2-6

| The laundry and decontamination room liquid-waste holdup tanks were
{ emptied before isolating the system; they contain a total activity of
| approximately 9.7 x 10' Ci.
t

|
'
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h8) Fuel-Storage Pit No. 2

This pit contains the hi-3 moderator-element snorkel which is the
upper end of the instrumented moderator element. The hi-3 snor-
kel, which is in storage S-104, contains a total activity of approxi-
mately 0.1 Ci.

9) hiaintenance-Cell Holdup-Tank Vault

The maintenance-cell holdup-tank vault and the adjoining pipe chases
contain the two maintenance-cell holdup tanks, the radioactive liquid-
waste transfer tank, and associated liquid-waste system piping.
These tanks, which were emptied before isolating the systems, con-

tain a total activity of 4.8 x 10~ Ci.

Other spaces in the containment structure were either left empty or contain
nonradioactive materials.

6.9.1 Sealing of Penetrations

All penetrations into the isolation structure were sealed by welded closures
and/or by pouring expanding concrete (ordinary concrete in which 20 wt % cal-
cium sulfoaluminate was added to the cement) into recesses. In addition cer-
tain areas of the isolation structure were specifically isolated from the balance
of the structure; all penetrations (i. e. sodium piping, etc. ) into the reactor-
cavity liner from other parts of the isolation structure were sealed. Fig -

| ure 6-28 locates the penetrations into the isolation structure.

6.9.1.1 Fuel-Storage Cells

All fuel-storage cells in Fuel-Storage Pits No.1, 2, and 3 were sealed by
welding the shield plugs or closure plates to the storage thimbles, and the tops
of the storage thimbles to the liners of the penetrations through the reactor
room floor. Additional welds were made wherever necessary to assure that

j the tops of the cells form seals against penetration of the cells or the fuel-
storage pits. Fuel-storage cells in Pits No. I and 2, except Cell S-104 in

No I which contains the hi-3 snorkel, were further sealed by filling with ex-

I panding concrete the recess between the reactor room floor and the top of the
1

fuel-cell shield plug. The voids above the components located in Pit No. 3 and

| in Cell S-104 were filled with expanding concrete to a point approximately 1 in,
below floor level.
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The steel dust covers were then reinstalled over the concrete in these cells
J and welded to the tops of the cell liners. The method by which the fuel-storage

cells were sealed is described in Figure 6-29,

6.9.1.2 Moderator Storage Cells

The moderator storage cells were sealed by replacing all cell plugs, weld-
ing the plugs to the cell liners, and filling the voids above the plugs with expand-
ing concrete (see Figures 6-30 and -31).

6.9.1.3 Access Penetrations

Equipment- and man-access penetrations through the surface of the isola-
tion structure were sealed by welding the stepped-concrete access plugs to the
liners of the hatch penetrations and by illling recesses with expanding concrete
(see Figures 6-32 through -3 5).

6.9.1.4 Stairway Openings and Pipeway Hatches

Stairway openings and pipeway hatches were sealed with expanding concrete
as described by Figures 6-36, -37, and -38. Stairs, handrails, concrete curb-

ing, etc. , were removed from the openings, and enough of the existing concrete
g was removed to expose the reinforcing bars. Forming material was installed
V under the openings to support wet concrete, and mats of reinforcing bars. The

openings were then filled with expanding concrete.

6.9.1.5 Secondary-Sodium Vent-Line Pipe Sleeves

The secondary-sodium vent-line pipe sleeves that per :" ste the IHX cells
were scaled as shown in Figure 6-39. Plugs were insta* ed in the tapered end.

i of the pipe sleeve and the pipe sleeves were filled with expanding grout. Form
t

I lumber was then placed around the oblong indentation and the penetration was
filled with expanding concrete.

6.9.1.6 Pipe Sleeves in Steam-Generator Room Floor
|

| The vertical pipe sleeves in the steam-generator room floors were sealed
1

as described in Figures 6-40 and -41. Forms and mats of reinforcing steel
were placed in the openings, which were then filled with expanding concrete,

i

!

|
|

i
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6.9.1.7 Primary-Sodium Pump-Case Openings

The primary-sodium pump-case openings were sealed as described in Fig-
,

ure 6 42. Plates fabricated from 1/2-in.-thick carbon steel were installed in
the pump-case openings. The plates were welded to the penetration liners and
sections of 8-in. I-beam were positioned on and welded to the plates. Mats of
reinforcing steel were installed in the penetrations, which were then filled with
expanding concrete.

6.9.1.8 Pipe Trenches and Instrumentation Pits

Pipe trenches in the high bay and auxiliary bay were filled with concrete to
the operating floor level. All instrumentation pits were sealed by filling the
pits with expanding concrete to the operating floor level.

6.9.1.9 Reactor-Building /Wa ste-Facility Tunnel
,

The tunnel between the reactor building and the radioactive-waste facility
was scaled, as shown in Figure 6-43, at the point where it penetrates the west
wall of the isolation structure. The piping was cut on both sides of the isolation-
structure wall and removed. The bulkhead door leading from the reactor build-
ing to the tunnel was welded shut and plates were welded over all penetrations
through the wall. Concrete was chipped from the wall around the tunnel en-
trance to provide an anchor for the closure, and mats of reinforcing steel were
welded in place. Forms were placed around the penetration and filled with
concrete.

6.9.1.10 Miscellaneous Penetrations

All conduits, valve operators, tee-wrench penetrations, piping penetra-
tions, and structural-liner vents were sealed by filling with expanding concrete.
Wherever possible, plates were welded over the lower ends of these penetra-
tions before filling with concrete (see Figures 6-44 and -45).

6.9.1.11 Preparation of Upper Surface of the Isolation Structure

Following completion of the sealing of penetrations into the isolation struc-
ture and the removal of the reactor building, a detailed inspection was made of
welds followed by extensive preparation of the upper surface of the isolation
s t ructure. The entire surface was washed with water, and all exposed metal
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surfaces such as welds, cover-plates, hatch cover liners, etc. , were sand-
blasted. Following sandblasting, the metal surfaces were covered with a coal-
tar epoxy material known as " Tar: t " Finally, a 1/8-in.-thick layer of asphalt
was sprayed on to the entire upper ..rface of the structure (Figure 6-46).
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Figure 6-4 6. Application of Bituminous Coating
to Isolation Structure

;

6.9.2 Load-Bearing Capability

In compliance with the HNPF Retirement Plan and with Activity Specifica-
tion No.10, the reactor building operating level floors in the steam-generator ,

1

room and over the secondary-sodium storage vaults were reinforced to in-
crease their load-bearing capability to AASHO-H20-44 wheel loading. These
floor areas are part of the top surface of the isolation structure and are the
only existing floor areas which required reinforcing to comply with the H-20
ra ting.

The AASHO-H20-44 wheelloading refers to standards established by the
American Association of State Highway Officials. Specifically the loading is

AI- AEC- 12709
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.

.

that which is applied to a road by a 20-ton truck carrying 8 tons on each rear
wheel and 2 tons on each front wheel. The truck front and rear axles are 14-ft
apart and the wheels on the axles are 6-ft apart. For the HNPF application
static loading is assumed. No impact factors need be applied because of the
final covering of dirt over the structure.

Increasing the strength of the floor areas over the steam-generator room
and secondary-sodium fill-tank vault area required the design and construction
of special bearing walls. The plan view showing the location of these special
concrete bearing walls is in Figure 6-47. The details of the wall construction
under the steam-generator area are shown in Figure 6-48, those for the
secondary-sodium fill-tank area are in Figures 6-49 and -50

The access plug over the secondary-sodium fill-tank area did not have an
H-20 load-carrying capability as originally constructed and it was necessary
to design and construct a new plug having this strength. Follouing fabrication
of the new plug, however, further study revealed that the floor slab surround-
ing the plug was overstressed. Therefore it was also necessary to pour a 22-
in.-thick cover slab over this area. Details of the construction of the plug and
cover slab are shown in Figure 6-51.

,

The concrete seals for other penetrations in the isolation structure were
also designed and constructed to accommodate the H-20 floor-loading require-
ment.

6.9.3 Weatherproofing of the Isolation Structure

Following completion of the sealing and final inspection of the isolation
structure, the surface above the structure was weatherproofed and secured by
the addition of sand, earth, and a water-impermeable polyvinyl membrane.
These materials were graded in such a manner that the resulting final surface
sloped away from the center of the reactor toward a peripheral drainage sys-
tem. Finally this surface was sodded with grasses suitable for prevention of
erosion. One portion of the isolation structure, the IHX vaults, which pro-
trudes above the graded surface was sealed by addition of a water-impermeable
polyvinyl membrane capped by a 1-ft-thick layer of concrete.
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() 6.9.3.1 Slope of Graded Surface
%.)'

The graded surface crowns at the center of the reactor-vessel loading face
and slopes in two directions any from the reactor vessel at the rate of 1/4-in./ft.

The elevation of the surface at the crown is 1446-ft 8-in. The grading plan for
the structure is described in Figure 6-52.

6.9.3.2 Composition of the Graded Structure

The fill in the graded structure above the isolation structure is made up of
five layers.

.

6.9.3.2.1 Core Layer

The first layer of fill (core layer) was placed directly on the upper surface
of the isolation structure and is made up of fine-to-medium-grained poorly
graded sand (blow sand) free of vegetation, stones, and foreign, or frozen ob-
jects. The sand was compacted to 70% of theoretical density and contoured to
the slope and thickness described in Figure 6-53. The layer of sand is 2-ft 2-in.
thick at the crown and tapers to about 6-in. thick at the edges of the isolation
s t ructur e. The upper surface of this layer slopes at 1/4 in. /ft and the lower
surface is horizontal.

O 6.9.3.2.2 Impermeable Barrier

A water-impermeable barrier consisting of 40-mil-thick polyvinyl chloride
sheets was placed immediately above the core layer of sand. This materialis resist-
ant to fresh and salt water, fungus and bacterial action, most mineral and or-

ganic acids, dilute alkaline chemicals, and highly corrosive salts. The sheets

are joined together by means of an adhesive and activator using a 4-in. joint
strip over butt-joints. Extreme care was taken to assure that no holes devel-
oped in the membrane during installation. All joints were thoroughly pressed
together with rollers to assure their integrity. A spark test of all joints was

made and repairs made of leaks detected. The membrane extends over the

entire isolation structure and terminates at the edge of the graded area. In

places where concrete foundations, retaining walls, or other objects penetrate
or are present on the perimeter of the earthen structure the sheets are attached
to the concrete or metal with flashings and adhesive. The impermeable barrier

slopes in two directions away from the center of the reactor vessel at the rate
of 1/4 in. /ft. The layout of the membrane is described in Figure 6-54.
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6.9.3.2.3 Drainage Belt

Directly above the impermeable barrier was placed a 1-ft-thick layer of
fine-to-medium-grained, poorly graded sand (blow sand) free from vegetation,
stones, and foreign or frozen materials, compacted to 70% of theoretical den-
sity, and contoured to the slope of the impermeable barrier. This layer of
blow sand, termed the drainage belt, provides a drainage path to the system
of drainage tile that surrounds the periphery of the isolation structure, for
water which may collect above the impermeable barrier.

6. 9. 3 . 2.4 Drainage-Belt Cover

Imme:liately above the sand-drainage belt a ?.-ft-thick layer of fine-grained
clayey sand free from vegetation, stones, and foreign or frozen materials was
placed. This layer was compacted to 90% of theoretical density and contoured
to the level of the top of the sand-drainage belt. The layer provides a cover
for the drainage belt.

6.9,3.2.5 Topsoil

The top surface of the graded structure is a 1-ft-thick layer of topsoil con-
! toured to the level of the top of the sand-drainage belt cover layer and harrowed

to a depth sufficient to maintain the sodding of grass. A layer of sod was placed
on the topsoil and a temporary sprinkling system was installed to assure a goodi

1
' first-year growth. The surface of this layer slopes in two directions away from

the center of the reactor vessel at the rate of 1/4 in. /ft.

6.9.3.3 Perforated Tile Drainage System

A drainage system has been constructed around the periphery of the graded
s tructure. This system consists of 4-in.-diam vitrified-clay perforated drain-
age tile laid in a 1- by 1-ft ditch surrounding the entire isolation structure.
The tile is centered in the ditch by means of fill composed of 3/4-in. clean
crushed hard limestock rock with no fines. The limestone is covered with 3 in.
of Platte River sand with fines removed to prevent the overlying blow sand from
filling the voids. Details of the drainage system are shown in Figure 6-55. The
layer of blow sand constituting the drainage belt of the graded structure termi-
nates on all sides at the drainage-system ditch, and the impermeable membrane
extends into the bottom of the drainage-system ditch. The portion of the graded

i
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structure that lies above the drainage belt extends over and covers the drainage
system. The drainage system is constructed with a minimum of 1/8 in. /ft fall

throughout its course. The flow from the system exhausts into the Sheldon
Power Station site surface-drainage system and subsequently is released to the
natural surface drainage.

6.9.3.4 Retaining Walls

Throughout certain parts of the periphery of the isolation structure the
slope of the graded structure is terminated by reinforced-concrete retaining
walls. These areas, as indicated on Figure 6-52, are the areas along the site
parking lot and along a section of the Sheldon Power Station facility wall. The
retaining walls extend approximately 5 ft above the existing grade levels at
these points.

6.9.3.5 Intermediate Heat Exchanger (IHX) Vaults

The IHX vaults extend 23.5 ft above the reactor operating floor level and s

thus extend about 17 ft above the surface of the graded structure. Weather-
proofing of the IHX vaults was done by covering the to' of the vaults with ap

water-impermeable barrier of 40-mil polyvinyl chloride " Nob Lock" sheets and
capping the structure witha 1-ft-thicklayer of concrete. Since the original structure
of the IHX vaults included concrete wall and ceiling thicknesses of 7.5 ft, the,

! addition of the impermeable barrier and additional concrete results in a mini-

mum of 7.5 ft of concrete separating the inside of the IHX vaults from the en-
virons on the sides of the vault structure and 8.5 ft of concrete separating the
vaults from the environs on the top. 0

6.10 RETIREMENT OF THE RADIOACTIVE-WASTE FACILITY

Provision was made for the decontamination and disposition of components
and materials associated with this facility (see Figure 6-56) which consisted of
a 40- by 52-ft concrete and steel structure with a massively shielded (concrete)
basement, and a 5-ft-diam tunnel vnnection from its basement to the reactor

building basement approximately 170 ft away. The basement contained four
\
\ radioactive-gas decay tanks, three liquid-waste storage tanks, and two pumps as

major items of equipment. Releases of stored gases to the atmosphere were per-
formed in accordance with established operating procedures. Liquid radioactive
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l

waste, after suitable decay, was diluted and transferred by established tech-
niques to the leach ponds; an additional water supply was required to facilitate
this procedure. Openings into the radioactive-storage space were the tunnel
which contained gas-vent and liquid-waste drain lines, and several shielded
plugs and hacches in the floor. *

Several categories of equipment and material were designated on the basis '

of value, possible future use, and ease of decontamination. As a result some
items (pumps and compressors) were cleaned and shipped off-site to other
users, some material (mostly pipe) was disposed of as scrap, and other items
such as the high level liquid waste tank we re left in place. The carbon steelliquid-
waste tanks and pipes were cutup and placed in the primary-sodium vault because

of a residual radioactivity level higher than that permissible for salvage scrap. :

After an inventory and a radiological survey to assure an acceptably low
level of activity and no storage of radioactive materials, the basement space
was isolated. This was done by welding the floor plugs and hatches closed,
grouting all cracks and openings, disconnecting the tunnel at both ends, and !

plugging (with concrete) both the building foundation walls and the tunnel ends,
thereby isolating the tunnel approximately 10 ft below grade. In it are pipe
lines having permissible levels of radioactivity. Lines with a higher activity
were placed in the primary fill-tank vault for permanent disposal.

The above-grade structure, now clean and empty, has been signed over to
CPPD; it is suitable for further use, probably as storage space.

6.11 FINAL CLOSE-OUT OF FACILITY

This activity included the disposition of buildings, a general cleanup of the
area, and a final radiation survey. The buildings removed from the site were
the reactor building, moderator-assembly building, calibration building, stor-

i age building, and the steam-cleaning facility buildings. The steam-dump facil-
ity and the radioactive-waste handling facility are the only remaining buildings.
They are now being used by CPPD for storage.

Removal of buildings was a Harrison MetalandIron Company responsibility
unde r prime contract to the AEC. In addition to removing the buildings and the re-
maining contents they cleared the area of a11 debris and salvageable scrap materials.
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<~ Harrison Metal and Iron Co. began their work in November 1968, after the
O i ettie - * rect =reee er tie - ti 8 - cemeiet a** res gr ei== lv

access by Harrison personnel to areas containing radioactive materials.

A final site-radiation survey was taken. A radiation level slightly above
acceptable limit was found in the inlet of the retention-pond sediment. The
radioactive sediment was removed and shipped for off-site burial. Another
survey of the pond area was then taken and found to be well below acceptable
limits for unrestricted areas. The radiation survey of the total plant area
showed levels below the acceptable limits.

-

Sealed in two stainless-steel boxes were descriptive material of the isola-
tion structure construction and sealing, and the Final Status Report and Safety
Analysis of the HNPF and remaining structures, which lists the location, com-
ponent nomenclature, and radionuclides stored in the structure. To each box
a plaque was affixed which briefly stated the potential danger and warned against
entry without contacting the AEC. One box was located directly over the center- '

line of the reactor vessel and welded to the cover-plate, and is now 6 ft below
the grass surface. The other box and plaque are mounted in the concrete south
wall of the IHX structure about 5 ft above the grass sod. Figure 6-57 shows/

the buried box and 6-58 the location of the above-grade box.

1

;
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g~7.0 HEALTH AND SAFETY

Since CPPD had the basic responsibility for implementing the retirement
program and used their operating crews to a large extent, the burden of safety
operations in the physical activities of retirement fell totally to them. Operat-
ing crews and supervisors, as a result of their reactor operations training and
experience, were already well indoctrinated in hazards of radiation and of
chemical reactions of metallic sodium; therefore, only a familiarization with
the Retirement Plan and procedures was required for CPPD personnel. A
large amount of dismantling and heavy-equipment removal was subcontracted
by CPPD to Stearns Roger, a general contractor who essentially hired local
labor for the job. The contractor was specifically directed by CPPD in follow-
ing CPPD safety requirements. To cope with the general problem of health and
safety CPPD management utilized the established Safety Review Committee to
review plans and procedures. The CPPD health and safety group monitored all
activities, provided control of personnel access to radiation areas, and sup-
plied film badges and dosimeters to all personnel as necessary. The dose to
about 90% of the personnel was less than 10 mrem per month. Occasionally
a man did receive 100 mrem per month. The greatest radiation hazard resulted
from removal, disassembly, and shipment of irradiated fuel. Because existing
CPPD health-safety rules and established fuel-handling procedures were fol-
lowed, no accident or overlimit exposure of personnel occurred as a result of-

the HNPF retirement work.

Before the start of the HNPF dismantling work AI prepared Supplement 5
to the HNPF Safeguards Analysis. This document analyzed the potentially
hazardous activities as delineated in the HNPF Retirement Plan and indicated
the safety precautions taken to accomplish these activities safely. AEC-DRL
reviewed the document and after clarification of some of the procedures issued
a Dismantling Order (Appendix VI-3).

A " Final Status Report and Safety Analysis of the HNPF Site and Remaining
Structures" was prepared by AI. Besides describing the structures and their
contents, the report concludes that the radioactivity in the isolation structure
has been safely contained indefinitely; in conjunction with the final environmental
survey it forms the basis for AEC-DRL cancellation of the operating authoriza-
tion for HNPF.

a
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8.0 CASK FOR 1RRADIATED FUEL SHIPMENT

O
The importance of the fuel shipping casks in the retirement program neces-

sitated that a special section of this report cover the cask design, procurement,
ope ration, and disposition. A complete treatment of the cask design and procure-
ment is reported in Reference 13.

The HNPF retirement program required that the 150 irradiated fuel ele-
ments in the fuel-storage cells (140 U - 10% Mo and 10 UC) be shipped to the
Savannah River Plant (SRP) at Aiken, South Carolina. Off-site shipment of the
radioactive fuel was the first major task in the dismantlement of the plant.

Original operating equipment at HNPF included a one-element shipping cask
designed for fuel-reprocessing requirements, but equipment suitable for ship-
ping this volume of irradiated elements in a reasonable time was nonexistent.
A study of the retirement-program costs and schedule showed that two six-
element casks would be needed to meet the regiurements. The AEC-contracted
with AI on August 31, 1966 to design the shipping casks.

The design conditions and criteria for the shipping casks were based on
HNPF and SRP requirements and on those in AEC Regulation 10CFR71, and ICC

'

Regulations Title 49, Code of Federal Regulations, Part 73.

HNPF Requirements

The HNPF requirements for the cask were as follows:

1) The cask entered the building mounted on a railroad car on a track
that was serviced by the overhead crane.

! 2) The overhead crane had a 60-ton capacity on one hook and a 15-ton
; capacity on an auxiliary hook. The hook height was 59 ft.

3) The cask mated vertically with the moderator storage cell containing
baskets of fuel.

SRP Requirements

The SRP requirements were as follows:

AI- A EC - 12 709
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The canned fuel assemblies had to comply with the following requirements of g
the Savannah River Plant:

1) Each fuel assembly was to be canned within two stainless-steel con-
tainers providing double enclosure. The containers were to be sealed
by welded construction in such a way as to assure water tightness.

2) The canned fuel assemblies were to be shipped intact and in casks
meeting the handling requirements of the Savannah River Plant.

3) The sodium in the fuel rods was to be maintained in a solid state
during fuel shipment, i. e. at a temperature less than 208'F.

The SRP receiving facility is designated the receiving basin for off-site
fuels (RBOF). It is equipped with water-filled basins for underwater unloading,
t ran s f e r, and storage of fuel. The basin area contains a decontamination pit,
two cask-unloading basins, a storage basin, and interconnecting canals for
movement of elements between basins.

Approximately 10 ft of water was to be maintained over the elements when
removed from the cask vertically in order to restrict the radiation at the water

h}surface to less than 0.1 mr/hr. The two water-filled unloading basins have

their floor level at a water depth of 28 ft; in addition each contains a pit 9-1/2 ft
-

in diameter and a water depth of 44 ft.

The RBOF facility also has a railroad spur into the building. A bridge-

crane of 100-ton capacity operates over the cask vehicle unloading position, the
decontamination pit, and the two unloading basins. The crane has two 50-ton
hoists arranged for separate travel on the bridge. The bridge travel is 15 ft
which posed a problem as to how best to upright the cask as the cask length
exceeded 15 ft. This was solved by allowing the cat to f ree-wheel during a
portion of the cask translation f rom hocizontal to vertical and vice-versa.

8.1 DESIGN AND ANALYTICAL EFFORT

The plan for snipping the spent-fuel elements and the design of the shipping
cask and other accessories was engineered by AI. AI also worked with the
C hic ago, Rock Island, and Pacific Railroad (CRI & PRR) to provide suitable
railroad flat cars for the fuel shipment.

e3
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The shipping operations were begun by canning the irradiated-fuel assem-
blies according to SRP requirements in the maintenance cell (as described in
previous sections), and transferring them in a fuel-shipping basket to a
moderator-storage cell, using the moderator cask for shielding during the
t ransfe r.

The fuel-shipping basket was removed from the storage cell by means of
one of the two shippidg casks. The loaded cask was transferred to the railroad
car which was used for transportation to the SRP site. The route of the ship-
ment was selected as the result of an economic study of the AEC Chicago
Traffic Department. The unloading of the fuel assemblies took place in a water
basin at the SRP.

Two complete fuel-shipping cask assemblies were manufactured. They
were supplemented by 13 fuel-shipping baskets to facilitate the pre ~paration of
fuel for shipment and the fuel-transfer operations. The selected quantities of
casks and baskets assured economical planning and execution of the shipment. '

The two railroad cars used for transportation were each equipped with a sup-
port cradle and a sunshade. Two cask-handling yokes were furnished, one each

r specially designed for HNPF and SRP.
.

The fuel-shipping cask assembly had to be compatible with the existing
facilities which required a cask for bottom loading at the HNPF and top un-
loading at SRP under water. The cell arrangement below floor level at HNPF
also required the cask to have the ability to autcmatically grapple the fuelbasket
in the storage cell and raise the basket into the cask. This handling feature of !

the cask was achieved by provisions similar to those of the fuel-transfer cask.
The fuel-shipping basket was designed to be compatible with the handling fea-
tures of both the fuel-shipping and fuel-transfer cashs.

The inner shell of the fuel-shipping cask is made of ASTM A240 Type 304L
stainless steel for corrosion resistance and for ease of decontamination. The
outer shell was fabricated of carbon-manganese steel, ASTM A516, Grade 55.

The size of the fuel-transfer cask and the 3-ton lifting capacity of the
maintenance-cell in-cell crane set the fuel load at 6 assemblies and fixed the
basket diameter at 18 in.

1
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The size of the basket set the ID of the cask at 18-1/4 in. Analyses to meetc

the requirements of USAEC Manual Chapter 0529 resulted in a selection of a
1-1/2-in. carbon steel outer shell and a 1-in. stainless-steel inner shell; this,
with the 7 in. of lead requir'ed to achieve the 8-1/2-in. total lead equivalent, set
the OD of the cask at 37-1/4 in. The general arrangement of the cask in the
shipping configuration is shown in Figure 8-1.

Two 54-ft flat cars of the CRI & PRR were modified by them in their
Kansas City shops to accommodate the fuel-shipping operations. The modifi-
cations consisted of: installing hydrocushion couplings and new car wheels;
reinforcing the deck and furnishing new wood decking; and applying steel plates
to facilitate attachment of the support cradle by welding.

Due to the long decay time of the fuel (18 mo as of May 1966) the cask
60axial-shield requirements were determined primarily by the Co activity

(induced activity of the Cobalt) in the stainless steel in the fuel element. The
I44radial-shield requirements were determined by the Ce fis sion-product '

acitvity in the spent fuel. The actual radial-shielding requirement for shipping
six peak HNPF fuel elements as of May 1966 was 7-1/2 in. of equivalent lead

| thickne s s. Based on a postulated accident, a minimum, lead equivalent of 3.7 in.
must be maintained for the radial shield.

The total decay heat due to the beta and gamma decay of all fission products
for an average fuel element was calculated. The first core loading of
U - 10 wt % Mo fuel elements had undergone a total burnup of 0.25 full-power
years. The decay heat of the elements at various decay times in watts per

i

t average element is: May 1966, 54; May 1967, 30; December 1967, 24; and
May 1968, 20. The decay power for a peak element is 1.45 (peak-to-average
ratio) times these values.

To satisfy the thermal conditions of SRP relating to safe reprocessing, a
fuel element must not exceed 208'F, the melting temperature of sodium. The
maximum summer air temperature along the shipping route between the reactor
and reprocessing facilities (Nebraska to South Carolina) was found by a check
of the weather records to be 110*F. The treated-surface temperature was cal-

culated to be 157'F. The resulting fuel temperatures are: for 30 watts power
per fuel element, 208'F; for 45 watts, 23 4* F.

AI- AEC- 12 709
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It was therefore necessary that a sunshade be used to shield the cask from g
solar exposure. With a sunshield, shovm in Figure 8-2, the temperature drop
from the cask surface to the air is 11*F for 45 watts and 7'F for 30 watts.
Thus the fuel temperatures for 110*F ambient air are 198'F for 45 watts and
168'F for 30 watts.

i

f )* ( P rP
ff'" *NI ri

T , *k, g
,

ed
'* |:.

y [. % ey, h,
's"a r L. KrA -

. |
: 1 (!I3l|

ci
'

ie~aw .,;' m ,1 .

I" :.Ulddm
. - - .

'

user E M
.. -

'_-yy- .
7 :

., #4 .
;

's -- i

I

. , . . ' ^ . ' .Q ",
_. .

g ~ g.- : , .
,

,. , pt / %

: . . .t

7709-1087
Figure 8-2. Shipping Cask with Sunshield on Railroad Flatcar {

\
l

For the purpose of the fuel shipping cask heat dissipation analysis, fuel k
r

elements were assumed to be unirradiated since reactivity decreases with fuel

exposure. Water was assumed to be around and within the cask and the gas-tight

fuel canisters as required. K,ff was calculated for four values of undorm water
density within the cask and canisters, while maintaining full density exterior to ;!

|
the cask. A large range of water densities was selected in order to bracket the f

1

optimum fuel-to-moderator ratio which results in maximum reactivity. |
|
l
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,- TABLE 8-1

HNPF FUEL-ELEMENT MASS
35Fuel Element U p,,Enrichm nt

.

Fuel Mas s Element
(% U ) (kgm) (kgm)

U-10 Mo 3.6 220 7.13
UC 3.7 165 4.81
UC 4.9 165 7.70

The requirement pertaining to the suberiticality of two identical casks in
contact with one another is satisfied provided the lead thickness is greater than
5 in. It has been shown experimentally that 10 in, of lead are adequate for
neutronic isolation.

8.2 MANUFACTURING
..

The HNPF casks were procured by the AEC Chicago Operations Office.
After competitive proposals to fabricate two casks were evaluated, Allied Engi-
neering and Production Corp. (AEPC) of Alameda, California was awarded the
contract on March 27, 1967. Atomics International, the cask designer, was
retained to provide design consultation, surveillance, and quality assurance
services during fabrication at the plants of AEPC and its subcontractors.

8.3 UTILIZATION

The two casks were shipped from Allied Engineering & Production Corp. in
Alameda, California on Wednesday, January 24, 1968 on their specially equipped
railroad flat cars. They arrived at Hallam, Nebraska on Sunday, January 28.

At the HNPF the two casks were inspected visually and put through a pre-
operational checkout. The hoisting equipment was assembled to each cask in

| turn and the casks were checked out by going through the following cycle:
| removal of cask from car; transfer of cask to position over storage cell; grapple

of fuel basket loaded with dummy fuel; raising it into the cask; and transfer to
the horizontal position on the railroad car and back to the storage cell to unload

i O ^1-^zc - 12 2 09
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.

the basket with dummy fuel. Limit switches and load-cell high- and low-load,

'
relay cutouts were adjusted. Figure 8-3 shows checkout operations at the

'

storage cells.
;

In operation the cask had a configuration for loading at HNPF as shown in
Figure 8-4. This included a demountable hoist, pulleys, wire rope, and a load
cell for operating the fuel pickup grapple. With the previously made six-
element fuel basket ready and placed in a HNPF moderator-element storage
cell, the cask was removed from its cradle on the railway car and placed on
end near the storage cell. The cask lower head was detached and left on the

floor while the plug from the moderator cell was removed. With the cask placed
over the open cell and fuel basket, the cask grapple was run down to engage the
basket (with bottom shielding) which was then drawn into the cask. The cask

was then placed on its lower head, which was refastened, then put into its ship-i

ping configuration (Figure 8-2) by removing the grapple-hoist equipment, placing
the cask in its railroad car cradle, and adding the sunshade. .

At the Savannah River Plant unloading and fuel storage were under water-
shielding. This was done by removing the sunshade and moving the cask from
its cradle to a vertical position submerged in the tank. The upper head was
then taken off under water and the fuel removed as shown in Figure 8-5. Re-
moval, drying, and reassembly in the railroad car completed the operational
cycle.

The first cask was loaded with fuel and prepared for shipment on Wednesday,
January 31, 1968, the second on Friday, February 2.

The first cask arrived at Savannah River Plant on Monday, February 5;
Figure 8-5 shows a fuel bundle being removed from the submerged cask.

The SRP procedure for receiving the HNPF fuel included a test to prove
the absence of sodium on the external surfaces of the fuel canisters or basket.
This test consisted of passing moist nitrogen through the cask to react any
sodium present with a small amount of moisture which would then produce hy-
drogen. A sample of the cask atmosphere was then taken and sent to the labor-
atory for a check on the presence of hydrogen. This test was done four times
with samples taken periodically over a 6-hr period; none of the samples tested

.
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Figure 8-5. Unioading Fuel from the Cask Under
Water at Savannah River Plant

showed the presence of hydrogen. During shipping, a change was effected to re-!

duce the 6-hr testing time at SRP. Wet nitrogen was put into the cask at HNPF
before shipping, thus providing sufficient time for reaction of any sodium that;

f might be present. The first cask was unloaded and ready for its return trip to

| HNPF on Wednesday, February 7,1968. The second cask arrived on Febru-
; ary 8, and was unloaded and ready for return to HNPF the following day.

Twenty-five shipments were made from HNPF to SRP.

The actual fuel shipment proceeded very smoothly. The turnaround time
at each plant was consistently 1 to 2 days instead of the 3 to 4 predicted. Careful
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o
g3 coordination with the five railroads which handled the shipments and the excel-
'

lent cooperation received from their management and operating personnel re-
sulted in an average round-trip time of 2 wk rather than the 3 which had been
estimated for the approximately 2600-mi round trip. The last shipment of fuel
arrived at SRP on July 31, 1968. The fuel-shipping casks and cradles were
then removed from the railroad cars and put into storage at SRP along with the
cask-handling and ancillary equipment. The railroad cars were then released
to the CRI & PRR.

.

.

'

O
i

|

|

|

|

* Chicago, Rock Island, & Pacific (originating line); Cheasapeake & Ohio;|

j Carolina, Clinchfield, & Ohio; Columbia, Newberry, & Laurens; and the
Seaboard Coast .Line.|

|
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9.0 COST OF HNPF RETIREMENT
, g'

The cost of retiring the HNPF classified by the decontamination and decom-
missicning activities described in Section 6.0 of this report was as follows:

CostActivity
(In Thousands)

(1) Primary-sodium disposal $ 142
(2) Secondary-sodium disposal 149

(3) Irradiated-fuel disposal 883*
#(4) Unirradiated-fuel disposal 176

(5) Reaction of residual primary sodium and 718
retirement of the primary-sodium system

(6) Reaction of residual secondary sodium and 323
retirement of the secondary-sodium system

(7) Disposition of contaminated and irradiated 191
mate rial

(8) Reactor isolation 142

(9) Retirement of auxiliary systems 349

(10) Securing of isolation structure 810

(11) Retirement of the radioactive-waste facility 53

(12) Final close out of HNPF 271

Total $4,207-

At the time of its termination the Hallam project had not yet acquired casks
for shipping its irradiated fuel. During the HNPF retirement two such casks

were obtained as described in Section 8.0 of this report. The cost associated
with them ($649,000) is not included in Activity 3 above since they were de-
signed and fabricated as general-purpose casks for continuing use in the ship-
ment of other fuels after their initial use in transporting the Hallam irradiated-
fuel subassemblies to Savannah River for reprocessing and recovery of the con-
tained uranium. It should also be pointed out that the retirement costs tabulated
above have not been reduced by the estimated value of the uranium that will be

* Fuel-disposal costs are necessary nuclear plant operational costs and can be
excluded from the retirement costs.

h
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( recovered from the Hallam fuel (both irradiated and unirradiated) less the
estimated cost of reprocessing. Note also that the Activity 3 and 4 cost total of
$1.05 M can be regarded as normal plant-operating expenditure necessary
regardless of plant disposition and therefore the retirement cost can be de-

creased tol$3[148 M.[
'

In the course of decommissioning the HNPF, plant equipment, and compo-/

5 nents (other than the fuel) having an initial acquisition cost of $6.5 M, which
'

represents about 15% of the total construction cost of the HNPF, were salvaged
and shipped for reuse elsewhere in other AEC programs, as shown in Appen-
dix V. The approximately $400,000 cost of removing and packaging these items
was charged to the recipients, who also bore the shipping costs, and has there-
fore been excluded from the above tabulation.
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SPECIFICATION 1.
PRIMARY-SODlUM DISPOSAL

'

!. PURPOSE

The purpose of this activity specification is to state the method to be used to prepare and ship
-

prlmary sodium from the HNPF site to the AEC designated recipient at Richland, Washington.*

11. ACTIVITY PLAN

3 (555K lb) of primary sodium is presently stored in the five primary sodium fill tanksThe 9662 ft

located on the 1415-ft level of the reactor building. The specific activity of the sodium is approxi-
mately 0.03 pc/gm. The source of this activity is Sodium-22 which has a 2.58 yr half-life.

} The tank heaters will be turned off and the sodium allowed to solidify. The illt tanks will be
removed from the fill tank vault, placed on railroad cars, and shipped to the AEC designated recip-
tent in accord with AEC and ICC regulations.-

i

III. CRITEnIA

A. ENGINEERING, SCHEDULING, AND REQUIREMENTS
*

Primary sodium disposal activities are to be coordinated with other HNPF retirement activities
(e.g. , irradiated fuel disposal, removal of residual sodium, and secondary sodium disposal) to opti-
ma.e safety and the overall schedule. Special moving equipment will be provided under a heavy equip-

,

ment moving subcontract.

The method of disposal of primary sodium (shipping in fill tanks) as outlined in this specification,

[_ x was selected as the result of engineering feasibility and economic trade-off studies.i Alte rnate
. methods considered were shipping in drums or in tank cars. Removal and shipment of sodium in the
fill tanks proved to be the most economical and feasible method of disposal. The full primary fill

-

tanks, with relatively minor modifications to their existing cradles, are structurally adequate to
withstand removal, handling, and shipping of loads. Modifications include ~ the addition of lifting lugs
and crods bracing to the existing fill-tank cradle and to the tank support saddles welding the tank sup-
port shoes. Each fill-tank cradle structure will then be lifted from the primary fill-tank vault by use
of a mobile crane and will subsequently be transported across the auxiliary bay and to the railroad
car by means of rollers and skids; lastly, it will be crane loaded onto the railroad car and tied downi

for shipping. To fr.cilitate fill tank movement thro agh the auxiliary bay, certain HNPF structures

and hardware must be removed and/or modified. Such structures and hardware include the south
helium bottle bank, the helium low pressure tank and gauge board, and portions of the sodium melt
station structure.

F e

Care shall be exercised to minimize damage to tank heaters, insulation. and instrumentation
during removal and shipment. The structural integrity of the tanks and thz ir irt structures shall
be pre served during removal and shipping operation..

Atomics International will have the prime responsibility for on-site inspection of the preparation
and tiedown of the sodium fill tanks to the railroad cars, for compliance with ICC regulations, and
shall make all necessary arrangements for the shipment.

* Letter, Milton Shaw to K. Dunbar, March 13, 1967, RDT:PE:A044, Disposition of Hallam FacilityPrimary Sodium
tNAA-SR-MEMO-12269, HNPF -Proposed Methods for Removal and Shipment of Bulk Sodium.

\s)
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Major cubcontrectull work items, engineering studiss, cnd squipment dreign cnd procursm:nt
to be conducted in support of this activity are:

1. Subcontractual work in connection with isolation of the fill tanks from the service system,
and capping the nozzles of the tanks and end of lines,

2. Heavy-equipment moving. subcontracting for removal of fill tanks from the primary fill
tanks vault, transporting the tanks to railroad cars, and placing the tanks on the cars,

3. Design of tank-to-railroad car tiedown devices and supplementary engineering studies in
'support of ICC Special Permit No. 4913 (ICC Special Permit No. 4913 is the authorization

to ship sodium metal). and

4. Subcontractual work in connection with removal of HNPF hardware and auxiliary bay struc-
tures to facilitate tank movement through the auxiliary bay and the reetcration of such
structures and hardware consistent with safety and further retirement activities.

D. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD safety regulations. Safety during
sodium handling, sodium pipe cutting, sodium component handling; and radiological safety will be in
accord with the HNPF Operations Manual, Volume I-a, Part III. Heavy equipment lifting and moving
will be conducted in accord with the CPPD Safety Manual.

C. STANDARDS

Welding procedures, welder qualifications, and inspection for seat-capping cut piping on the
removed fill tanke shall be in conformance to the ASME Boiler and Pressure Vessel Code, Sec-

tion VIII with th.e exception that welding of structural support members may be performed under
welding procedures and welder qualifications of the American Welding Society.

Closure, packaging, and shipment of the sodium tanks shall be in compliance with ICC regula-
tions except as modified by ICC Special Permit No. 4913.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS.

1. Fill tank heaters will be turned off and the sodium allowed to solidify.

2. An inert atmosphere will be preserved via the usual techniques used during sodium pipe
| cutting operations at the HNPF (e.g., use of plastic bags to preserve inert atmosphere
I during cutting).

3. Electrical instrumentation and wiring will be disconnected at breaker panels and tank june-
tion boxes. In cases where electrical leads must be cut, as long a lead as is reasonably
practical will be left attached to the tank. Level and temperature instrumentation associ-
ated with the tank will be salvaged, cleaned, packaged, and shipped. Electrical heaters
and instrument leads will be salvaged, in so far as practical, together with the tank and
shall be labeled to facilitate reassembly. Pertinent wiring, instrumentation diagrams,

,

system descriptions, and drawings shall accompany the tank shipment.
|

| 4. Vent, fill, and drain lines will be cut and the pipe and nozzle stubs sealed by welding on
caps. The length of pipe stubs to be left will be specified in the detailed procedures. Stub
lengths shall be in accordance with shipping requirements and shall allow for future removal
of tank contents. The nitrogen atmosphere of the tanks shall be preserved during such cut-

| ting and sealing ope rations.

| Appendix AI- A EC- 12709
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5. Existing tank credte support structures sht11 be modifisd so es to prcvida cuttibis pickup
points (lugs) and cross bracing for lifting and shipping operatfor.o.

6. A representative sodium sample shall be obtained from each tark. Chemical and radio.
O chemical analyses shall be performed by A!, and the information (properly identified as

to the tank to which it pertains) shall be provided to the AEC.

7. Each tank and its modified cradle support structure will be lifted from the primary sodium
vault area, transported to, and placed on a railroad car by heavy equipment obtained under
a heavy-moving subcontract. Portions of the tank insulation, heaters, and instrumentation
may be removed to facilitate lifting of the tanks through the primary fill tanks vault access
plug. Reasonable care will be exercised to protect remaining insulation, heaters, and
instrumentation during tank lifting and transport.

B. In order to facilitate transport of the fill tanks to the railroad car loading area, certain
HNPF auxiliary bay structures and hardware rnay be removed (e.g., south helium bottle
bank, helium low pressure tank and gauge board, and portions of the sodium melt station
st ructure). Such structures and hardware will subsequently be modified and/or restored
to a condition compatible with safety reqairements and further retirement activities.

9. Each tank and its modified support structure will be tied down to the railroad car in accor-
dance with ICC regulations and good engineering practice.

10. Prior to shipment, Atomics International will inspect the tied down tank and support struc-
ture for conformance with all pertinent regulations and good engineering practice.

.

Final
on-site sign-off for shipment will be by CPPD with Al concurrence.

<

[

.

.
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SPECIFICATION 2.
SECONDARWSODIUM DISPOSAL

1. PURPOSE

The purpose of this activity specification is to state the method to be used to prepare and ship
secondary sodium f rom the IINPF site to the Santa Susana Facility of Atomics International.*, ,

1

11. ACTIVITY PLAN

3 (220K lb) of secondary sodium is presently stored in the three secondary fill tanksThe 4000 ft
,

located on the 1420-ft level cf the reactor building. The tank heaters have been turned off and the
sodium allowed to solidify. The fill tanks will be removed from the secondary sodium service area,

{ placed on railroad cars, and shipped to Chatsworth, California. At Chatsworth, the tanks will be
transferred from railroad car to truck and shipped to Atomics International at the Santa Susana
Facility.

III. CRITERIA

A. ENGINEERING, SCIIEDULING, AND REQUIREMENTS

Secondary sodium disposal activities are to be coordinated with other HNPF retirement activi-
ties (e.g., irradiated fuel disposal, removal of residual sodium, and primary sodium disposal) to
optimize safety and the overall schedule. Special moving equipment will be provided under a heavy. ,

equipment moving subcontract.

The secondary sodium ill! tanks will be isolated, and the cut line s will be capped. The tanks
| will be lifted from the secondary sodium area by use of a crane located outside the reactor building

{O and extending through the auxiliary bay wall.

d The method of disposal of secondary sodium (shipping in the fill tanks) as outlined above, was
selected as a consequence of engineering feasibility and economic tradeoff studies.i Alternate meth-
ods considered were shipping in drums or tank cars. Removal and shipment of the sodium while in
the it!! tanks proved to be the most economical and feasible method of disposal. The full secondary
fill tanks, with relatively minor modifications to their existing cradles, are structurally adequate
to withstand removal, handling, and shipping loads. Modifications include the addition of lifting lugs
and cross bracing to the existing it!! tank cradle, and welding the tank support shoes to the tank sup-
port saddle. The load carrying capacity of the floor slab in the vicinity of the secondary fill tanks
access plug is questionable; hence, removal through the side of the building was selected.

Care shall be exercised to minimize damage to tank heaters, insulation, and instrumentation
during removal and shipment. The structural integrity of the tanks and their support structure shall
be preserved during removal and shipping operations.

Atomics International will have the prime responsibility for on-site inspection of the. preparation
and tiedown of the sodium fill tanks to the railroad cars for compilance with ICC regulations, for
arrangements for the shipment, and for details and supervision of each secondary sodium tank ship-
ment after the tank has left the HNPF site.

* Letter, Milton Shaw to K. Dunbar, September 27, 1966. Disposition of Hallam Secondary Sodium
tNAA-SR MEMO-12269, HNPF ~ Proposed Methods for Removal and Shipment of Bulk Sodium

O
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Major subcontractual work items, engineering studies, and equipment design and procurement
to be conducted in support of this activity are:

1. Subcontractua! work in connection with isolation of the fill tanks f rom the service system
and capping the nozzles of the tanks and end of lines,

2. Heavy-equipment moving, subcontracting for removal of fill tanks from the secondary
sodium service area, transporting each tank to a railroad car, and placing the tank on the
car,

3. Subcontractual work in connection with restoration of the auxiliary bay outer structure and
HNPF auxiliary systems after removal of the tanks, and

4. Design of tank-to-railroad car tiedown devices and supplementary engineering studies in
support of ICC Special Permit No. 4913. ICC Special Permit No. 4913 is the authorization
to ship sodium metal.

B. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD safety regulations. Safety during
sodium handling, sodium pipe cutting, and component handling will be in accordance with the HNPF
Ope rations Manual, Volume 1-a, Part III. Heavy equipment liiting and moving will be conducted in
accordance with the CPPD Safety Manual.

C. STANDARDS

Welding procedures, welder qualifications, and inspection for seal-capping cut piping on the
removed fill tanks shall conform to the ASME Boiler and Pressure Vessel Code, Section VIII with
exception that welding of structural support members may be performed under welding procedures
a'nd welder qualifications of the American Welding Society.

'

)

Closure, packaging, and shipment of the sodium tanks shall comply with ICC Regulations except
as modified by ICC Special Permit No. 4913.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS*

1. Fill tank heaters will be turned off and the sodium allowed to solidify.

2. An inert atmosphere will be preserved via the usual techniques used during sodium pipe
cutting operations at the HNPF (e.g., use of plastic bags to preserve inert atmosphere
during cutting).

3. Electrical instrumentation and wiring will be disconnected at breaker panels and tank junc-
tion boxes. In cases where electrical leads must be cut, as long a lead as is reasonably
practical will be left attached to the tank. Level and temperature instrumentation associ-
ated with the tank will be salvaged, clearted, packaged, and shipped. Electrical heaters
and instrument leads will be salvaged, in so far as is practical, together with the tank and
shall be labeled to facilitate reassembly. Pertinent wiring and instrumentation diagrams,
system d-scriptions, and drawings shall accompany the tank shipment.

4. Vent, fill, and drain lines will be cut, and the pipe and noszte stubs sealed by welding on
caps. The length of pipe stubs to be left will be specified in the detailed procedures. Stub
lengths shall be in accordance with shipping requirements and shall allow for future removal
of tank contents. The nitrogen atmosphere of the tanks shall be preserved during such cut-
ting and sealing operations, i

d
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5. Existing tenk credla support structuras shcll b2 modifi:d to provida suittble pickup psints
(lugs) and cross bracing for lifting and shipping operations,

6. A representative sodium sample shall be obtained from each tank.
g

Chemical analyses
shall be performed by AI, and the information (properly identified as to the tank to which
it pertains) shall be provided to the AEC.

7. Each tank and its modified cradle support structure will be lifted f/om the secondary
sodium service area, transported to, and placed on a railroad car by heavy equipment
obtained under a heavy moving subcontract.

Portions of insulation on tank ende may be
removed to facilitate lifting of the tanks through the auxiliary bay access plug. Reason.
able care will be exercised to protect remaining insulation, heaters, and instrumentation
during tank lifting and transport.

<

8. Each tank and its modified support structure will be tied down to the railroad car in accord
with ICC regulations and good engineering practice.

9. Prior to shipment. Atomics International will inspect the tied down tank and suppott strue.
ture for conformance with all pertinent regulations and good engineering practice. Final
on-site sign-off for shipment will be by CPPD with concurrence by A!.

~ 10. The tanks will be shipped by rail to Chatsworth, California.
Atomics International will

assume full responsibility for all aspects of the shipment once the tanks have left the
HNPF site.

11. Shipment of the secondary sodium in fill-tanks will be made under ICC Special Permit
~

No. 4913.

12. Reactor butiding (auxiliary bay) outer structure removed to facilitate removal of the fill
tanks, and HN PF auxiliary systems equipment and !!nes affected by removal operatigne

. . ,
'

will be restored or retired in a condition consistent with safety and further retirement
activities.

L

.

I
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SPECIFICA TION 3.
DISPOSAL OF IRRADIATED FUEL

1. PURPOSE

'

The purpose for this activity is to remove all irradiated fuel from the HNPF site to the Savannah3

p River Reprocessing Plant, at Aiken, South Carolina, as directed by the Atomic Energy Commission.
-

The remaining irradiated process tubes will be reassembled on their hanger rods and returned to the
reactor. Irradiated miscellaneous scrap will be packaged and disposed of as radioactive waste.

II. ACTIVITY PLAN

The present inventory of irradiated fuel elements at the HNPF site is as follows:

1.140 U - 10 Mo elements, and

2.10 UC elements.

The irradiated U - 10 Mo and UC fuel elements are stored in the 'HNPF fuel storage cells. The
condition of these elements is as follows: 136 U - 10 Mo fuel elements are complete with shleid plug
and hanger rods, and have been washed; sixteen of these elements were separated from their shield
plug but have been reconnected with a special coupling and washed. Three U - 10 Mo fuel elements
have no process tubes, and have not been washed. One U - 10 Mo fuel element has no hanger rod or
process tube, and is contained in a temporary canister in storage. The 10 UC fuel elements have
not been washed but are intact with hanger rod and shield plug. One of these UC elements has been
separated from its process tube. *

Disassembly and encapsulation of irradiated fuel element assemblies will be performed in the
PNPF maintenance cell. The U - 10 Mo fuel element now stored in a temporary canister will be
removed from this canister by use of the method by which it was placed in the canister. This ele-
ment will then be double encapsulated by use of the same procedures as are used for the other ele-
ment assemblies.

The fuel elements will be removed from their process tubes and hanger rods, and double en-
capsulated in stainless steel canisters which will be capped and remotely welded in the cell. The
encapsulated fuel elements will be placed in a six element shipping basket, and the basket will be
placed in an AEC approved HNPF irradiated fuel shipping cask designed and fabricated to meet the
requirements of the AEC Manual Chapter 0529, 10CFR, Part 71. Irradiated fuel shipments will be
made in accordance with AEC and ICC regulations.

The remaining process tubes will be reattached to the hanger rods and returned to the reactor.
Retaining pins and other irradiated scrap will be deposited in small metal containers and removed
as radioactive waste.

The U - 10 Mo elements will be encapsulated and shipped first. Since there are 140 U - 10 Mo
fuel elements, the last shipment of U - 10 Mo fuel will contain only 2 U - 10 Mo elements: however,
4 UC elements will be added to make a normal six element shipment. This shipment will be identi-
fied so that the Savannah River Plant will be sure to recognize the two types of fuel, in the event that
their reprocesstng procedures require different handling for the two types of fuel. There are no
safety problems involved in " mixing" the two types of fuel since the criticality hazard is a function
of entschment. and the cask has been analyzed for a full load of the tilghest enrichment fuel, which is
the 4.9% enriched UC, although there are only two of these elements in the plant. see addendum.

O AI- AEC - 12709
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III. CRITERIA

A. ENGINEERING, SCHEDULING, AND REQUIREMENTS

This activity will be conducted in coordination with other plant activities during plant retirement
a c tivitie s. The fuel handling machine must be available for transfer of the fuel from the storage
cells to the maintenance cell, the removal of the process tube, the removal of the fuel element from
the hanger rod, and the return of the process tube to the reactor.

The regular maintenance cell operating equipment will be repaired and serviced to assure oper-
4 ational reliability. The maintenance cell air inleakage will be at a rate of about 10 SCFM; a rate low

enough that the cell can be purged with nitrogen when necessary and held at an oxygen content level
of 2 to 4% which is below the combustion limit for sodium. The maintenance cell will be purged with
nitrogen, and the oxygen concentration of the cell atmosphere will be maintained at between 3 and 4%

1

during encapsulation of UC and unwashed U - 10 Mo fuel elements. This oxygen level is safe for i

I
these operations and conserves nitrogen. '

The maintenance cell will be equipped with special equipment for handling and encapsulating the
irradiated fuel elements. The special equipment, in addition to the regular maintenance cell equip-
ment is:

1. A digital controlled remotely operated program welder,

2. A fuel element and canister holding fixture,

3. Shipping canister handling fixtures.

4. Wall mounted tables and fixtures, for moannns the remote welding sixture,

5. Tool trr.ys,

6. Process tube adapters to reattach the process tube to hanger rod,

7. Process tube retaining pins, and

8. An assortment of miscellaneous small tools modified for use with master slave manipu-
O

lators.

One UC fuel element will be visually inspected for damage incurred during plant operation; the
element will be photographed for record purposes and any abnormalities will be reported.

B. HEALTH AND SAFETY

Normal existing HNPF safety procedures will be employed. Radiological safety procedures and
records will be in accordance with HNPF Operations Manual, Volume I-a, Part 111.

Nuclear fuel accountability records will be in accordance with normal HNPF procedures and the
*

HNPF Operations Manual, Volume I, Part IV.

The fuel shipping cask will be inspected for loose foreign objects before being placed upright
over the maintenance cell. A foreign object in the cell could cause damage to the cell equipment
and/or cause unnecessary contamination. Extra precaution will be taken in the inspection of the cask
hoisting equipment. A failure in the hoist wire rope or grapple could drop a loaded fuel shipping
basket from the shipping cask into the cell. The maximum distance the fuel shipping basket could
fall is fifty feet.

*For cask unloading procedures, see Section III-B of NAA-SR-TDR 12274, revision issued April 28,
1967, "HNPF Six-Element Irradiated Fuel Shipping Cask." \

O
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An analysis was made by Atomics Internation 1 to accertain ths possible damage to the six
encapsulated fuel elements and their canisters in the event of such a drop. The study revealed that
there might be stress cracks in the fuel canisters but that no crack would be large enough to release
fuel or solid sodium.s

The false floor in the maintenance cell would absorb a great portion of thei

shock; this floor is also strong enough to absorb the shock without collapsing. If such an incident
should occur, recovery procedures would have to be written after the damage had been evaluated..

An analysis was also made for the supposition of dropping a bare fuel element into the mainte-
nance cell without an inert atmosphere. There is only one operation wherein a fuel element is not
contained, and that is after the fuel element is removed from its process tube and inserted into the
c aniste r.

If a fuel element is dropped at this point, it could rupture; however, there would be no
criticality hazard involved in any rearrangement of the fuel which could take place as a result of its
fall, see addendum.

The sodium in each fuel rod would be in the solid state, the heat of the element
being so low (less than 30 watts per element) that the element temperature would be essentially am-
bient; well below the melting point of sodium. There being no water in the cell, the sodium would
slowly oxidize; no burning would occur.

An inert atmosphere would then be established in the cell.
Calcium carbonate will be placed in several containers on the false floor of the cell. The master
slaves and jib manipulator will be able to cover any sodium that might be exposed with calcium
c a r bonate.

C. STANDARDS

Criticality control will be in accordance with normal HNPF irradiated fuel handling procedures.
~

These procedures are supported by several analyses made by Atomics International. Only one loaded
canister shipping basket will be in the cell at any one time.

Welding procedures, welder qualifications, and inspection for capping element canisters shallp
conform to that part of the ASME Boiler and Pressure Vessel Code, Section VIII, that complies withd the requirements of the AEC designated recipient of the encapsulated fuel. Welds will be visually
inspected by using the Kollmorgan periscope for deformities that would affect the integrity of theweld.

A strip recorder coupled with the hellare power source will record the welding amperage and
voltage during each weld; this record of each weld will be identified with the canister by identity
numbe r s.

Loading and blocking of the fuel transport cask on a flatcar will be inspected by the CPPD Plant
Superintendent or his designated representative.

Test canisters will be welded in-cell by use of the standard production procedures before the
program for the encapsulation of fuel elements commences.

A test canister will be welded afterj every six fuel elements encapsulated.

The test canisters consist of tube-to-tube welds made from 2-ft sections of regular canistertubing.III
Each closure weld shall be visually inspected by use of the Kollmorgan Periscope while

in -c ell.
The test canister welded assemblies will be removed from the cell and given the followingbench inspections:

1. Liquid penetrant dye, visual.

2. Mass spectrometry by use of helium and a calibrated leak of I x 10 atmosphere cc/sec,
*For cask unloading procedures, see Section III-B of NAA-SR-TDR-12274

1967. "HNPF Six-Element Irradiated Fuel Shipping Cask. " revision issued April 28,

p,

h'

AI- AEC- 12709
1 13

Appendix

. ''

,



.

3. Hydrostatic burst proof test, and

4. Macro inspection (100X) of the weld heat-affected zone and parent material.
O

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Irradiated fuel elements will be handled and shipped as indicated below.

1. Wash each element in the fuel wash cell per HNPF SOP-5301.

NOTE: UC fuel elements and U - 10 Mo fuel elements
without process tubes or separated from their shield
plug or otherwise suspected of failure will not be
washed.

2. Transfer each element to the maintenance cell with the fuel handling machtne per HNPF

SOP -52 01.

3. Remove process tube and fuel element from shield plug and hanger rod. Replace process
tube on hanger rod and shield plug by using as the adaptor, an upper casting from a dis-
assembled unitradiated fuel element or one of the upper castings from Core II that is in
stoc k.

4. Return shield plug, hanger rod, and process tube to reactor or storage cell with the fuel
handling machine.

5. Double encapsulate fuel elements in previously inspected stainless steel canisters. Place
elements in a six-element shipping basket that has been previously placed in the cell per
the cask ope rating procedures.

NOTE: The fuel element is placed in double nested s

canisters. A cap is placed on the inner canister. j.

remotely welded, and inspected. A cap is then placed
on the outer canister, and is remotely welded and in-
spected. Welds will be visually inspected by using the
Ko11 morgan periscope for deformities that would affect
the integ rity of the weld. A strip recorder coupled
with the heliarc power source will record the welding,

amperage and voltage during each weld; this record
of each weld will be identified with the canister by

identity numbers.

6. After six fuel elements have been double encapsulated and loaded into the shipping basket,

six previously inspected double nested canisters will be loaded into the maintenance cell
by removing the 30-in. cell plug with the reactor high bay crane.

7. Attach to the 15 ton high bay crane hook, a sling and auxiliary hook long enough to reach
the fuel element and canister holding fixture stored at the first operating level of the cell.

8. The fuel-element-and-canister holding fixture is attached to the auxiliary hook on the
15-ton high bay hoist and raised to the level of the reactor floor. A double nested canister
is placed in each of the six holding fixtures. The holding fixtures loaded with the double
canisters are placed in the cell storage rack after removal from the high bay crane.

9. End caps for the canisters, installed in the cell, are lowered into the cell with the high bay
15-ton hook and basket.

>.

o
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10. Steps 2 thrsugh 5 are rapsetsd for tha six ct.nistara just in:ttllsd in th2 cc11. Th2 tbeva
six canisters, after loading with fuel and welding, will be left in the holding fixture and

gy placed in the cell storage rack until the previously loaded shipping basket is loaded into a
I

fuel shipping cask and an empty shipping basket is lowered into the cell.

%./ 11. The fuel shipping cask is placed over a port in the top of the maintenance cell. The cask

shall have been previously checked for foreign material such as water. The fuel shipping
basket with six encapsulated fuel elements is raised into the cask with the cask grapple
and hoist. The cask will be removed from the cell and set on the bottem head for c1caure.

I

12. The shipping cask will be placed on its shipping cradle on a railroad flatcar. It will be
sealed, and inspected for proper loading,* and shipped to the Savannah River Reprocessing
Plant, Aiken, South Carolina.

13. A second fuel shipping cask is placed over a port in the top of the maintenance cell. The
shipping basket is lowered into the cell and loaded with the six canistered fuel elements
from the cell storage rack. The loaded fuel shipping basket is then raised into the cask j
with the cask grapple and hoist.

14. Repeat Step 12 for the second cask.
l

15. Repeat the preceding steps until all irradiated fuel has been shipped from the HNPF site.

16. Shipping of all irradiated fuel shall be in compliance with the AEC Manual, Chapter 0529
regulations andwith allICC regulations.

,

V.T PACKAGING AND TRANSPORT OF IRRADIATED HALLAM FUEL
ELEMENTS - CRITICALITY SAFEGUARDS EVALUATION

'

A criticality study has been made to evaluate the nuclear safety in the packaging and transport of
3% the irradiated 3.6% U enriched Hallam U - 10 Mo elements (18-rods / element), the 3.7% U

23
'

enriched UC elements, and the 4.9% U enriched UC elements (8 rods / element). Since the unirra-
diated elements are more reactive than the corresponding irradiated ones, the nuclear safety evalu-
ation was based on unirradiated fuel elements. Based on this study it was determined thatI two

canister baskets spaced on 23-in. centers, are safe when each one is loaded to its capacity of six
elements. Two casks so loaded are safe, provided the minimum lead thickness of each cask is at
least 6 in. The safety established is independent of the degree of water moderation and reflection.

In an earlier study (2) it was determined that the minimum critical number of the U - 10 Mo ele-
ments was 9+: when there is optimum spacing between elements, a water moderator, and water
refle ction.

Although the minimum critical number of the 3.7% U 3 enriched UC elements under the above
conditions was not directly calculated, it may be estimated from a comparison of the reactivity of
seven U - 10 Mo elements in a given shipping cask with that of the 3.7% U ' enriched UC elements
in the same cask. In an earlier criticality studyII in which the safety of a 7-element shipping cask
was evaluated, it was determined that thek,gg of the package would be 0.653 when loaded with the

235U - 10 Mo fuel compared with a k,gg of 0.641 when loaded with the 3.7% U enriched UC fuel.
Under these conditions, the cask and surroundings were flooded with water, but there was no water

*For cask unloading procedures, see Section III-B of NAA-SR-TDR-12274, revision issued April 28,
1967 "HNPF Six-Element Irradiated Fuel Shipping Cask."

tThis section was originally designated Appendix I of Specification 3.
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inside the gas tight fuel canisters. With water inside the fuel cantsters as well as inside the casks

and surroundings, the corresponding k,gg's were found to be 0.884 and 0.868 respectively; therefore
it is safe to load a cask with six elements (less than two-thirds the minimum critical number under
optimum conditions of water moderation and reflection) of either the U - 10 Mo or the 3.7% U
enriched fuel.

Determination of the nuclear safety of the shipping cask, evaluated in the referenced report.I I
3when loaded with the 4.9% U enriched UC elements, included the neutron poisoning effect of the

canister surrounding each element; while the analysis for the 3.7% U enriched UC as well as the
U - 10 Mo loading did not. The reactivity of the cask loaded with the 4.9% U ' enriched elements
was 0.92 when no allowance was made for the poisoning effect of the canister (water flooding within
fuel elements as well as between them). It is planned to place each element in two concentric steel
canisters (double containment). There is about 45% more steel / element in these canisters than in
the reference design.I I Since the reactivity of the reference cask, when loaded with the 4.9% U
enriched fuel (including steel poisoning effect) was less than 80% of that when loaded with the fuels of
lower enrichment (excluding steel poisoning effect), it can be concluded that the minimum critical
number of the 4.9% U ' fuel elements in their canisters is greater than nine; therefore, six ele.
ments, so packaged, are safe independent of container configuration.

It is desirable to have two canister baskets, each loaded with six elements, inside the mainte-

nance cell at a center-to-center separation between baskets of 28 in. If it were possible to flood the
cell (not likely), there would be at least !! in. of water between fuel in adjacent baskets. This is
more than enough between baskets to isolate them from each other. } If there is no water or other
type of moderator material in the cell, it is not possible to make an infinite number of elements
(having the above enrichments) critical. The minimum critical enrichment (6) in an unmoderated

235system is greater than 5.0% U ,
,

The safety of two baskets loaded with six elements each and spaced on 28-in centers was also
evaluated under the conditions of there being water inside the element but none between elements. If
this were possible, the assembly would be more reactive than under either of the above conditions.

I3IThe allowable solid angle (6) is grea.ter than 2.4 steradians (based on a k,gg 0.66 for a water mod-.

erated and reflected assembly of 4.9% U *nriched UC elements). This is conservative since the
allowable solid angle should be based on the moderated but unreflected system. The actual solid
angle is less than 1.7 steradians; therefore, the array is also safe under these conditions.

Two casks, each loaded with six elements, placed side by side are also safe, provided the lead
thickness in each cask is greater than 6 in. (at least 12 in. of lead between fuel in adjacent casks).
Experimental data indicate that about a 10-in, thickness of lead is adequate for neutronic isolation.I I

REFERENCES

1. Al Drawing N69081014, Parts 9 to 13 and 3 to 6.

2. N. Ketzlach " Criticality Study for Hallam Fuel Fabrication and Shipment," TDR No. 5975,
De c embe r 16, 1960.

3. S. Berger, R. A. Hewson, et al. , "HNPF Spent Fuel Shipping Cask," NAA-SR-TDR-10549,
Octobe r 9, 1964.

4. H. Rood, personal communication, September 8,1966

'

s
Appendix Al- AEC- 12709

I-16

,



. _. _ - - . _ _ _ __

|
:

5. T. G. McCreless, R. R. Smith, et al., "Nautronic Icott.tien Charactaristico cf Cencratz, Lar.d,
Wood, Polyethylene and Bery!!ium. " Trans. Am. Nucl. Soc. Vol 8, No. 2. November 1965.

('''' 6. " Nuclear Safety Guide," TID-7016 Rev. 1, 1961.
'

O 7. NAA-SR-TDR-5975, Criticality Study for Hallam Fuel Fabrication, by N. Ketzlach, December 16,
1960

8. -S -T R-6279, Criticality Study for UC Fuel Fabrication for Hallam Core I, N. Ketzlach,

9. -SR-TDR-9168 Storage of Hallam Core II Fuel Rod Cluster, by N. Ketzlach October 29,i

10. NAA-SR-TDR-12274, HNPF 6 Element Irradiated Fuel Shipping Cask, December 15, 1966,
page 199, paragraph b, by B. Hewson.

I

,

.

'O

i

!
t

!

l

|

I

O
Al- AEC- 12709 |

'

I-17 Appendix

|

_ . _ _ . _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ . _ . _ _ _ _ _ _ _ . . _ _ _ _ . , _ _



SPECIFICATION 4
DISPOSAL OF UNIRHADIATED FUEL

1. PURPOSE

'

The purpose of this activity is to prepare and ship all unirradiated fu l
to Atomics International, Canoga Park, California rods from the HNPF site

,

e

O .

II. ACTIVITY PLAN

The present inventory of unirtadiated (new) fuel at the HNPF site is
as followet57 UC elements,

12 UC fuel rods,

13 U - 10 Mo elements. *

12 U - 10 Mo fuel rods (assembled into a partial element), and
2 depleted U elements.

There are 8 UC fuel rods per element and 18 U - 10 Mo fuel rods p
246 U - 10 Mo and 468 UC rods are to be shipped. er element; hence, a total of
in accordance with AEC and ICC regulations. Fuel elements will be disassembled and shipped

Seven assembled UC elements are in the Fuel-Moderator Ass
assembled UC and U - 10 Mo elements, along with a partial assemblembly Building. The remaining
stored in HNPF fuel storage Pits No. I and 2 y of 12 U - 10 Mo rods, are

The 12 UC rods are stored in the Fuel-Moderator
'

Assembly Building.
Two depleted U elements are stored in the Fuel-Moderator Assembl

The UC fuel rods will be prepared and shipped first. y Building.

(O
.

III. CRITERIA
A.

ENCINEERING, SCHEDULING, AND REQUIREMENTS

This activity will be conducted in coordination with other plant a ti i i
retirement activities. c v t es during initial plant
removal of fuel elements from storage cells.The high bay crane and fuel transport vehicle must be available prior to

bly of the fuel elements will be used in disassemblyThe fuel handling fixtures used in the original assem-
.

The unirradiated fuel rods will be shipped in containers identical
under B of E Permit No.1215 for shipment of unirradiated fuel r dwith the containers fabricated
Canoga Park, California, o s to Hallam, Nebraska from

stamping with a one half inch metal stamp in the following mannThe unirradiated fuel rod shipping containers shall be numbered by
end above the humidity indicator with the number H 1 thr Mark the containers on each

e r:

There shall be painted on the top of the containers in red enam l though H-40, there being 40 shipping con.
taine r s. -

has been stamped on the end plates. e e same number that
This number shall be noted on all records and shipping forms.,

inspection of packaging will be made by the supervisorI

{ operation.

Release for off-site shipment will be authorized by the Deactiof the crew performing the disassembly'

designated representative. vation Supervisor or his
CPPD shall be responsible for shipment of the fuel containers

.
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D. IIEALTil AND SAFETY

Normal existing flNPF and CPPD safety procedures will be employed in this activity. Radiologi- --

cal safetyand records will be in accordance with !!NPF Operations Manual, Volume la, Part 111.
Fuct inventury and accountability will be in accordance with normal llNPF procedures and the HNPT
Operations Manual, Volume 1, Part IV. Criticality control will be maintained in accordance with the
restrictions outlined in the following HNPF criticality studies:

N AA-S R-MEMO-597 5,

!!NPF Operations Manual, Volume I, Part IV,

N AA-SR-M EMO-62 79,

N AA-S R -M EM O-6479,

N AA-SR -M EM O-8151,

AI-MEMO-8810, Rev 1, and

N AA-SR -MEMO-9168

Handling, storage, and shipment of U - 10 Mo and UC rods shall be performed in such a manner
that mixing of U - 10 Mo and UC fuel rods will not occur. At no time shall U - 10 Mo and UC rods
both be present in the Fuel-Moderator Assembly Building, nor be shipped together. The depleted U
fuel rods will be packaged in the same manner as the U - 10 Mo and UC fuel rods. The depleted U
fuel rods may be shipped with a regular shipment of either U - 10 Mo or UC fuel rods. They will be
shipped with the first shipment of UC fuel containers. Each shipping container has a capacity of
16 UC fuel rods or 36 U - 10 Mo fuel rods. All containers will have an argon atmosphere.

The disassembly area will be roped off, no smoking will be permitted, and the appropriate radi-
ation signs will be posted. Dry-powder fire extinguishers will be located within easy reach of work
stations where acetone is utilized in wiping the fuel rods and components. There will also be avail-
able a supply of calcium carbonate to be used on sodium in the event a rod is ruptured.

Minimal quantities of acetone will be stored and used in the Moderator Assernbly Building andc,

will be contained in metal safety cans. Used acetone moistened pads shall be deposited in covered
metal containers and disposed of by appropriate means.

C. STANDARDS

The fuel rods shall be cleaned with acetone before being placed in the shipping container. The
fuel rods shall be handled with lint-free gloves at all times. Visual inspections shall be performed
as disassembly proceeds, to detect any damage present which affects the integrity of the cladding.
In the event of damage to the cladding of a fuel rod, the Deactivation Supervisor (CPPD) and the AEC
Site Representative shall be notified. The rod will be examined under the cognizance of these re-
sponsible persons and the following general disposal procedures shall be followed: Where the in-
tegrityof the cladding is not breached, the fuel rod shall be shipped in the regular manner and the
damage shall be noted on the records. Should the integrity of the cladding be breached, the fuel rod
shall be insertedinto an aluminum pipe that is enclosed on both ends with threaded caps and purged
with argon. The fuel rod enclosure shall be so constructed that no movement of the fuel rod inside
the pipe can occur. The number of the fuel rod shall be painted on the outside of the aluminum pipe
in red enamel. The encased fuel rod will be shipped in a regular shipping container with the normal
number of fuel rods. The styromethane packing groove will be enlarged to accept the encased fuel
rod. The condition of the fuel rod and its number shall be noted in the shipping data. 1

%. /

AI- A EC- 12709
Appendix l-20

|

|



Shipmsnt sh:ll be in complitnce with AEC Menutt Chtptar 0529 cnd Eurstu cf Explosives Per-mit No. 1215.
The fuel rod packaging shall be inspected for compliance with this permit.

/A
t

IV.
METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Unitradiated fuel rods sha!! be handled and shipped as listed below.

1) Remove unitradiated fuel assemblies from fuel storage in reactor building.Smear forcontamination and clean (if necessary).

2) Move complete fuel assembly to fuel transport fixture, encicae in plastic sleeve, and placeassembly in fixture.

3) Disconnect shield plug and hanger rod from fuel element. Support fuel element as
required.

4) Move the shield plug and hanger rod away from fixture and place in a storage cell
.

.

5) Repeat Steps (1) through (4) and place a second fuel element on the transport fixture
.

6) Transport the two fuel elements to the Fuel-Moderator Assembly Building.
7) Place the fuel element in a storage fixture.

8) Remove retaining pins and raise fuel cluster out of process tube.

NOTE .

Process tube is still contained within the plastic sleeve
and supported in the storage fixture. Smear survey fuel
element as it is raised, and clean if necessary.

9) Transfer the fuel element to a disassembly fixture.
,

10) Smear survey the internal surface of process tube and clean if necessary..

Remove the
plastic sleeve and transfer the process tube to the HNPF storage building.

11) Remove the fuel rod retaining clips.

12) Wipe each fuel rod with acetone on a lint-free cloth as it is removed from the fuel elem
disassembly fixture, and inspect for damage of cladding.

ent

13) Dry the fuel rod with a lint-free cloth and place it in the shipping containerDispose of
acetone soaked clothes in a metal container.

.

14) Repeat Steps (7) through (13) for the second element.

15) Place a cover on the container and leak check same in accordance with specifications
designated on Atomics International Drawing No. AX 20003.

16) Purge the shipping container with argon.

17) Ship in accordance with AEC and ICC regulation as specified in Part III-C of this activityspecification.

18) Return the fuel element transport fixture to the high bay.

19) Repeat these operations until all unirradiated fuel elements have been shipped.
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RETIREMENT OF PRIMARY-SODIUM SYSTEM
1. PURPOSE.

The purpose of this activity specification is to state the method to b
moval of residual sodium remaining in the primary sodium system and for die used for reaction or re-
sodium system hardware and components. sposal of primary

II. ACTIVITY PLAN

The primary sodium system includes the primary sodlum main heat tran f
tor vessel, and the primary sodium service system. s er system, the reac-

Sodium has been drained from the primary sodium system into primary fill t
filled primary fill tanks will be disposed of per Activity Specification Nanks. The sodium-
posal. "

Residual sodium remains in certain portions of the systemo.1. " Primary Sodium Dis-

ponents and hardware will be classified in categories and disposed of accordiPrimary sodium system com-
.

category classifications refer basically to the ultimate methods of dispongly. Component

are contained in Part II, C3, of the HNPF Retirement Plan and are summa isal of the component; these
r zed below.

Category A = Property authorized by CH for shipment off site except as sc
will be removed from its present location and shipped off site to AEC drap. Such property

esignated recipients.
Category B = Property which will be removed from its present location a das scrap. n shipped off site

,

Category C = Property which will remain in its present location at the HNPF,
Category D = Property which will be removed from its present locati
quately contained subsurface volumes. on and placed in ade-

,I p
* Category E = Property which will remain in its present location b t,

transferred to CPPD. whose ownership will beu

Category F = Property which must be removed to accompitsh the reti
which CH authorizes to be removed from its present location pendirement of the HNPF and
ultimate disposition. ng determination of its

and temporarily stored until its final status as Category ASuch property will be provided with suitable protection against damage
, B, or D material is decided.

The reactor vessel will be steam cleaned in place as described in Stivity specification. ections IV and V of this ac-
Other primary system components and hardware s411 be disposed of

Category A and F items will be removed from the system, residual sodi
as follows:

moved and/or reacted as necessary, and prior to ultimate disposal um present will be re-
, the item will be sealed containingan inert atmosphere if necessary.

sodium present removed or reacted as necessary. Category B items will be removed from the system and residual
duced by reaction and/or physical removal to the specified limits fResidual sodium in Category C items will be re-
alternatives are stated, the steps employed shall be the most economic lor its safe containment. Whe re
technically feasible. of those determined to bea
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III. ENGINEERING

A. ENGINEERING, SCHEDULING, AND REQUIREMENTS

Operations connected with this activity will be scheduled in coordination with other HNPF Retire-

ment activities. Work contemplated under this activity, however, is largely independent of other
activities.

The methods of reaction of residual primary sodium and retirement of the primary sodium sys-
tem were selected on the basis of system engineering analysis of the problems involved.

Major subcontractual work items, engineering studies, and equipment design and procurement to
be conducted in support of this activity are listed below.

1. Design, procurement, and installation of sodium pumping apparatus for removing the resid-
ual sodium heel remaining in the reactor vessel

2. Detailed design, equipment procurement, and system modifications to permit the in-place
steam cleaning of the reactor vessel

3. DetaUed design, equipment procurement, and system modifications to permit the in-place
reaction and/or removal of residual sodium in primary system components, other than the
reactor vessel, as necessary (e.g., primary main heat transfer system piping)

4. Subcontractual work in connection with design, equipment procural, and existing hardware
and structures modifications to permit the removal and/or reaction of residual sodium in
Category A B, and F items (It is recommended, on the basis of engineering feasibility and
economic considerations, that auxiliary sodium cleaning facilities be provided. The pump
wash cell will be used for sodium cleaning operations which can be economically and reli-
ably performed by remote controlled steam cleaning. Auxiliary facilities will be required
for the majority of sodium cleaning operations; e.g. , manual removal, swabbing, water
flush, heated oil bath, and manual steam cleaning)

5. Heavy equipment removal subcontracts for such removal as is deemed necessary
.

6. Miscellaneous engineering studies, design, and equipment procural in support of this
activity

B. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD Safety regulations. Radiological
safety will be in accordance with the HNPF Operations Manual Volume Ia, Part 111, and 10CFR20
regulations. Hardware lifting and moving will be conducted in accordance with the CPPD Safety

,
Manual.

|

| C. STANDARDS

Welding procedures, qualifications, and inspection for all components utilized for reaction fluid
containment during in-place steam cleaning operations shall conform to the ASME Boiler and Pres-
sure Vessel Code, Section VIII.

Care will be exercised to minimize damage to Category A and F components during removal,
handling, and cleaning operations. Category D and C components are scrap items and require no
special handling to preserve the equipmer.t.

Os
| J
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IV.
METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Sodium pumping apparatus shall be procured and utilized to pump the residual
the reactor vessel. sodium heet from

The depth of the residual sodium heel will be measured before and after pumpi
Primary sodium fill tanks will be removed, and the primary sodium service s

ng.

tiled in accord with Activity Specification No.1, " Primary Sodium Disposal "ystem will be mod-
.

Each component for which an approved CH purchase order has been received will b
in accord with its respective removal requirement. e disposed of

It should be noted that category designations as described in Section II of this activit
tion define the ultimate disposal of the item. y specifica-

A.
MAIN HEAT TRANSFER SYSTEM

1. The residual sodium heel in the reactor vessel will be pumped out to reduce th
residual sodium to a minimum. e quantity of
be approximately 1/4-in, or less,The average depth of the sadium heel after pumping shall

2. The reactor vessel will be isolated from the primary system and steaming li
hardware will be installed as described in Section V.

nes, and -

3. The primary balancing lege will be removed from the system and disposed ofitems. a Category C

4. The IHX units will be isolated and sealed by cutting and capping all prima
leading to the lHX units inside the IHX cells. ry sodium lines

that an inert atmosphere is maintained within the IHX. Cutting and capping will be acccmplished soi

and capped as per Activity Specification No. 6. Secondary sodium lines will be cut

as Category A items. Ultimate disposal of the IHX units will be

5. The primary main heat transfer system 14. and 16-in. piping will be modifi d t
in-place steaming reaction of residual sodium. e o permit

The modification consiste essentially of
providing steam inlet lines from the steam mixing tank to be utilized in reactor vessel

,

!

steaming), exhaust lines to the condenser (to be utilized in reactor vessel steaming)
of isolating the main loops from the Na service system by cutting and capping and i

,and

a bypass line to replace the flow path formerly provided by the IHX units nstalling
The primarypumps have already been removed from the system.

.

The primary pump cases will be
modified to permit in-place steam cleaning of the 14- and 16-in. main piping;

piping of les ser diameters (6, 4, 3, and 2-in. ) that is not utilized for steaming activities
Sodium.

will be removed from the primary pipe galleries and ultimately disposed of as Cateitems. gory B

6. The primary pumps, pump cases, and associated instrumentation and hardware
mately be disposed of as Category A items. will ulti-

7. After modifications are complete, the main primary piping (14- and 16 in )
cleaned in-place one loop at a time by utilizing essentially the same ;*ecedure as that to

will be steam-
.
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be employed in steaming the reactor vessel (Section V). The primary pump cases will
ultimately be removed f rom the system and the 14- and 16-in, piping will be scaled while
under a dry nitrogen atmosphere and disposed of as Category C (left in-place).

8. The reactor vessel will then be steamed as described in Section V.

B. PR1hiARY SODIUM SERVICE SYSTEM

!. Primary sodium service system hardware, components, and piping for which approved
CH purchase orders are not received will be classified as Category B items and will be
removed from the system with the following exceptions,

a) Pipe sections which extend through vault walls and which are difficult to remove will be
classified as Category C and left in place. Residual sodium present will be removed
and/or reacted in the most expeditious and economic manner.

b) Paping which contains relatively insignificant arnounts of sodium will be classified as
Category C items and left in place or stored nearby in accord with operational conve-
nience and economic considerations. For purposes of determining whether residual
sodium is present in "significant" quantities, the following procedure will be followed.

1) The piping will be cut into convenient lengths so that internal surfaces may be visually
inspected.

2) If sodium is not present in layers exceeding 1/8-in. thickness, the piping will be
classified as Category C. Sodium layers of 1/8-in, or less will react with moisture$

from the atmosphere within approximately 30 days. This procedure will be followed'

provided that the radioactivity of the residual sodium present does not present a
problem from the contamination control standpoint. If contamination control pre-

,

~

sents a problem, the piping wil1 be removed and disposed of as Category B material
(with residual sodium being removed and/or reacted as necessary).

2. Residual sodium in the below-grade Category B primary sodium system items will be
removed and/or reacted as necessary by utilizing the pump wash cell and/or auxiliary

,,

cleaning facilities. If residual sodium removal in a Category B item is technically or
economically unfeasible, the item will be suitably sealed and/or packaged and shipped off
site for disposal elsewhere.

V.* REACTION OF RESIDUAL SODIUM IN THE REACTOR VESSEL

Residual sodium in the Hallam Nuclear Power Facility reactor vessel will be reacted with a
nitrogen-steam mixture. Significant considerations are summarized below under two headings:
( A) System Modifications and Preliminary Tasks and, (B) Process Control and Instrumentation.

A. SYSTEM MODIFICATIONS AND PRELIMINARY TASKS

1. The residual sodium heel in the reactor vessel will be pumped out to reduce the quantity of
residual sodium in the reactor vessel to a minimum. The average depth of the sodium
heel after pumping shall be approximately 1/4-in, or less in depth.

2. The reactor vessel will be isolated from the main heat transfer system by cutting and

capping the following lines on the primary pipeway side of the gallery seals:

*This section was previously designated Appendix I of this specification.
G
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Qumtity Met 7rirl Typ3 Re ma rk s

[N 3 14 304 Na inlet

O 3 16 304 Na outlet
1 6 304 Moderator coolant inlet
3 3 304 One fill and drain and

two vents

3 18 Carbon steel Guard pipe
3 20 Carbon steel Guard pipe
1 10 Carbon steel Guard pipe
1 6 Carbon steel Guard pipe for fill and

drain

3. A steam-nitrogen mixing station to introduce the reaction fluid into the reactor vessel and
exhaust lines and a condensation tank to exhaust reaction products to the reactor building
stack will be designed and installed.

4. A central control and instrumentation panel will be designed and installed for monitoring
and control of the process.

B. PROCESS CONTROL AND INSTRUMENTATION

1. General Description of Process
-

a. The reactor vessel and associated piping will be preheated (250 to 300*F) by utilizing
existing procedures and equipment, and heated nitrogen flow,

b. Nitrogen-steam mixtures at 250 to 300'F will be introduced into the system for reaction
purposes. The initial steam / nitrogen ratio will be zero (i.e., pure heated nitrogen will
be introduced into the system). The steam-to-nitrogen ratio will be slowly increased and
the following parameters monitored.

1) Oxygen content

2) Hydrogen content

3) Pressure

4) Selected reactor vessel temperatures

5) Pressure

6) Vessel effluent temperature

7) Flow rates (both inlet and exit).

Instrumentation wi!! be provided so that mass flows in and out of the reactor vessel may
be estimated on the baats of recorded data,

c. Steam flow rates, steam-nitrogen percentages, and reaction times to be utilized will be
specified in the Detailed Procedures. These operational criteria will be based on experi-
mental studies of the process conducted by Atomics International.

2. Normal Operating Conditions

Tentative values for the normal conditions under which the steaming process will be operated
are listed below. These values are based on the studies of the process conducted by Atomics
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Inte rnational. The Detailed Procedures will contain more definitive data for the process as

necessary,

a) Reactor vessel pressure, I to 6 psig

b) Reactor vessel atmosphere temperature, 250 to 450'T

c! Reactor vessel structure temperature (bottom of vessel) 250 to 550*F

d) Oxygen content of reactor vessel, trace quantities or.ly

e) Nitrogen and steam mixture input to reactor vessel 250 to 300*F.

3. Tentative Maximum and Minimum Values

a) Maximum deliberate reactor vessel operating pressure to be utilized for steaming oper-
ations, 10 psig

b) Maximum reactor vessel pressure for flushing and venting operations (normal or emer-
gency), 15 psig

c) Maximum reactor vessel oxygen content, 1/2%
'

d) Maximum vessel structure temperature (TC's on bottom of reactor vessel), 650'F

e) Minimum temperature of reactor vessel structure, 240*F

f) Maximum reactor vessel atmosphere temperatute, 600'F

g) Minimum reactor vessel pressure, 1/2 poig.

The above maximums and minimums are to a greater or lesser extent arbitrary but are cur-
rently considered to be reasonable operational values on the basis of studies conducted to date. The
above parameters will be more precisely defined as necessary in the Detailed Procedures. It is
assumed that the operator will take corrective action when significant deviations from normal values
are observed before the above values are reached. Routine operation somewhat outside the above
limits is not necessarily hazardous and may be permitted provided there is an operational reason
for such procedures and appropriate approval is granted.

,

In no event, however, will steaming operations be continued if 2% or greater oxygen concentra-
tions are present, since such oxygen concentrations would very likely indicate a gross malfunction,

1

of the system. Pressures in excess of 25 psig are considered to be possibly damaging to the reac-I

tor bellows (rupture of the bellows does not present a hazard to personnel but would present other

| problems). Prolonged vessel atmosphere and structural temperatures in excess of 700*F are con-
sidered to represent an excessively fast rate of Na-steam reaction due to the use of an unreasonably
high steam flow rate and/or steam / nitrogen ratio for the amount of sodium present. Reactor tem-
perature should be maintained at 240*F or above to avoid any hazards due to possible steam conden-
sation within the reactor vessel. Reactor pressure should be maintained at greater than atmospheric
to preclude the possibility of air inteakage to the system.

4. Ala rms

| Tentative alarms and their setpoints are listed below. As discussed in Item 3 above, the set.
points are to a greater or lesser extent arbitrary, and final values and/or additional alarms will be
contained in the Detailed Procedures.

O
w/
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a. High oxygen centant in reactor vsess!,1/2%

, b. High reactor vessel pressure, 2 peig above desired operating pressure

c. High reactor vessel atmosphere temperature, 550*F
s d. High reactor vessel structural temperature, 650'F

,

e. Low reactor vessel structural temperature, 240*F

f. Low reactor vessel pressure, 1/2 peig

g. Automatic action high pressure alarm (4 peig above desired operating pressure)

h. High radiation effluent alarm.

A!! alarms shall give both visible and audible alarm signals at the central control and instru-
mentation panel.

5. Operator Action in Case of Alarm

Detailed operator actions, in case of alarm, will be contained in the Detailed Procedures. The
general nature of operator action in case of alarm is briefly summarised below.

On high vessel oxygen content alarm, the operator shall cut off steam flow and commence nitro-
gen flushing operations until the oxygen content returns to normal values.

On high reactor vessel pressure alarm, high reactor vessel atmosphere temperature alarm, and
high reactor vessel structural temperature alarm, the operator sha!! reduce steam and total flow a

rate as necessary to return conditions to normal. The automatic-action high-pressure alarm will
automatically shut off both the steam and nitrogen supplies to the reactor vessel.

On low reactor vessel temperature alarm, the operator shall energize the reactor vessel heaters(, q as necessary to return conditions to normal.

On low reactor vessel pressure alarm, the operator shall increase nitrogen flow rate as neces.
sary to return conditions to normal.

On high radiation effluent alarm, the operator shall begin to reduce steam and nitrogen flow rate
preparatory to shutting down steaming operations and an investigation will be immediately initiated
as to the cause of the alarm. Release of quantities of radioactive material sufficient to cause a high
radiation effluent alarm is considered to be an extremely unlikely occurrence, and instrument mal-
function and/or operations elsewhere in the plant are considered to be more likely causes. If investi-
gation indicates that the alarm is valid,' the steaming process shall be shut down.

| The occurrence of a valid high-oxygen alarm, high-radiation effluent alarm, or of a significant
sodium reaction pressure-transient requires that, after immediate operator action is taken, the
steaming operuton be shut down and that an investigation of the causes of such occurrences be con-
ducted. Steaming operations may be recommenced after the cause(s) of the observed phenomena
have been determined, damage (if any) has been assessed, adequate provision made for prevention of
future re-occurrence, and appropriate approval (to be specified in the Detailed Procedures) is
obtained.

6. Reaction Completion

The reaction steaming process shall be performed in a manner such that there is a high degree
of assurance, on the basis of studies conducted by Atomics International, that the reaction of residual

| 0
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sodium will be essentially complete. That is, reaction times utilized for specified steam pe rcentages
and flow rates shall be conservattve in regard to the actual reaction times experimentally recorded in
order to ensure reaction of the estimated thicknesses of residual sodtum present. These minimum
reaction times and other pertinent data will be specified in the Detailed Procedures. Afte r the mini-
mum reaction run times have been completed, the addittonal requirement that the hydrogen evolution
must be shown to be essentially negligible over a prolonged period (e.g., 6 hr) prior to the cessation
of steaming operations shall be made. Finally, sodium samples of various thicknesses shall be
placed in the reactor vessel prior to the steaming operations and removed after the above require-
ments are met; thus, a direct experimental check on the efficacy of the steaming operations will be
available.

After steaming operations have been completed, the steam supply will be cut off. the reactor
vessel heaters will be energized as necessary, and heated nitrogen will be passed through the vessel
to dry the NaOH which was formed during steaming. This will insure that the NaOH remaining in the
vessel will be in solid form when the reactor is cooled to ambient temperature. Fina!!y, the reactor
vessel will be sealed and contain a dry nitrogen atmosphere such that a small positive gage pressure
will be present under ambient conditions. The drying and sealing in of a nitrogen atmosphere reduces
dry corrosion rates to negligible proportions.

.

.

.

O,
'J
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SPECIFICATION 6.
REACTION OF RESIDUAL SECONDARY SODIUM AND

RETIREMENT OF SECONDARY SODIUM SYSTEM

I. PURPOSE
,

'

The purposes of this activity are to place the secondary sodium system in a condition so that
residual sodium is in such a form that exposure to the anticipated environment will not reasonably
result in a hazard to the HNPF ! solation Structure and to provide for ultimate disposal of secondary
sodium system hardware and components. Where alternative disposal methods are stated in this

specification, the steps employed sha!! be the most economical of those determined to be technically
feasible.

II. ACTIVITY PLAN

For purposes of this activity specification, the secondary sodium system is assumed to include
the secondary sodium main heat transfer system the secondary sodium service system, and the
sodium melt station including sodium Line 411 and Line 410 up to the removable spool piece,

t

All secondary sodium system components will be classified in categories and disposed of accord-
ingly. Component category classifications refer basically to the ultimate method of disposal of the
component. These category classifications are defined in Part U C-3 of the HNPF Retirement Plan
and are summarized below.

Category A = Property authorized by CH for shipment off-site except as scrap. Such property
will be removed from its present location and shipped off-site to AEC designated recipients. .

Category B = Property which will be removed from its present location and shipped off-site
; as scrap.

,

Category C = Property which will remain in its present location at the HNPF.

~ ] Category D = Property which will be removed from its present location and placed in ade-
quately contained subsurface volumes.

Category E = Property which will remain in its present locatica but whose ownership will be
transferred to CPPD.

Category F = Property which must be removed to accomplish the retirement of the HNPF.
and which CH authorizes to be removed from its present location pending determination of
its ultimate disposition. Such property will be provided with suitable protection against dam-
age and temporarily stored until its final status as Category A. B, or D material is decided.

Category A and F items will be removed from the system and residual sodium present will be
removed and/or reacted as necessary; the items will be sealed and will contain an inert atmosphere.
af necessary, prior to ultimate disposal. Category B items will be removed f rom the system, and
residual sodium present will be removed or reacted as necessary. Residual sodium in Category C
items will be reduced by reaction and/or physical removat to the specified limits established for its
safe containment.

III. CRITERIA

A. ENGINEERING. SCHEDULING, AND REQUIREMENTS

Operations connected with this activity will be scheduled in coordination with other HNPF Retire.
ment activities; however, reaction of residual secondary sodium and retirement of the secondary sys-
tem can be commenced immediately, since this activity is largely independent of othe r activities.
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Major subcontractual work items, engineering studies, and equipment design and procurement
to be conducted in support of this activity are listed below.

1. Detailed design, equipment procurement, and system modifications to permit the in-place
steam cleaning of secondary system components as necessary

2. Subcontractual work in connection with design, equipment procurement, and existing hard-
ware and structures modifications to permit the removal and/or reaction of residual
sodium in Category A, B, and F items (It is recommended, on the basis of engineering
feasibility and economic considerations, that auxiliary sodium cleaning facilities be pro-
vided. The pump wash cell will be used for sodium cleaning operations which can be eco-
nomically and reliably performed by remote controlled steam cleaning. Auxiliary facilities
will be required for the majority of sodium cleaning operations; e.g., manual removal,

swabbing, water flush, heated oil bath, and manual steam cleaning.)

3. Heavy equipment removat subcontracts for such removal as is deemed necessary

4. , Miscellaneous engineering studies, design, and equipment procurement in support of this
activity.

B. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD safety regulations. Sodium
safety, sodium pipe cutting, sodium component handling practices, and radiological safety will be in
accord with the HNPF Operations Manual, Volume I-a, Part III. Heavy equipment lifting and moving
will be conducted in accord with the CPPD Safety Manual.

'C. STANDARDS

Welding procedures, weldor qualifications, and inspection for seal-capping the cut piping of
Category A and F items shall be in conformance with the ASME Boiler and Pressure Vessel Code,
Section V111.

.

Special care will be exercised to minimize damage to all Category A and F items, and their
associated hardware and instrumentation during cutting, handling, cleaning, and disposal operations.
Category B, C, and D components are scrap items and require no special handling criteria.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Secondary sodium fill tanks will be removed, and the secondary sodium service system will be
modified in accord with Activity No. 2, Secondary Sodium Disposal.

Each component for which an approved CH purchase order has been received will be disposed of
in accord with respective removal requirement. Ultimate disposal of Secondary Sodium System
components shall be in accordance with (a) AEC Memo, RDT:D: A:174, March 20, 1967, Milton Shaw
to K. A. Dunbar, and (b) AEC Memo, RDT:PE:A060, April 10,1967 Milton Shaw to K. Dunbar. In
the absence of an approved CH purchase order, disposal of secondary system components will proceed
as Insted below. It should be noted that category designations as described in Section II of this activity
specification define the ultimate disposal of the item.

1. The IHX units will be isolated and sealed by cutting and capping all secondary sodium lines
leading to the IHX units inside the 1HX cells. Cutting and capping will be accomplished
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such thit an insrt ctmsspharo is m int:insd within th2 IHX. Secondtry sodium linse will
also be cut outside the IHX cells to free the secondary sodium main heat transfer loop

/D lines for disposal. Ultimate disposal of the IHX units will be as for Category A items.

2. The steam generators and associated hardware will be classified as Category A. Initially,
each steam generator unit will be isolated and sealed, by cutting and capping its sodium
inlet and outlet line. An inert gas atmosphere will be preserved during the cutting and
capping operations. Further disposal operations will be in accordance with the steam
generator removal requirements.

3. Below grade secondary sodium system hardware, components, and piping (with exception
of the IHX units) will be classified as Category B items and will be removed from the sys-
tem with the following exceptions.

a) Pipe sections which extend through vault walls and which are difficult to remove will be
classified as Category C and left in place. Residual sodium present will be removed
and/or reacted in the most expeditious and economic manner.

1b) Piping which contains relatively insignificant amounts of sodium will be classified as j

Category C items and left in place or stored near by in accordance with operational |
convenience and economic considerations. For purposes of determining whether reoid-
ual sodium is present in "significant" quantities, the following procedure will be
followed.

c
1) The piping will be cut into convenient lengths so that internal surfaces may be visually

inspected.

2) If sodium is not present in layers exceeding 1/8-in. thickness, the piping will be

{ classified as Category C. Sodium layers of 1/8-in, or less will react with moisture
from the atmosphere within 30 days.

4. Residual sodium in the below grade Category B secondary sodium system items will be
removed and/or reacted by utilizing the pump wash cell and/or auxiliary cleaning facilities,
with the following exceptions,

a) Secondary sodium drain tank

b) Secondary sodium cold trap.

The above items roay be cleaned on-site as per other Category B items or sealed and
shipped off-site for disposal. The most economic of the two alternatives will be followed.

5. The secondary sodium system centrifugal pumps will be removed and steam cleaned. The
secondary sodium system centsifugal pumps, pump cases, and associated hardware are
presently clas sified as Category A.

6. Other above grade secondary sodium hardware components and piping (with exception of
the steam generators, centrifugal sodium pumps, and cases previously discussed) will be
disposed of as Category B or C items depending upon which alternative is economically
advantageous,

s
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SPECIFICATION 7
DISPOSITION OF CONTAMINATED AND 1ARADIATED MATERIAd I

/
1. PURPOS F. . > /*

O The purpose of this activity is to provide for ultimate disposal of HNPF contaminated and iated material. radi.'

i

*
,

II. ACTIVITY PLAN , <

j |

Radiological contamination is present in certain plant systems and components as a result of
normal plant operations and the' Moderator Removal Program. In addition, there are a number of'
HNPF irradisted components currently stored on-site which must be disposed of. '' #

y

A. CONTAMINATED MATERIAL .i { '
*

w
r

.
: >' '

, < .
i< .

Systems and equipment of which certain portions may be radiologically contaminated and whichi
, s. > *

may require special decontamination effort are as follows, , ,

/.

1. Radioactive Liquid Waste System - ,<

2. Radioactive Vent System ';<

3. Maintenance Cell

4. Equipment Decontamination Room Components i
''

5. Fuel Handling Machine ,

<

6. Maintenance Cell Ventilation System
^

,

( . 7. Portions of Heating and Ventilation System
-

r -

\

8. Portions of Control Rod Drive Mechanisms

9. Surfaces of Vaults and Cells Which Are to be Sealed (Excluding Irradiated Component Dis-
,

posal Areas)

10. Miscellaneous Components.
e ,

Decontamination and disposal of the above systems and equipment will be accomplished as out-
, ;

lined in Section IV of this activity specification.

B. IPllADIATED MATERIAL
,

.

Irradiated material currently on-site which must be disposed of is identified in the followingthree lists. "
.

'

List 1
,

J
ControlElemer.ts (21 rod assemblies in la steel and 3 Zircalloy-2 fthimble s)

21Sources 4

2Dummy Fuel Elements
40 -

Sodium Level Elements
2

Sodium Temperature Elements .
3

Process Tubes
,

133 '

Shield Plug and Cut Hanger Rod
1 I

Shield Plug, Cut Hanger Rod, and Process Tube
6

Total
208
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List 2
.

Shield Plug. Cut Hanger Rod, and Process Tube 10

M-3 Snorkle 1

Filler Plug, Process Tube, and Spacer Now in Storage Cells SZ75,
5281, S289, and S290 4

Cut Dummy Elements 2

Lower Portion of TZ 6 and TZ 12 (Zircalloy Thimbles) 2

Zircalloy Thimbles 20

Filler Plug. Process Tube and Sleeve in S373 1

Total 40

List 3

Canistered Moderator Elements 3
-

Total 3

The above irradiated components (List 1, 2, and 3) will be permanently disposed of on-site in
adequately contained subsurface volumes of the HNPF Isolation Structure as follows. List 1 mate-
rial will be placed in the reactor vessel. The reactor vessel will be sealed as outlined in Activity 5,
Reactor Isolation and Retirement. A brief analysis of possible neutron hazards resulting from the
burial of the two HNPF Sb-Be neutron sources in the reactor vessel is given in Section VII of this
activity specification.

List 2 materials will be placed in stainless steel thimbles in Fuel Storage Pit No. 3, and the
.,

thimbles will be sealed as described in Section IV of this activity specification.

List 3 materials are currently in Moderator Element Storage Pits. The pits will be sealed as
described in Section IV of this activity specification.

.

III. CRITERIA

A. ENGINEERING SCHEDULING AND REQUIREMENTS

Operations coni.ected with this activity will be scheduled in coordination with other HNPF Re-
| tirement activities. Disposal of List 3 materials (irradiated moderator cans) could be commenced

immediately. Fuel bundles will be removed from process tubes under Activity No. 3, Disposal of
Irradiated Fuel; such removal must of course, be accomplished before the associated Lists 1 and 2

| process tubes can be disposed of. Decontamination operations depend on the retirement date for the
particular component or system; and hence, will be scheduled in accord with the retirement of aux-
iliary systems under Activity No. 9, Retirement of Auxiliary Systems.

. Major subcontractual work items, engineering studies, and equipment design and procurement
|

| to be conducted in support of this activity are as follows.
1

| 1. Detailed engineering studies and work in support of assessing the type, quantity, and
associated hazards of radioactive material to be permanently disposed of on-site

2. Miscellaneous engineering studies and subcontractual work in support of this activity.

O,
v

|
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D. HEALTH AND SAFETY

On-site work connected with this activity will be carried out under normal HNPF and CPPDsafety regulations.
Radiological safety will be in accord with the HNPF Operations Manual, Vol-

,

ume Ia. Part III.
Heavy equipment Itfting and moving will be conducted in accordance with the re-

quirements in the CPPD Safety Manual.

Radioactive contamination limits for components, hardware, and structures which are tb be
left in place outside the Isolation Structure or shipped off-site as scrap for unrestricted us
contained in Section V of this activity specification. e are

Criteria for disposal of radioactively contami-
nated items within the HNPF Isolation Structure are contained in Section VI.
C. STANDARDS

Welding procedures, weldor qualifications, and inspection for the sealing of irradiated c
nent storage areas shall be in conformance to the ASME Boiler and Pressure Vessel Code

ompo-

Section VIII. ,

No material will be disposed of within the Isolation Structure which could create, by combustion
or chemical reaction, a hazard to the containment integrity of the Isolation Structure

.

IV.
METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

A.
CONTAMINATED MATERIAL DISPOSAL

'

Items for which an approved CH purchase order is received will be removed, decontaminated
and shipped in accordance with their respective removal requirements. ,

If a CH purchase order is
not received, HNPF hardware, components, and structures will be disposed of as followsf .

1. The Radioactive Waste Facility, its associated hardware and components'

, and the tunnel,

connecting the Reactor Building and the Radioactive Waste Facility will be disposed of as
per Activity 11, Retirement of the Radioactive Waste Facility.l

2. The Reactor Building below grade structure, components, and hardware will remain in
place and be disposed of in the HNPF 1 solation Structure. The general procedure for dis-
posal of such radioactive material is as follows,

a) The type, quantity, and location of material to be disposed of will be recorded
,

b) The disposal of such material will be shown to be nonhazardous in accordance with thi

Part 11 criteria of the HNPF Retirement Plan and Section VI of this activity specification
e

; 3. Contaminated above grade HNPF property in the Reactor Building or elsewhere (othe
.

r than
( the R/A Waste Facility) will be surveyed to determine whether or not it is within the un-

restricted use disposal limits contained in Section V of this activity specification'

If an
item is not contaminated in excess of the unrestricted use disposa11tmits

.

, it will be dis-posed of as scrap for unrestricted use.
If contamination is present in excess of the unre-

stricted use disposal limits, the item will be disposed of by one of the following methods
,

a) Decontamination to unrestricted use disposal limits in the most expeditious manner
(provided that such decontamination may be performed using existing HNPF facilities)
and disposed of as scrap

O
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b) Buried within the HNPF isolation Structure in accordance with Section VI of this
activity specification

c) Shipped off-site for disposal elsewhere

4. Radioactive waste residue material produced by this activity will be (a) disposed of by
dilution and discharge, and/or by packaging and shipment off-site in accordance with exist-
ing procedures of the HNPF Operations Manual, Volume Ia, Part III, or (b) disposed of in
adequately contained subsurface volumes of the HNPF 1 solation Structure in accord with
Section VI criteria.

B. IRRADIATED MATERIAL DISPOSAL

1. List 1 irradiated components will be placed in the re actor vessel by utilizing HNPF Mod-
erator Removal Program and normal operating procedures.

2. The reactor vessel and cavity will be sealed as described in Activity No. 8, Reactor Isola-

tion and Retirement.

3. List 2 irradiated components will be placed in HNPF Storage Pit 3 thimbles by utilizing
HNPF Moderator Removal Program and normal operating procedures, and the thimbles

*
will be sealed. The sealing method to be employed is as follows: the shield plug will be
sealed to the thimble with an asphalt layer; next, the dust cover will be welded to storage
cell casing; and, the Fuel Storage Pit 3 and the entire high bay floor will then be covered
with an access barrier and weatherproof covering layer as described in Activity No.10,
Retirement of the Reactor Building.

4. List 3 components (3 moderator cans) are currently in three HNPF Moderator Can Storage
iCells. The cells will be sealed as follows: the shield plug will be seal-welded to the cell

liner, and the dust cover will be seal-welded to the top flange of the c' ell liner; and the
three Moderator Storage Cells and the entire High Bay floor will then be covered with an
access barrier and weatherproof covering layer as described in Activity No.10, Retire-

ment of the Reactor Building.
.

V.I RADIOACTIVE CONTAMINATION LIMITS TO PERMIT RELEASE OF
AN ITEM FOR UNRESTRICTED USE

HNPF hardware, structures, and scrap which is to be disposed of so as to permit unrestricted
use will be decontaminated to specified limits as outlined below. The specified contamination limits
shall be in accordance with proposed Appendix A 10CFR20, Proposed Amendments to Establis'h Limits
for Contamination on Premises. Equipment or Scrap ta be Released by Licensees.

For reference purposes Tables I and II of the above referenced document are attached.

.

*N AA-SR-MEMO-12270, "HNPF - Proposed Methods for Closing, Sealing, and Disposition of Struc-
* ture " Figure 14, p 43
f loc. cit. , Figure 15, p45
$This section was previously identified as Appendix 1 of this specification W
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O
RADIOACTIVE SURFACE CONTAMINATION LIMITS TO PERMIT

RELEASE OF AN ITEM FOR UNRESTRICTED USE

g Table I Table IIIsotope ,)
ICI ID' *I IC' 'I Removable (b. c)Tota! Removable M

U -Nat U -2 3 5, 10,000 dpp 1,000 dpm Average g 5,000 dpm 1,000 dpmU -2 38, Th-Nat, al100 cm a/100 cm2 a/100 cm a/100 cmTh-232, and asso-
ciated decay Maximum = 25,000 dpm
p roduct s a/100 cm2

Other isotopes which 1,000 dpq 100 dpm Average = 500 dpm 100 dpmdecay by alpha a/100 cm a/100 cm2 a/100 cm2 a/100 cm
sport eo e ission M **i 2 5 0 dpm

,7 30G c

B e ta -g amma 0.4 mrad /hr 1,000 dpm Average = 0.2 mrad /hr 1,000 dpmemitters (Isotopes at I cm(d) Sy/100 cm2 at I cm(d) Sy/100 cm

t r han a pha ,"[ta) " * *

emission or sponta- g

neous fission) *

Where surface contamination by both alpha and beta-gamma emitting isotopes exists,a.
the limits established for alpha- and beta-gamma emitting isotopes shall apply
independently.

'

b.(O The amount of removable radioactive material per 100 cm of surface area shall be

h determined by wiping that area with dry filter- or soft absorbent paper and with the
appilcation of moderator pressure; and assessing the amount of radioactive mate-
rial on the wipe with an appropriate instrument of known efficiency. In determining
removable contamination on objects of lesser surface area, the pertinent levels
shall be reduced proportionally, and the entire surface shall be wiped,
As used in this table, dpm (disintegrations per minute) means the rate of emissionc.
by radioactive material as determined by correcting the counts per minute observed
by an appropriate detector and count rate meter, for background, efficiency, and
geometric factors associated with the instrumentation.

d. Measured through not more than 7 mg/cm of total absorber.
Measurements of total contaminant shall not be averaged over more than 10 m .e.
For objects of lesser surface area, the average shall be derived for each such
object.

Note: Either Table I or Table II may be used; for example, if all beta-gamma read-
ings were less than 0.4 mrad /hr, material could be released under Table II providingthe average was less than 0.2 mrad /hr.

O
d AI- AEC- 12709

I- 39 Appendix

. . - . .- - .



*
VI. DISPOSAL OF RADIOACTIVE MATERIALS BY PLACEMENT IN

ADEQUATELY CONTAINED SUBSURFACE VOLUMES WITHIN
THE HNPF ISOLATION STRUCTURE

A. GENERAL CRITERIA

The term " disposal" as used herein refers to the permanent disposition of a radioactive item by
placement within an adequately contained subsurface volume of the HNPF 1 solation Structure. Gen-
eral Disposal Criteria are contained in Section II, Criteria of the HNPF Retirement Plan and are
summarized below.

The general criteria for adequacy of a subsurface volume for disposal of radioactive material at
the HNPF are as follows.

1. Containment afforded by an adequately contained subsurface volume must be such that no
failure in this containment which could occur by reasonable means would result in the
release of a quantity of contained material sufficient to create a hazard to personnel in the
immediate vicinity or to the general public over an indefinitely long period of time.

2. A disposal volume is considered adequate if it meets the general criteria in (1) above as
substantiated by an engineering study. An engineering study will take into account

a) The particular containment features of the volume,

b) The type and quantity and relative hazard of radioactive material to be contained within
the volume, and

c) The mechanism by which the containment could be violated and the contained material
released to the environment.

In addition to the above requirements, external radiation levels produced at the outer surfaces

of the HNPF Isolation Structure, by materials contained therein must be in accordance with 10CFR20
regulations for an unrestricted area.

B. HNPF RADIOACTIVE MATERIAL DISPOSAL PROCEDURE

-

General Procedure

HNPF radioactive material to be left within the HNPF 1 solation Structure will be treated as
follows.

1. The type, quantity, and general location of such radioactive material will be recorded.

2. The general hazard imposed by the disposal of such material must be assessed and shown
to be in accord with Part A. General Criteria of this section.

VII. DISPOSAL OF HNPF ANTIMONY-BERYLLIUM START-UP
| SOURCES IN THE HNPF REACTOR VESSEL

The start-up sources each originally contained approximately 436 gm of Sb O4 encapsulated in2
13 n/cm -sec, ofstainless steel. The calculated saturated activity, at the maximum flux of 2 x 10

each source would be about 1400 curies of antimony-124. Since, at the present time, the reactor

1
' *This section was previously identified as Appendix II of this specification.

O
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has been shut down for 26 months, the maximum activity of each r.ntimony source (60-dty hr.lf life)
would bs 0.139 curies. The neutron yield for antimony-bery!! Lum is 1.9 x 10 n/sec-curie; the rsfore,

2
_ each source would produce a flux of approximately 2 n/cm -sec at I ft from the source if the source

were placed in its beryllium sleeve at the present time. Neutrons are produced by a y-n reaction
with beryllium; the threshold energy of the reaction is 1.7 Mev. Although there is a significant quan-
tity of gamma activity in the reactor vessel, the y energies emitted are less than the, threshold energy
required for the y-n reaction with beryllium. The gamma radiation level (including activity due to
impurity activation in the source capsule) produced by the me.e active of the two sources is approxi.
mately 5 r/hr at 1 ft at the present time.

From the above data, it is concluded that permanent storage of the start-up sources in the reac-
tor will not result in a hazardous situation.

.

4

-
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SPECIFICATION 8.
REACTOR ISOLATION

,
1. PURPOSE

i

O The purpose of this activity is to permanently seal and isolate the reactor vessel and cavity.

IL ACTIVITY PLAN

The sealed reactor vessel will be utilized for permanent containment of certain HNPF irradiated
components.

These components include 141 moderator elements and 75 reflector filler elements
which are currently in the reactor. j

In addition, certain irradiated components which are currentlyon-site will be placed in the reactor vessel.
These irradiated components are enumerated in List 1.

List 1

Control Elements (21 rod assemblies in 18 steel and3 zircalloy-Z thimbles)
21

Sources
2

Dummy Fuel Elements
40

Sodium Level Instruments
2

Sodium Temperature Instruments
3

Shield Plug Hanger Rod, and Process Tube
133 ,:

Shield Plug and Cut Hanger Rod
1

Shield Plug, Cut Hanger Rod, and Process Tube
6

Total 208
f

Reactor isolation and retirement will be accomplished as follows.
Residual sodium will be

pumped out and/or reacted as described in Activity Specification No. 5, Reaction of Residual Prim-
ary Sodium and Retirement of Primary Sodium Systems. Piping penetrating the reactor cavity will
be cut, capped, and seal welded on the primary pipeway side of the gallery seals. Pupe hanger pen-etrations to the reactor cavity will be sealed.

After List 1 irradiated components have been placed
in the reactor, the Loading Face Shield (LFS) penetrations will be sealed by welding a carbon steel
plate to the top of the existing LFS.

IIL CRITERIA
A. ENGINEERING, SCHEDULING, AND REQUIREMENTS

Operations connected with this activity will be scheduled in coordination with other HNPF Re-
tirement activities.

Pipe hanger penetrations sealing and below-grade pipe capping activities are
not primarily related to other retirement work and could be commenced immediately if desired.
Final sealing of the LFS must necessarily be scheduled after residual sodium in the reactor vessel
has been reacted and the List I components have been placed in the reactor. Prior to LFS sealing,
therefore, the fuel bundles must be removed from all process tubes which are to be placed in the

;

reactor (removal of fuel bundles will be accomplished under Activity 3 Disposal of Irradiated Fuel)
and residual sodium in the reactor vessel must be removed and/or reacted (this will be accomplished

,

under Activity 5. Reaction of Residual Primary Sodium and Retirement of Primary Sodium System).
The method of reactor isolation as outlined in Section IV of this specification was chosen as a

result of an engineering analysis of the problems involved,
i

*NAA-SR-MEMO 12263, " Study of Methods for Permanent Sealing of HNPF Reactor and Cavity"
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Major subcontractual work items, engineering studies, and equipment design and procurement
to be conducted in support of this activity are as follows:

1. Subcontractual work in connection with design, fabrication, handling, and installation of
the LFS carbon steel cover plate,

2. Subcontractual work in connection with design, fabrication, handling, and installation of

pipe hanger seal structures, and

3. Subcontractual work in connection with pipe cutting, sea 1 welding, and other miscellaneous
work associated with this activity.

Detailed procedures shall include the following items: checkoff lists for all penetrations, the
welding sequence for the loading face shield cover plate to minimize distortion, and detailed re-
quirements for the pressure drop testing of the reactor vessel and reactor cavity.

B. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD safety regulations. Sodiurn
safety, sodium pipe cutting, sodium component handling practices, and radiological safety will be
in accordance with the requirements of the HNPF Operations Manual, Volume I-a, Part III. Heavy
equipment lifting and moving will be conducted in accordance with the CPPD Safety Manual.

C. STANDARDS

Welding procedures, weldor qualifications, and inspections for the plate covering the loading
face shield, for seal capping cut piping, and for all electrical or instrumentation penetrations shall
be in conformance to the ASME Boiler and Pressure Vessel Code, Sections VIII and IX. All weld

passes shall be dye-penetrant or magnetic-flux checked to Section VIII criteria.

The sealed reactor vessel shall be gas tight and shall be capable of sustaining all normal atmos-

pheric pressure swings without inducing stresses in any portion of its structure in excess of ASME
Boiler and Pressure Vessel Code, Section VIII allowables; in addition, it shall be capable of sus-

Heliumtaining the maximum pressure drop associated with the eye of a tornado without rupturing.
,,

|
leak checks will be made on seal welds. The sealed LFS shall be capable of supporting an AASHO

| H-20 wheel loading in addition to its own dead weight.

The structural capabilities of reactor cavity penetration seals provided under this activity
specification to withstand external and internal pressure shall be at least equivalent to that of the
presently existing reactor cavity structure.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. Residual sodium in the reactor vessel will be removed and/or reacted in accordance
with Activity Specification No. 5.

2. The following pipe lines will tie cut and capped on the primary pipeway side of the gallery
seals:

O,
a
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Qu*ntity Sizo (in. ) M.terial Type R marks
3 14 3 04 Na inlet

3 16 3 04 Na inletO ! 6 304 Moderstor coolant inlet
3 3 3 04 One filled and drain and two vents
3 18 Carbon steel Guard pipe

3 20 Carbon steel Guard pipe

1 10 Carbon steel Guard pipe

1 6 Carbon steel Guard pipe for fill and drain
1 2 Carbon steel Containment vessel drain
1 2 Carbon steel Cavity vent and drain

1 2 Carbon steel Cavity vent

3. The 17 pipe hanger penetrations into the reactor cavity will be sealed by permanently
supporting the pipe hanger rod and by replacing the bellows with a welded pipe cap.*

4. Electrical and instrumentation penetrations to the reactor vessel and cavity will be closed
by seal welding.

-

5. Plan List 1 irradiated components will be placed in the reactor utilizing existing HNPF
procedures. This will be accomplished under Activity 7 - Disposition of Contaminated
and Irradiated Material,

f 6. A 1/2-in. thick carbon steel plate will be placed on the top of the LFS and attached to the
LFS in accordance with Figure 2 of the Op. Cit. in Section 111 A. The plate and the cer-
robend seal structure will be coated with a bituminous sealing material applied at a tem-
perature below the melting point of the cerrobend.

7. The sealed reactor-vessel reactor-cavity complex will be pressure drop tested at 2 psig.
Allowable leak rates for the reactor vessel and cavity are 1/2 scfm and I scfm respec-
tively. The reactor vessel and cavity will be permanently sealed and will contain a dry
nitrogen atmosphere.

8. The below operating floor level area around the LFS and the reactor services pipe trenches
will be filled with concrete to the operating floor level of 1440 ft 6 in.

9. As a final step, the LFS and the entire High Bay floor will be covered with an access seal
and weatherproof covering layer. This access seal and weatherproof covering layer will
be specified in Activity 10 Securing of Isolation Structure.

*See p 5 of Op. Cit. in Section III A.

|
,

!
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SPECIFICATION 9.
RETIREMENT OF AUXILIARY SYSTEMS

I. PURPOSE

'q
The purpose of this activity specihcsti:m is to provMe for the deactivation of the HNPF auxiliaryb

systems and disposal of auxiliary systems hardware and components.

II. ACTIVITY PLAN

Auxiliary systems are considered to be all HNPF systema exclusive of the Sodium Heat Trans-
fer System and the Sodium Service Systems. )

A listing of the auxiliary systems follows.

1) Main Steam and Feedwater Systems and Emergency Feedwater System
2) Chemical Feed Systems l

,

'

3) Reactor Control and Protective Systems

4) Radioactive Liquid Waste System

5) Radioactive Vent System

6) Preheat System

7) Cooling Water System
'

8) He'.ium System

9) Nitrogen System

10) Auxiliary Steam Systems
D

11) LFS Nitrogen Cooling System

12) Emergency Power System (including Diesel Load Bank) -

13) Radiation Detection and Monitoring System
I
'

14) Heating and Ventilating Systems

15) Compressed Air Systems

16) Fire Detection and Protection System

17) Fire Fighting Apparatus

18) Electrical System

19) Liquid Nitrogen Tank and System

20) Building Communication and Alarm Systems

21) Miscellaneous Building Service Systems (e.g. , water, sewerage, drainage)

22) Fire Protection Water System External to Reactor Building

Auxiliary system hardware and components will be classified la categories and disposed of as
per the category definitions in Part II-C3 of the HNPF Retirement Plan. The Category definitions
are summarized below.

Category A = Property authorized by CH for shipment off-site except as scrap. Such property
will be removed from its present location and shipped off-site to AEC designated recipients.O

\ U
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Category B = Property which will be removed from its present location and shipped off-site
as scrap.

Category C = Property which will remain in its present location at the HNPF.
'

Category D = Property which will be removed from its present location and placed in ade-
quately contained subsurface volumes.

Category E = Property which will remain in its present location but whose ownership will be
transferred to CPPD.

Category F = Property which must be removed to accomplish the retirement of the HNPF,
and which CH authorizes to be removed from its present location pending determination of its
ultimate disposition. Such property will be provided with suitable protection against damage
and temporarily stored until its final status as Category A, B, or D material is decided.

Retirement of auxiliary systems will consist of disconnecting electrical power, draining of any
fluids present, radiological decontamination of hardware and components (where necessary), and
disposal of hardware and components.

III. CRITERIA

A. ENGINEERING, SCHEDULING AND REQUIREMENTS

Disposition of the auxiliary systems will follow a sequence compatible with the requirements of
the entire Retirement Program; auxiliary systems shall remain operable as necessary to ensure
safety in carrying out subsequent operations.

Portions of auxiliary systems and/or specific hardware and components may be deactivated and
,

disposed of whenever their'particular services are no longer required for Retirement Program oper-
ations, provided that such deactivation and/or disposal will not be inimical to radiological or indus-
trial safety.

The following general considerations apply in regard to deactivation sequences.
.

1) The main steam and feedwater systems, the emergency feedwater systems, the chemical
feed systems, and the reactor control and protective systems may be retired at any con-
venient time commencing immediately (portions of these systems have already been
retired).

2) The helium system will be modified for a nitrogen supply; hence, retirement of existing
helium system hardware will coincide with the final retirement of the nitrogen system.
After retirement of the nitrogen system, the Liquid Nitrogen System tank and associated
apparatus will be returned to the vendor. Retirement of the nitrogen system shall be in

,

accordance with the stipulations in Item 5 below.

3) The LFS nitrogen cooling system may be retired whenever it is no longer required (appro-
priate modifications to this system have already commenced).

4) The sodium components Preheat System may be retired after completion of sodium clean-
ing and removal operations in Activities 5 and 6.

5) Other systems listed in Section II of this specification shall remain operable until all oper-
ations involving radiological hazards and sodium cleaning and handling hazards are

O'
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ccmpistad.
For prr.ctical purpecos, thit etipultti:n rsquirsa th-t Activitias 1 thrcugh 8

and n2cessary dscontaminttien operations of ths R/A Vent and Liquid Systems under
Activity !! be completed. As previously stated, portions of auxiliary systems may beT
retired at any convenient earlier date, provided that it is clearly established that such re-

.

'

tirement will not be inimical to radiological and industrial safety.

6) Retirement of portions of systems contained in the Radioactive Waste (R/A) Facility is
described in Activity 11. Retirement of the R/A Waste Facility systems shall be scheduled
in accordance with the stipulations of item 5 above.

7) The retirement schedule for systems listed below shall conform to the stipulations of
item 5 above and; these systems shall remain in operation untilIsolation Structure pene-
tration closure and protective covering placement operations under Activity 10 necessitate
their retirement.

a) Electrical lighting and appliance plug connections (Note: The Emergency Power System
may be retired at an earlier date in accord with the safety stipulations of Item 5 above. ) P

b) Building Communication and Alarm System, including evacuation sirens
,

c) Portions of Heating and Ventilation (HkV) System as necessary to secure a reasonable
working environment for retirement operations (This also requires that appropriate
portions of subsidiary systems serving the HkV system; e.g., cooling water, auxiliary
steam and compressed air, remain operable. This requirement is strictly included for
" creature comfort" purposes and should not be construed in terms of any former criteria ''

in regard to radiological or industrial hazards.)

d) Fire Detection System, excluding any former automatic protective actions
_ e) Fire fighiing apparatus

'

,

f) The fire protection water system external to the Reactor Building
{

g) Miscellaneous Building Service Systems; e.g., water, sewerage, drainage

Systems enumerated in a) through g) above constitute the last auxiliary systems to be deactivated
and disposed of under the HNPF Retirement Program.

Subcontractual work items, engineering studies, and equipment design and procurement to be
conducted in support of this activity are listed below.

Miscellaneous minor studies and/or investigations will be conducted in support of this activity.
This activity is almost entirely concerned with shift operations and maintenance activities which have
been more or less routinely performed at the HNPF; hence, no special preliminary engineering
studies or design efforts are deemed necessary.

B. HEALTH AND SAFETY

On-site work connected with this activity will be carried out under normal HNPF and CPPD
safety regulations.

Radiological safety will be in accord with the HNPF Operations Manual, Vol-
i ume la, Part III.

Any necessary heavy equipment lifting and moving will be conducted in accordance
;

with the CPPD Safety Manual.
f

I

Radiological decontamination operations and radioactive material disposals shall be carried out
in accordance with Activity Specification No. 7 for Reactor Building systems and Activity No.11 for|
Radioactive Waste Facility Systems.
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C. ST AN DARDS

No special nonradiological standards are deemed necessary~ for this activity. Work connected
with this activity shall be conducted in accordance with good engineering practice and existing
procedures.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Retirement of auxiliary systems consists of disconnecting electrical power supplies; draining of
any fluids present; radiological decontamination of hardware and components, where required; and
final disposition of hardware and components.

Disconnecting of electrical power supplies and draining of fluids present are routine operations
at the HNPF and will be performed in accordance with existing operational procedures (HNPF Oper-
ations Manual, Volumes I through IV).

Retirement of auxiliary systems shall follow a sequence compatible with health, safety, and the
requirements of the Retirement Program. Scheduled retirement dates for individual auxiliary sys-
tems, or portions thereof, shall be in accordance with the criteria and sequences given in Part III-A
of this specification.

Radiological decontamination and radioactive material disposal operations shall be conducted in
accordance with Part III-B of this specification.

All HNPF property for which approved CH purchase orders are received will be designated as
Category A and will be disposed of in accordance with its respective removal requirements. In the
absence of CH approved purchase orders, auxiliary systems hardware and components shall be dis-
posed of as follows,

a) Disposal of Radioactive Waste Facility hardware and components shall be in accordance
with Activity Specification No. 11.

b) A relatively small amount of HNPF property is located north of Column Line 13 (e.g. ,
eme rgency turbine and pump, HNPF boiler chemical feed tanks, closed loop cooling water.,

head tank, electrical equipment, and switchgear). In addition, certain auxiliary system
lines (e.g. , compressed air, main and auxiliary steam, HNPF boiler feedwater, and cool-
ing water) connect the nuclear and conventional plants. The disposition of these items will
to a greater or lesser extent affect CPPD operation of their conventional plant. The dis-
position of HNPF property residing north of Column Line 13 (if CH approved purchase
orders are not received for such property) and the modification (north of Column Line 13)
of lines crossing the Column Line 13 interface shall be considered the subject for separate
negotiations between the Commission and CPPD, and are therefore not included in this
Activity Specification. In this regard, it should be noted that a significant number of the
above items have already been disposed of via such separate negotiation.

c) Auxiliary systems equipment and hardware sou'h of Column Line 13 which are currentlyt

located in volumes of the proposed Isolation Structure will be classified as Category C and
will remain in place in their present location.

d) Auxiliary systems equipment and hardware south of Column Line 13 which are currently
located outside the proposed Isolation Structure (i. e., above operating floor 1cvels) shall

m
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be con:idarsd as part of ths Recctor Building structure. These will bs dispossd cf in
cccordutce with the results of the engineering feasibility and economic advantage studies
pertaining to the Reactor Building structures to be conducted under Activity 10. Specifi-,

I
cally, such hardware will be classified as Category C and remain in place if removal of
the building structure to which it is attached is not economically advantageous to the Com-
mission and/or such removal is not necessary to render the premises radiation safe. If
building structure removal is found to be economically advantageous to the Commission,
or necessary for rendering the site radiation safe, such attached auxiliary systems hard-
ware and components shall be classified as Category B (scrap) and will be disposed of
during structures demolition and/or modification.

,

,

t

'

,

,

b
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DI"LLir 1L A 81U.x IU.

SECURING OF ISOLATION STRUCTURE

I. PURPOSE
im

The purpose of the Activity Specification is to provide f or final closure and sealing of all penetra-
V tions to the HNPF 1 solation Structure, and criteria for the weather and access proof covering to be

placed over exposed surfaces of the Isolation Structure.

II. ACTIVITY Pl AN

The HNPF Isolation Structure is defined as the closed concrete structure formed by the IHX cells
structure and the Reactor Building vault structures after all accesses and penetrations have been
closed and the exposed surfaces weatherproofed. The HNPF ! solation Structure includes all below
grade cells in the Reactor Building.

HNPF hardwa're structures and components (other than structures which form part of the Isota-
tion Structure) will be classified in categories and disposed of accordingly. Category classifications
are contained in Part II, C-3 of the HNPF Retirement Plan and are summarized below.

Category A = Property authorized by CH for shipment off-site except as scrap. Such property
will be removed from its present location and shipped off-site to AEC designated recipients.

Category B = Property which will be removed from its present location and shipped off-site
as scrap. -

Category C = Property which will remain in its present location at the HNPF.

Category D = Property which will be removed from its present location and placed in adequately
( contained subsurface volumes.

Category E = Property which will remain in its present location but whose ownership will be
transferred to CPPD.

Category F = Property which must be removed to accomplish the retirement of the HNPF, and
which CH authorizes to be removed from its present location pending determination of its ulti-
mate disposition. Such property will be provided with suitable protection against damage and
temporarily stored until its final status as Category A, B, or D material is decided.

Work items outlined in Activity Specifications 1 through 9 which are pertinent to a particular
subsurface volume of the Isolation Structure shall be performed, and any Category D items to be dis-
posed of shall be placed in the volume prior to the final sealing of the volume. All hardware, com-
ponents, and structures which would interfere with the selected method of sealing of the Isolation
Structure shall be removed and disposed of. Penetrations to the Isolation Structure will be sealed,
and a protective covering against access and the elements shall be placed over all exposed operating
floor surfaces of the HNPF Isolation Structure.

III. CRITERIA

A. ENGINEERING, SCHEDUIING, AND REQUIREMENTS

Prtor to the sealing of penetrations to a given volume within the HNPF Isolation Structure, the
following shall be accomplished.

h
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1) Work items of Activities I through 9 pertinent to that volume shall be completed.

2) Any Category D items to be disposed of in that volume shall be placed therein.

3) Any necessary radiological decontamination of components on surfaces in that volume
shall be performed in accord with Activity Specification No. 7 criteria.

4) The final radiological status of the volume shall be recorded.

After the above have been accomplished, penetrations to the Isolation Structure will be scaled;
an access and weatherproof protective covering will be placed over exposed horizontal surfaces of the
Reactor Building floor structure and the IHX cells structure, and the covering will be suitably inte-
grated to these structures to meet the access and weatherproof requirements specified in Part C of
this section. Details concerning the proposed nature of the weather and access proof protective

*
covering, and the proposed nature of sealing penetrations, have been presented elsewhere. General
criteria for the protective covering and penetration seals are listed in Part C of this specification.
Further detailed design of the protective covering and penetrations seals will be carried out as out-
lined in subsequent paragraphs of this section of this specification. Prior to the placement of the
protective covering, . determination shall be made as to what portion of the existing Reactor Building
structure must be demolished, if any, in order to render the premises radiation safe in the most
feasible and economic fashion. For this determination, the following ground rules shall apply.

1) The protective covering and penetration closures selected must meet the radiological and
engineering criteria of Parts B and C of this section.

2) Existing above grade Reactor Building structures shall be removed only if such removal
is economically advantageous to the Atomic Energy Commission and/or necessary for
rendering the premises radiation safe. '

3) The removal of the building shall be deemed economic' ally advantageous if any of the follow-
ing three evaluations are found to result in a net financial gain to the Commission:

a) The cost for removing the structure vs any gain from resulting scrap sales,
i-
i b) The difference in cost of the penetration seals and protective covering required to meet

the criteria of Parts B and C which would be incurred if the structure remains in place
rather than being removed, and

|
c) Any other economic advantages and/or monetary reimbursements which the Commission

may accrue if the Reactor Building structures are removed and/or modified in some
specified manner.

!

l 4) For purposes of determination of the value of the Reactor Building and its associated con-
tents as scrap to a prospective demolition or modification subcontractor, the following
definition of the Reactor Building structure shall apply.

The Reactor Building structure is considered to consist of all above grade structures and hard-
ware south of Column Line 13 with exception of the following: the HNPF Isolation Structure itself as

| defined in Section II of this specification, any items on AEC excess property lists for which CH
approved purchase orders are received, and any other property whose disposal has been specified
in Activity Specifications 1 through 9.

|

EU-SR-MEMO-12263, " Study of Methods for Permanent Scaling of Reactor and Cavity," and
NAA-SR-MEMO-12270, "HNPF-Proposed Methods for Closing, Scaling, and Disposition of s

i Structures" g
|
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Maj r cubcontrcctual work itsms, enginsering studiss, squipmsnt dacign, end procursmsnt to
be conducted in support of this activity are:

O
! 1) Economic and engineering feasibility determinations in regard to the advantages or dis-

advantages of Reactor Building structures removal and/or restoration as outlined above,
including the collection of bids from subcontractors on the cost for' desired demolition
and/or modification activities,

2) Detailed design of Isolation Structure penetration closures,

3) Detailed design of the HNPF Isolation Structure protective covering, and

4) Heavy equipment moving, modification and/or demolition subcontracts as necessary in
accord with the, results of the economic and engineering determinations in Item (1) above.

B. HEALTH AND SAFETY
I

Operations connected with this activity will be carried out under normal HNPF and CPPD safety
regulations. Radiological safety will be in accordance with the HNPF Operations Manual Volume I-a,
Part III and 10CFR20 regulations. Necessary hardware lifting and moving will be conducted in ac-
cordance with the CPPD Safety Manual.

Radiological decontamination and radioactivity disposal operations shall be in accordance with
Activity Specification No. 7.

The weatherproof protective covering of the HNPF Isolation Structure shall have a design life -

objective of preventing access to the contained disposal volumes for a period of time necessary to
reasonably assure that in the event of failure of the Isolation Structure at some time beyond its
design life no radiological hazard will result which will be inimical to the health and safety of the

('b
public.

O
C. STANDARDS

Sealing of the reactor vessel and cavity shall be in accordance with Activity Specification No. 8.

The integrity of containment provided by penetration seals shall be at least equivalent to that
provided by the adjacent Isolation Structure.

The Isolation Structure shall be capable of carrying all structural loads which can be imposed
by reasonable means.

The weatherproof protective covering of the Isolation Structure shall have a design life objective
of 100 years. Closure of the penetrations and accesses shall be designed to prevent personnel ac-
cess except as might be gained through extensive use of equipment such as jack hammers, pneumatic
dri!!s, cutting torches, and explosives. Adequate drainage of exposed surfaces of the Isolation
Structure shall be provided.

IV. htETHOD OF ACCOhtPLISHhtENT AND SEQUENCE OF EVENTS

| 1) Prior to the scaling of penetrations to a given volume within the HNPF Isolation Structure
the following shall be accomplished,

a) Work items of Activities i through 9 pertinent to that volume shall be completed,

b) Any Category D items to be disposed of in that volume shall be placed therein.
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c) Appropriate radiological surveys will be conducted, and any necessary radiological
decontamination of components or surfaces in that volume shall be performed in ac-
cordance with Activity Specification No. 7 criteria.

d) The final radiological status of the volume shall be recorded.

2) Penetrations to the Isolation Structure will be sealed in accordance with the criteria in
Part III-C of this specification.

3) Reactor Building structures removal and/or modification necessary to permit installation
of the access and weatherproof protective covering will be initiated and the protective
covering will be installed and integrated to the designated concrete structures to produce
the completed Isolation Structure which will meet the criteria of Parts III-B and III-C of
this specification.

4) Further removal and/or modification of Reactor Building structures will be performed in

accord with the results of engineering feasibility and economic studies performed as out-
lined in Part III-A of this specification. In order for such removal and/or modifications
to be authorized, the above studies must show that the proposed operations are an engineer-
ing necessity to render the HNPF site radiation safe and/or such operations will be eco-
nomically advantageous to the Atomic Energy Commission.

x
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SPECIFICATION 11
RETIREMENT OF THE RADIOACTIVE. WASTE FACILITY

I. PURPOSE
/'

The purpose of this activity is to provide for the decontamination and disposition of components>
'

and materials associated with the HNPF Radioactive Waste Facility.
.

II. ACTIVITY PLAN

A tunnel containing radioactive vent- and liquid-system piping extends below grade from the
Reactor Building to the Radioactive Waste Facility Building vaults. The Radioactive Waste Facility
contains portions of the Radioactive Vent- and Liquid-Systems hardware, piping, and components
both above grade in the building, and below grade in the vaults. Decontamination operations will be
carried out as described in Section IV of this activity specification to achieve the limits specified in
Section V. Disposal operations within the HNPF Isolation Structure will be carried out in accordance
with the criteria in Section VI of Activity Specification No. 7. Radioactive Waste Facility compo-
nents and materials will be classified in categories and disposed of in accordance with the HNPF
Retirement Plan category classification system which is summarized below.

Category A = Property authorized by CH for shipment off-site except as scrap. Such prop-
erty will be removed from its present location and shipped off-site to AEC designated
recipients.

O

Category B = Property which will be removed from its present location and shipped off-site
as scrap.

Category C = Property which will remain in its present location at the HNPF.
m Category D = Property which will be removed from its present location and placed in ade-

;

quately contained subsurface volumes.

Category E = Property which will remain in its present location but whose ownership will be 6

transferred to CPPD.

Category F = Property which must be removed to accomplish the retirement of the HNPF,,

t

and which CH authorizes to be removed from its present location pending determination of its
ultimate disposition. Such property will be provided with suitable protection against damage
and temporarily stored until its final status as Category A, B, or D material is decided.

f III. CRITERIA

A. ENGINEERING, SCHEDULING, AND REQUIREMENTS

Operations connected with this activity will be scheduled in coordination with HNPF Retirement
activities.

The Radioactive Liquid Waste and Vent Systems will be retired under Activity No. 9, Retire-
ment of Auxiliary Systems, in accordance with the updated HNPF Retirement schedule. Gene rally
speaking, other major decontamination operations and radioactive materials disposition must be
completed prior to the decontamination and dismantling of components of the Radioactive Liquid

| Waste and Vent Systems contained within the Radioactive Waste Facility.

DJ
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The most economic alternative, where technically feasible alternatives exist, will be used for
disposal of a given item. i

B. HEALTH AND SAFETY

Operations connected with this activity will be carried out under normal HNPF and CPPD safety
regulations. Heavy equipment lifting and moving will be conducted in accordance with the CPPD
Safety Manual. Radiological safety will be in accordance with the HNPF Operations Manual. Vol-
ume Ia, Part Ill. Those major components, for which it is uneconomical to meet the limits of Sec-

tion V, will be evaluated by AI on a case basis to determine their ultimate disposition, with AEC
app roval. Radioactive contamination lirnits for components which are to be left in place or shipped
off-site as scrap for unrestricted use are contained in Section V of this activity specification. Cri-
teria for disposal of radioactively contaminated items within the HNPF Isolation Structure are con-
tained in Section VI of Activity Specification Number 7.

C. STANDARDS

Operations connected with this activity will be conducted in accordance with good engineering
practice. No special nonradiological standards are deemed necessary.

IV. METHOD ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Items for which approved CH purchase orders are received (Category A items) will be disposed
of in accordance with their respective removal requirements. Remaining items will be disposed of
as follows.

1) Piping in the pipe tunnel connecting the Reactor Building with the Rad,ioactive Waste
Facility will be: ,/

a) Externally and internally decontaminated to the unrestricted use disposal limits (Appen-
dix I) and disposed of as Category C items, or

b) Disposed of as Category D items inthe HNPF Isolation Structure in accord with the-

criteria of Section VI of Activity Specification No. 7 if in-place decontamination is
economically unfeasible.

,

|
2) Pipe tunnel surfaces will be decontaminated to the unrestricted use disposal limits, see

Section V. The pipe tunnel will be disposed of as a Category C item.

3) The tunnel penetration to the Reactor Building (HNPF Isolation Structure) will be sealed
and weatherproofed 5 accord with Activity Specification No. 10 Securing of the Isolation
Structure.

4) Above grade Radioactive Waste Facility hardware and components will be:

a) Decontaminated to the unrestricted use disposal limits, Section V, and disposed of as
Category B items, or

b) Disposed of as Category D items in the HNPF Isolatica Structure in accord with the
criteria of Section VI of Activity Specification No. 7 if decontamination is economically
unfeasible.

O
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5) Bslow gre.dm Rt.diocctive Watta Fr.cility hardwirs r,nd componsuts will bs:

a) Decontaminated to the unrestricted use disposal limits, Section V, and disposed of as,

b) e osed ia Category D items in the HNPF Isolation Structure in accord with Sec-
tion VI criteria if decontamination is economically unfeasible, or

c) Decon sminated to the unrestricted use disposal limits, Section V, and disposed of as
Category B items if such disposal is economically advantageous to the AEC.

6) Above grade Radi:a.ctive Waste Facility Structures will be decontaminated to the unre-
stricted use disposal limits. Section V, with the additional restriction that radiation levels
at exposed surfaces shall in accordance with 10CFR20 requirements for an unrestricted
are and will be:

a) Disposed of as Category C items, or
i

b) Disposed of as Category B items if such disposal is economically advantageous to the
AEC.

7) Radioactive waste residue material produced by this activity will be (a) disposed of by
dilution and discharge and/or packaged and shipped off-site in accord with existing pro-
cedures of the HNPF Operations Manual, Volume Ia, Part III, or (b) disposed of in ade-
quately contained subsurface volumes of the HNPF Isolation Structure in accord with the
criteria of Section VI of Activity Specification No. 7. .-

V. RADIOACTIVE CONTAMINATION LIMITS TO PERMIT RELEASE
OF AN ITEM FOR UNRESTRICTED USE

'

HNPF hardware, structures, and scrap which is to be disposed of so as to permit unrestricted
use will be decontaminated to specified limits as outlined below. The specified contamination limits
shall be in accordance with proposed Appendix A, ICCFR20, Proposed Amendments to Establish
Limits for Contamination on Premises, Equipment or Scrap to be Released by Licensees.

For reference purposes, Tables I and II of the above referenced document are attached.
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G~

RADIOACTIVE SURFACE CONTAMINATION LIMITS TO PERMIT
RELEASE OF AN ITEM FOR UNRESTRICTED USE

Table 1 Table II
(a)

Total *I Removable (b, c) Total "* *I Removable (b, c)I I

| U -Nat, U -2 3 5, 10,000 dpm 1,000 dpm Average = 5,000 dpm 1,000 dpm
U -2 3 8. Th-Nat, a/100c.m2 a/100 cm2 a/100 cm2 a/100 cm
Th-232, and asso- Maximu = 25,000 dpmciated decay a/100 cmproducts
Other isotopes which 1,000 dpm 100 dpm Average - 500 dpm 100 dpm
decay by alpha a/100 cm2 a/100 cm2 a/100 cm2 a/100 cm

**i "m - 2,5 00 dpm
s ontaneo s insion f g00 cmg

B eta-g amma 0.4 mrad /hr 1,000 dpm Average =) 0.2 mrad /hr 1,000 dpm
emitters (Isotopes at I cm(d) Sy/100 cm2 at I cm(d Sy/100 cm

* u" # ' "#* #
t r than a pha g g e,"([)

emission or sponta-
neous fission)

a. Where surface contamination by both alpha and beta-gamma emitting isotopes exists,
the limits established for alpha- and beta-gamma emitting isotopes shall apply
independently.

2 of surface area shall beb. The amount of removable radioactive material per 100 cm
determined by wiping that area with dry filter- or soft absorbent paper and with the
application of moderator pressure; and assessing the amount of radioactive mate-
rial on the wipe with an appropriate instrument of known efficiency. In determining
removable contamination on objects of lesser surface area, the pertinent levels-

shall be reduced proportionally, and the entire surface shall be wiped.
c. As used in this table, dpm (disintegrations per minute) means the rate of emission

by radioactive material as determined by correcting the counts per minute observed
by an appropriate detector and count rate meter, for background, efficiency, and
geometric factors associated with the instrumentation.

d. Measured through not more than 7 mg/cm2 of total absorber.
Measurements of total contaminant shall not be averaged over more than 10 m2e.
For objects of lesser surface area, the average shall be derived for each such
object.
Note: Either Table I or Table 11 may be used; for example, if all beta-gamma read-
ings were less than 0.4 mrad /hr, material could be released under Table 11 providing
the average was less than 0.2 mrad /hr.

.
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SPECIFICATION 12
FINAL CLOSEOUT OF THE FACILITY

1. PURPOSE

O The purpose of this activity is to provide for the disposition of HNPF structures and components
located outside the Reactor Building and Radioactive Waste Facility, to provide for the disposal of
loose debris still present on the HNPF site as a result of Retirement activities, and to conduct a,

final radiation survey of the site prior to termination of the Retirement Program.

IL ACTIVITY PLAN

In addition to the Radioactive Waste Facility, there are four HNPF structures which reside
outside the Reactor Building:

1) Fuel and Moderator Assembly Building,

2) Storage Building south of Fuel and Moderator Assembly Building,

3) Steam Dump Facility, and

4) Calibration Building.

The above structures and their contents will be classified and disposed of in accordance with
the HNPF Retirement Plan category classification system which is reproduced below.

.

Category A = Property for which approved AEC-CH purchase orders are received. Such
property will be removed from its present location and shipped off-site to AEC designated
recipients.

( Category B = Property which will be removed from its present location and shipped off-site
as scrap.

Category C = Property which will remain in its present location at the HNPF.

Category D = Property which will be removed from its present location and placed in sub-
surface volumes of the HNPF Isolation Structure.

Category E = Property which will remain in its present location but whose ownership will be
transferred to CPPD.

I

Category F = Property which must be removed to accomplish the retirement of the HNPF,
and which CH authorizes to be removed from its present location pending determination of
its ultimate disposition. Such property will be provided with suitable protection against
damage and temporarily stored until its final status as Category A, B, or D material is
decided.

The structures of items I through 4 will be disposed of as Category B, C, or E items. Prior
to final disposal, a radiological survey of the structures will be conducted and decontamination will
be conducted and decontamination will be performed, as necessary, to achieve the following.

1) If a structure is classified as Category B, radiation levels shall be in accord with the
unrestricted scrap disposal limits of Section V of Activity Specification No. 7.

2) If a structure is classified as Category C or E, the radiation levels shall be in accord
with 10CFR20 requirements for an unrestricted area.

O
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After the structures have been decontaminated, as necessary, to meet the above criteria, the
method of disposal of the structures will no longer be of concern in regard to rendering the HNPF
premises safe from a radiation standpoint; hence, in general, economic considerations will govern.
Structures will be classified as Category C unless economic analyses show that disposal as Cate-
gory B or E would be economical'y advantageous to the Atomic Energy Commission. For purposes
of determination of economic advantage to the Commission, the structures may be considered indi-
vidually or as part of any general scrap disposal contracts for Category B items or property trans-
fers to CPPD as Category E items which may be conducted under Activity Specifications No. 9 and
10 or other Retirement activities.

Any loose debris still left on site as a result of HNPF Retirement activities will be disposed of.

A final radiological survey of the site will be conducted.

III. CRITERIA

A. ENGINEERING, SCHEDULING AND REQUIREMENTS

Operations connected with this activity will be scheduled in coordination with other FNPF
Retirement activities.

Steam Dump Facility retirement can be commenced immediately if desired.

The Fuel and Moderator Assembly Building can be retired as soon as sodium component clean-
ing (carried out under Activities 5 and 6) has been completed. The Calibration Building and the
Storage Building may be disposed of at any convenient time during the Retirement Program. Final
debris removal must necessarily be conducted after completion of Activities 1 through 11.

Major subcontractual work items, engineering studies, and equipment design and procurement
to be conducted in support of this activity are:

1) Economic studies as necessary to establish the economic advantages to the Commission
for the various possibilities of disposal of structures, and

-

2) Subcontractual work in connection with miscellaneous debris disposal.

B. HEALTH AND SAFETY

This activity will be carried out under normal HNPF and CPPD safety regulations. Any neces-
ary heavy equipment lifting and moving will be conducted in accordance with the CPPD Safety Man-
ual. Radiological safety associated with any required decontamination operations will be conducted
in accord with the HNPF Operations Manual, Volume I-a, Part III. Based on present estimates, it
is considered that decontamination operations, if required, will be quite minor in nature.

C. STANDARDS

Any necessary demolition and disposal operations will be conducted in accordance with accepted
good engineering practice. No special standards are deemed necessary.

'
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IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

-,'
1) The structures listed below will be radiologically surveyed and decontaminated, as neces-

ary, in accord with the procedure outlined in Part 11 of this specification.

a) Fuel and Moderator Assembly Building

b) Storage Building south of Fuel and Moderator Assembly Building

c) Steam Dump Facility

d) Calibration Building '

2) The above structures will be disposed of as Category B, C, or E items in accordance
with the result of economic studies conducted as per Part 11 of this specification. i

3) All loose debris still present on site as a result of HNPF Retir4 ment activities will be
disposed of.

4) A final radiation survey of the HNPF site will be conducted to verify that all exposed
above grade surfaces of remaining structures and of the site in general with 10CFR20
requirements for an unrestricted area.

..
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PROCEDURE 1.

CUTTING AND CAPPING REACTOR CONTAINMENT DRAIN LINE AND
. INSTALLATION OF REACTOR SODIUM HEEL DRAIN LINE

I. PURPOSE

This procedure establishes a step-by-step sequence for cutting and capping the reactor contain-
; ment drain line and installation of a temporary drain line extending through the loading face shield.
| This permits removing most of the sodium heel (-2 in.)from the bottom of the reactor to the contain-
' ment drain tank.

IL TASK DESCRIPTION

| The activities to be accomplished by this procedure are as follows. Deenergize, tag, and-re-
move electrical supplies to line Heaters 413-1, 413-2, and 413-3; remove insulation, reflective
material, and heaters in area where cut is to be made; reduce core containment cavity pressure to
atmospheric; cut and remove - 3 ft section of pipe from Line 413; seal the reactor side of the line
by welding a 2-3/8 in, diameter x 1/4 in. carbon steel plate over the line opening; reestablish reg-
ulated inert atmosphere in reactor containment cavity; install a 2-3/8 in. daimeter x 1/4 in, carbon
steel plate with a 90* elbow (fabricated as per attached drawing) on containment drain tank side of
Line 413. Install the modified reactor plug in the load.ing face shield and insert the reactor portion '

of the drain line. Complete the assembly of the drain line, and leak check same. Install heater
cable and thermocoupir sperature control. Insulate line, and establish control barrier around

f(
it.

IIL CRITERIA

A. REQUIREMENTS AND PREREQUISITES
l
'

1. Coordinate activities with CPPD shift supetrisor.

2. The following tools and equipment will be required.

a. Hand tools - wrenches, pliers, screwdrivers, hammer, wirecutters, spatulas, scrapers,
and sodium augers

b. Bandsaw - portable (3 in, throat)

c. Portable grinder

d. Hand operated pipe cutter (2 in, throat) an? spr.re cutting wheels

e. Chain falls,1/2-tca capacity - 2 each,

f. 1/4 in. x 2-3/8 in, diameter carbon steel capping plates - 2 each (One of these plates
,. shall be equipped with a capped 90* elbow per attached sketches)

g. Bread pans, steel - 4 each

h. Ohm meters - 2 each

I

O
j () AI- AEC- 12709

11 - 3 Appendix
|

_.



. _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ - __ - _

1. Portable drop cord lights, with safety guards - 2 each

j. Plastic caps for 2 in pipe

k. Cloth tape, sealed fiber, smooth finish. 2 in wide - 2 rolls

| 1. Calcium carbonate (dry) - ! bag.

m. Welding machine

n. Sheet polyethylene for apron under cutting locations to contain steel and sodium saw
chips

o. Seamless steel tubing 160 ft - 1 in. O.D. x 0.120 in, wall thickness for drain line

p. Electrical heater cable - 89 ft

q. Transformer for heaters - 1 each |
| |
| r. Th6rmostats for heaters - 3 each

s. Insulation .Tohn Manville - 1-1/2 in x 1 in, thick thermobestos |

3. Personnel assi;ned to the task shall study and sign the procedures.

4. Remove access block east of reactor; (CPPD personnel).

. 5. Close V-486 sodium inlot to containment drain tank.
l

6. Deenergize and tag out of service in accordance with normal HNPF tagging procedures
line Heaters 413-1, 413-2, and 413-3. (CPPD personnel)

B. HEALTH AND SAFETY

1. Special Work Permits are required for all penetrations, cutting, handling, cleaning, and u

|
welding of sodium piping and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the work-
ing areas of sodium pipe cutting, handling or cleaning, welding, a id for handling or disposal
of sodium scrap.,

I
i 3. The buddy system is required for all work within below grade vaults and for all sodium hand-

ling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver them
to the storage location designated by Health and Safety,

i

NOTE: No sodium scrap or sodium contaminated component may be left open
~

or unattended except as specifically authorized by Health and Safety

5. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
; during cutting, cleaning, and welding of sodium piping and druing handling of sodium scrap.
|

6. Disposal of sodium scrap and sodium contaminated equipment and materials shall be per-
formed only as directed by Health and Safety.

7. Oxygen concentrations of working area atmospheres within enclosed volumes and below grade
vaults shall be suitably monitored whenever inert gas releases may occur which could affect
these enclosed working areas. No entry into atmospheres with less than 18% O will be per-

2
mitted except as specifically authorized by Health and Safety.

O
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C. STANDARDS

Work performed in connection with this activity shall be carried out in accordance with normal
[S HNPF Health and Safety regulations and the specific requirements of this procedure.

Inspection of all pipe cap and connection weldments shall include dye penetrant testing of each
root pass and final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. Obtain Special Work Permit

2. Enter main pipe gallery and remove - 3 ft of pipe insulation from Line 413 - 9 ft down-
steam of the elbow from the reactor on Line 413.

3. Check line Heater 413 2 for voltage, and disconnect heater lead wires at the junction box.

4. Bend line Heaters 4 3 2 out of the way to permit cutting and removing - 3 ft of pipe from
Line 413.

5. Shut off the helium supply to the reactor containment cavity by closing V-8109 - reactor
cavity helium supply inlet block; (Ref. Drawing D-070504, Sheet 2 of 2. Helium System).

6. Reduce reactor containment cavity pressure to atmospheric by closing valve V-10140,
reactor cavity R/A vent FCV inlet; and V-10141 reactor cavity R/A vent FCV outlet; and by

,

opening V-10142, reactor cavity R/A vent FCV bypass; (Ref. Drawing D-070507, Sheet 2
of 2).

7. Shut V-10142 - reactor cavity R/A vent FCV bypass when containment cavity pressure is
reduced to atmosphere.

8. Tag the above valves (V-486, V-8109, V-10140, V-10141, and V-10142) out of service in
) accordance with normal HNPF tagging procedures; (CPPD personnel).
,

9. Remove - 3 ft of Line 413 and temporarily seal the cut ends of the pipes.

10. Weld a carbon steel capping plate over the open end of the reactor side of Line 413, and dye
check weld.

II. Remove out of service tags mentioned in step No. 8 with normal HNPF back in service pro-
cedures, (CPPD personnel),

12. Reestablish the regulated inert atmosphere in the reactor containment cavity by opening
V-8109 (reactor cavity helium supply pressure inlet), V-10140 (reactor cavity - R/A vent,

FCV inlet), and V-10141 (reactor cavity - R/A vent FCV outlet); (Ref. Drawing D-070504,
Sheet 2 of 2, Helium System).

13. Weld a carbon steel capping p', ate (equipped with capped 1 in. 90* elbow) on the reactor con-
tainment drain tank side of Line 413, and dye check weld.

NOTE: This elbow connection will remain sealed until the 1 in, drain line
has been fabricated and is ready for installation (Step 17).
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14. Field route the sodium drain line (t,y using 1 in. O.D. seamless carbon steel tubing with
0.!ZO-in. wall) from Line 413, containment tank inlet, to the reactor loading face shield.
Route the line about 4-in. above the high bay floor to provide clearance for heaters and in-
sulation by use of angle iron support braces to maintain this elevation. Establish necessary
barriers to prevent damage to drain pipe.

15. Fabricate a metal catch tray the full length of the horizontal run of the drain pipe. Dry cal-
cium carbonate shall be added, as needed, to the catch tray.

16. Place a sodium drip pan containing dry calcium carbonate beneath the vertical run of the
drain line which connects to Line No. 413.

17. Remove cap from 1-in. elbow on Line 413.

18. Weld the 1-in. reactor heel sodium drain line to the elbow on 413. Use dye penetrant to
check the weld. Cap this portion of the drain line and perform a vacuum decay test.

19. Install the modified shield plug with the gas seal cap installed into the reactor loading face
sheild by using the Fuel Handling Machine; (CPPD personnel).

20. Fabricate by use of 1-in. O.D. seamless tubing, the portion of the drain line to be inserted
into the reactor. Use an empty storage cell to permit assembly of the full length (43-ft 8-in),
Dye penetrant check each weld. Install a temporary plug in the upper end of this line to seal
in the reactor atmosphere until assembly of the line is to be completed.

21. Transfer the assembled reactor portion of the drain line from the storage cell to the reactor
by using the high bay crane. Remove the gas acal cap and immediately insert the reactor
drain line. Lower the drain line; allow - 20 min for the line to warm before entering the
sodium pool, until it rests on the bottom of the vessel. Four inches of drain line will be
extending above the loading face shield.

22. Remove the temporary plug which was installed in Step 20, tape seal this connection until
weldment is complete. Complete the assembly of the reactor drain line by welding the por-
tion which was inserted into the reactor to the portion of line connected to Line 413. Dye

*

penetrant check this weld.

23. When the drain line is completely assembled, increase the reactor pressure as per SOP-
6005 to 5 psig. Leak check the drain line from the loading face shield to line No. 413 by
using the soap bubble leak checking method. The drain line may also be leak checked by
opening V-486 and establishing vacuum for a vacuum decay test.

24. If leaks are not indicated, reduce the reactor pressure to normal operating pressure and
install drain line heater cables. Attach thermocouples for thermostat controls. Insulate
the drain line from the loading face to Line 413 with I-1/2-in. x 1-in thich block insulation.

25. Complete the preheat circuitry and release the tagging order.

All draining of reactor heel sodium operations will be done by CPPD personnel.

26. All tools, waste, etc. , will be stored in a proper place and the area where work was done
will be left in an orderly conditien in accordance with HNPF policies.

G-
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PROCEDURE 2.

REMOVAL OF NsK FILLED INSTRUMENTATION

s I. PURPOSE

This procedure establishes a step-by-step sequence for removing the NaK-filled pressure trans-
mitting instrumentation from the HNPF sodium systems.

II. DESCRIPTION

The activities to be accomplished by this procedure are as follows. Deenergize and tag out the
electrical power supplies to the line heaters in the general area of the pressure sensing element;
remove the thermal insulation from around the housing; reduce the inert gas pressure on the particu-
lar sodium system in question to 1/4-in. w.g. pressure (use oil in the manometer with specific
gravity of 1. 0), and remove the assembly as a unit. In the primary sodium system, it will be neces-
sary to cut the capillary transmitting tubes because they are encased in concrete.

III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES

1. This activity will be coordinated with other plant activities during the HNPF retirement
program.

-

2. All operations of plant equipment and deenergizing of electrical circuitry required in the
performance of this procedure shall be performed only by CPPD personnel.

(- 3. Notification shall be made to the CPPD shift supervisor prior to initiating this work and also
immediately prior to making any penetration into piping or components which may affect or
require special oporation of any associated plant system or components.s.

4. Personnel assigned to this task will not be reassigned to other tasks and replaced with other
personnel; in other words, once a man gains experience he will continue with this assignment
until it is completed. This doesn't mean that he will not be given other work when this task
is not in progress.

5. Tools and equipment t ' quired for the work detailed in this procedure are as follows.

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, scrapers, etc

b. Porter-Cable band saw - spare blades

c. Welding machine - equipped for inert gas welding

d. Oil manometer, specific gravity of 1.0, equipped with a connecting hose

( Portable drop cord lights with safety guards - 2 eache.

| f. Capping plates - 2-in. diameter by 1/4-in. - 42 each - 21 SS - 2 ft mild steel

g. Ladders and scaff olding - as necessary

h. Dry ice - procure as needed

i. Plastic caps for 2-in. pipes, or cloth tape

AI- A EC- 12709

11 7 Appendix

!

|
|

L



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

j. Bread pans or buckets

k. Dry calcium carbonate

1. Hand pipe cutter - sized for 2-in. pipe

m. Side cutters - for crimping NaK lines

6. The following prerequisite items shall be completed and signed off prior to initiating perform-
ance of the work detailed in Section IV, " Method of Performance and Sequence of Events,"
of this procedure,

a. Personnel assigned to the task shall study and sign this procedure.

b. Potential h*azards relating to the work to be performed shall be discussed with the personnel |

involved before the operation is initiated.

c. Electrical power to the sodium lines where the sensing elements are located shall be j

tagged "out of service" in accordance with normal HNPF tagging procedures. |
|

d. Confirm that the particular heat transfer system where the sensing elements are being i

removed is at ambient temperature.

B. HEALTH AND SAFETY

1. Special work permits are required for al! penetrations, cutting, handling, and welding of
sodium pipir.g and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the working
areas of sodium pipe cutting, handling, cleaning, welding, and for handling or disposal of
sodium scrap.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonatekand deliver them
to the storage location designated by Health and Safety.

NOTE: No sodium scrap or sodium contaminated
.

component may be left open or unattended
except as specifically authorized by Health
and Safety.

5. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
during cutting, cleaning, welding of sodium piping, and handling of sodium scrap.

6. Disposal of sodium contaminated equipment and materials will be performed only as directed
by Health and Safety.

7. The portable oxygen analyzer (with an audible alarm set at 19% oxygen) shall monitor con-
tinuously the work area atmosphere when work is being done in vaults or pipe galleries.

C. STANDARDS

Work performed in connection with this activity will be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part 111 of the HNPF

ex
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Oper:tions Mtnu11. end tha specific rcquir:m:nto cf thin proc dure. In:pecticn cf cepping pl:ta
weldments will consist of dye penetrant testing of the final pass.

3
IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the pro-
cedure.

2. Confirm that the particular sodium line where a pressure sensing element is to be removed
is at ambient temperature.

3. Confirm that the electrical supplies to the sodium line where the sensing element is located
have either been removed or tagged "out of service."

4. Remove the thermal insulation from the pressure sensing element housing and the related
sodium line as necessary to permit access for cutting.

5. Connect a manometer to the sodium pump case cover plate or other desirable location for
the particular loop in questton.

6. Reduce the inert gas pressure on the sodium loop to 1/4-in, w.g. pressure. Loop inert
gas pressure shall be controlled by CPPD operating personnel.

|

CAUTION y

The pressure transmitting instruments are filled with
NaK (sodium-potassium compound) that burns when ex.
posed to air. NaK remains in a liquid state until it is
cooled to - 10*F. The bellows which is located inside
the element housing is made of stainless steel with a

(O wall thickness of - 0.003-in. The NaK is contained by .

the bellows; therefore, these instruments must be
handled with care. Personnel will be suited as per
CPPD Health and Safety instructions.

7. Confirm that the inert gas pressure on the loop in question is correct (1/4-in. w.g. pressure).

8. Saw or cut the sensing element pipe nozzle near the weld that attaches the assembly to the
sodium line. This is 2-in, diameter pipe and can be cut rather quickly.

NOTE: Do not permit the sensing element to fall.

9. Install temporary seals over the pipe stubs by using plastic caps secured with tape.

10. Disconnect the transmitter capillary tube from its support rail that leads to an instrument
panel.

11. Disconnect the electrical' connection from the terminal strip at the readout panel. This is
the signal cable from the electronic transmitter to the terminal strip.

12. Remove the mounting bolts from the transmitting pot in the instrument panel and remove the
assembly from the area.

13. Remove the seal (plastic cap) from the 2-in, diameter pipe stub on the sodium line and scrape
out the residual sodium from interior surfaces. The gas pressure on the loop must be con-
trolled.
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14. Weld a 2-in, diameter x 1/4-in. mild steel capping plate on the line stub. Use dry ice if it
is deemed necessary.

'

15. Dye penetrant inspect the capping plate weld.

16. Install a 2-in diameter x 1/4-in. SS capping plate on the 2-in. diameter pipe spool that
remains on the sensing element. This must be done carefully and welded slowly to prevent
overheating the pressure sensing bellows.

NOTE: Nine of the 21 NaK-filled pressure sensing
instruments are located in pipe vaults, and the
pressure transmitting capillary tubes lead
through conduits in the reactor high bay noor
that are illied with concrete.

17. The nine pressure instruments with the pressure transmitting tubes sealed in the concrete
noor will be removed as described above with the following exceptions.

a. The 0.090-in. stainless steel tube will be crimped in four places to seal it.

b. Cut the tube such that two crimps are on each side of the cut,

c. The transmitting capillary tube shall be cut in the vault near its enterance into the con-
crete and at the high bay noor seal box.

d. Assuming that ten feet of capillary tube is left in the vault noor and that the ID of the
tube is 0.020-in. , it will contain - 0.6 gm of NaK.

.

-

O
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PROCEDURE 3.

ISOLATION OF THE PRIMARY SODIUM FILL TANKS

1. PURPOSE

This procedure establishes a step-by-step sequence for isolating the five primary sodium fill
tanks from their related systems as a part of the retirement of the Primary Sodium Service System
and to permit the removal of the fill tanks for off-site shipment.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows: Disconnect and remove the
electrical service to the primary sodium fill tanks and the associated sodium piping; disconnect and
remove the temperature indicating instrumentation from the tanks and the associated sodium piping;
disconnect and remove the sodium level. instrumentation from the tanks; cut and remove the sodium
piping and vent lines connecting to the fill tanks; install capping plates on the fill tank nozzles (the
capping plates on the sodium inlet nozzles will be equipped with purge valves to permit pressurizing
the tanks with inert gas).

III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES '

1. This activity will be coordinated with other plant activities during the HNPF retirement
p rog ram.

2. All operations of plant equipment and deenergizing of electrical circuitry required in the
performance of this procedure shall be performed only by or under the supervision of
CPPD personnel.

3. Notification shall be made to the CPPD shift supervisor prior to initiating this work and
also immediately prior to making any penetrations into piping or components which may
affect or require special ope ration of any associated plant system or components.

4. Personnel assigned to specific noninterruptable tasks (such as pipe cutting, closure weld-
ing, and sodium removal and handling) shall not be given additional assignments until their
particular phase of that task is completed.

An inert atmosphere shall be maintained on the Primary Fill Tanks during the isolation
process.

5. Tools and equipment required for the work detailed in this procedure are as follows:

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drtvers spatulas, sodium augers, and scrapers

b. Bandsaw, Porter-Cable (3-in. throat)

c. Electrically driven portable grinder

d. Hand operated pipe cutter (4-in. throat) and spare cutting wheels

e. Welding machine - equipped for inert gas welding

AI- AE C -12709
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f. Dye Penetrant Weldment inspection Kit

g. 1/4-in. 304 SS capping plate, 3 -in, 10 each. Five 3-in. caps shall be equipped with
1/4-in. bar stock valves

h 1/4-in. 304 SS capping plates, 2-irr. , five each

i. Bread pans, steel, four each

J. Ohm meters, 2 each (in good operating condition)

k. Portable drop cord lights, with safety guards, four each

1. Roll of 1/2-in. manila rope

m. Expandable rubber stoppers for 2- and 3-in. pipe

n. Plastic pipe caps for 2- and 3-in. pipe

o. Cloth tape, sealed fiber, smooth finish, 2-in wide, 2 rolls

p. Supply of dry calcium carbonate

q. Dry ice (if required); procure as needed

r. Portable oxygen analyzer equipped with audible alarm

s. Cylinder of argon gas equipped with regulating valves and hoses

6. All sodium valves must be properly positioned (open or closed as required for performance
of the procedure) before removal of instrumentation and electric power to heaters. No
attempt should be made to operate sodium valvus at temperatt res below 300*F. The
heaters will remain energized on the fill tank vent valves (V-419 V-422, V-425, V-435,

and V-438) until the respective tank inlet and outlet lines have been capped; after which
,

the vent valve will be closed, tagged, and the heaters secured.

7. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of
Events," of this procedure.

,

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
equipment and system isolation to be performed. NOTE: Drawing shall be marked by

| physical inspection of the system.

b. Personnel assigned to the task shall study and sign the procedure.

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated.

d. The primary sodium service system shall be isolated from the primary main heat trans-
fer system by closing the following block valves.

V-108 - Balancing Leg, Primary Na Loop No. 1, drain

V-109 - Balancing Leg Primary Na Loop No. 1, drain

V-208 - Balancing Leg, Primary Na Loop No. 2, drain

V-209 - Balancing Leg, Primary Na Loop No. 2, drain

V-308 - Balancing Leg, Primary Na Loop No. 3, drain

es
J
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V-309 - Balancing Lsg Primtry Na Lo:p Ns. 3, dra.in

V-439 - Primary Na fill tanks and reactor vent tie block

V-453 - Primary Sodium Loop No. I fill and drain block valve

V-454 - Primary Sodium Loop No. 2 fill and drain block valve

V-455 - Primary Sodium Loop No. 3 fill and drain block valve

V-456 - Drain from primary block valve No. 1

V-457 - Drain from primary block valve No. 2

V-458 - Drain from primary block valve No. 3

V-459 - Reactor drain block valve

V-460 - Primary Na Loop No. I reactor inlet fill and drain

V-461 - Primary Na Loop No. 2 reactor inlet fill and drain

V-462 - Primary Na Loop No. 3 reactor inlet fill and drain

V-463 - Primary Na Loop No. I throttle valve drain

V-464 - Primary Na Loop No. 2 throttle valve drain

V-465 - Primary Na Loop No. 3 throttle valve drain

e. Confirm that the following primary sodium service system valves are in the closed '

position.

V-416 - Sodium Melt Station outlet header valve

V-417 - No.1 Primary Fill Tank inlet block valve,

V-418 - No.1 Primary Fill Tank drain anel tie valve

V-420 - No. 2 Primary Fill Tank inlet block valve

V-421 - No. 2 Primary Fill Tank drain and tie valve
i

| V-423 - No. 3 Primary Fill Tank inlet block valve

| V-424 - No. 3 Primary Fill Tank drain and tie valve
1

V-430 - Primary Fill Tank drain header block valve

i V-433 - No. 4 Primary Fill Tank inlet block valve

V-434 - No. 4 Primary Fill Tank drain and tie valve

| V-436 - No. 5 Primary Fill Tan inlet block valve
1

( V-437 - No. 5 Primary Fill Tank drain and tie valve

V-440 - Primary Fill Tank drain and inlet headers tie valve

j V-480 - Primary Cold Traps outlet header valve

| V-482 - Primary Sodium Service drain tank outlet valve

V-483 - Primary Sodium Service drain tank inlet valve,

|
'

f. Electrical power to the primary sodium service system piping and component heatersl

( with the exception of the fill tank vent valve heaters shall be deenergized and tagged
"out of service" in accordance with normal HNPF tagging procedures.O
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g. Electrical power to the primary sodium fill tanks level instrumentation shall be deener-
gized and tagged "out of service" in accordance with normal HNPF tagging procedures.

h. Check to confirm that the entire primary sodium service system, except for the fill
tank vent valves, is at ambient temperature prior to initiating the cutting of any of the
sodium piping.

B. HEALTH AND SAFETY

1. Special work permits are required for all penetrations, cutting, handling, cleaning, and
welding of sodium piping, and for handling or disposal of sodium scrap. The special work
permit shall specify the use of the portable audible alarm equipped oxygen analyzer for
continuous monitoring of the work area atmosphere.

2. Sodium protective clothing shall be worn at all times by all personnel while within the
working areas of sodium pipe cutting, handling, or cleaning, welding, and for handling or
disposal of sodium scrap.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver
them to the storage location designated by Health and Safety.

NOTE: No sodium scrap or sodium contaminated com-
ponent may be left open or, unattended except as specif-
ically authorized by Health and Safety.

5. Calcium carbonate and sodium fire fighting equtpment must be kept standing by at all
times during cutting, cleaning, and welding, of sodium piping and handling of sodium
scrap. '

,

6. Disposal of sodium contaminated equipment and materials will be performed only as
directed by Health and Safety.

C. STANDARDS
,

Work performed in connection with this activity will be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part III of the HNPF
Operations Manual (Volume I-a), the CPPD Safety Manual, and specific requirements of this pro-
c e'du r e . Inspection of the fill tank nozzle weldments will include dye penetrant testing of each root
pass and final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the
procedure.

2. Deenergize, tag out, and disconnect the fill tank heater electrical supplies at the breakers
and terminal boards, and then remove the leads from the fill tank heater connection.

3. Remove conduits and junction boxes associated with the fill tank heaters as required for
clearance.

%
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4. Decnergize, tag out, and disconnect the elsctrical supply to hactsre en tha codium piping
associated with the primary sodium fill tanks at the breakers and terminal boards, and

3 then remove the leads from the heaters on sodium lines connecting to the fill tanks.

NOTE: The extent of the pipe heater circuitry removal
will be determined by physical inspection of the system.

5. Remove the conduits and junction boxes associated with these sodium piping heaters.

6. Disconnect and remove the temperature indicating instrumentation from the primary
sodium fill tanks. These items shall include the thermocouple lead wires, conduits, and
junction boxes as is necessary to permit subsequent removal of the tanks.

7. Remove thermal insulation fror. < ilum lines No. !!I,125, and 170 where they connect
to primary fill tank No. 1.

8. Remove the line heater reflector oveu tnat covers the itnes heaters from the uninsulated
sections of sodium lines No. 111,125, and 170.

9. Remove the line heater attaching devices from line heaters in the above described
loc ations.

10. Remove or bend the line heaters away from the pipes to permit access for cutting in the
above mentioned locales.

11. Remove thermal insulation from sodium lines No. Ill,125, and 170 upstream from the
.

fill tank. The locations for removing the insulation will be determined by visual inspec-
tion of the pipes with the objective of moving the tanks being the determining factor.

12. Remove the line heater reflector oven from the sodium lines at the locations specified by
Step 14.

13. Remove the line heater attaching devices and remove or bend the heaters away from the
pipes to provide working access.

14. Prepare the corresponding lines connecting to primary sodium fill tanks No's. 2, 3, 4,
and 5 for cutting by repeating Steps 7 through 13 for each tank.

15. Close valve V-889 (Reactor - Primary Fill Tanks Helium Supply Tie) and reduce the set
point on PIC-805 to maintain a pressure of 2 in. of water in the primary fill tanks.

16. Open the primary sodium fill tank purge and vent valves.

Valve No. De s c ription

V -4 2 9 N o. 1 Primary Fill Tank purge and
vent valve

V -422 No. 2 Primary Till Tank purge and
vent valve

V -42 5 No. 3 Primary Fill Tank purge and
vent valve

V -4 3 5 No. 4 Primary Fill Tank purge and
vent valve

V -4 3 8 No. 5 Primary Fill Tank purge and
vent valve

17. Check the inert gas pressure in the tanks as indicated on PIC-805. Should it be necessary
to reduce the inert gas pressure in the tanks. operate the vapor trap pressure control
valve bypass,
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Valve No. De s c ription

V - 1037 Bypass on CV-1005

18. Close the purge and vent valves on primary sodium fill tanks No's. 2, 3, 4, and 5.

Valve No. De s c ription

V -422 No. 2 Primary Fill Tank purge and
vent valve

V -42 5 No. 3 Primary Fill Tank purge and
vent valve

V -4 3 5 No. 4 Primary Fill Tank purge and
vent valve

V -4 3 8 No. 5 Primary Fill Tank purge and
vent valve

19. Properly support the selected spool of sodium line No. 111 to prevent it from falling or
springing when it is cut. If pipe hangers are suitably located, they can be used as sup-
port mechanisms.

CAUTION: The personnel assigned the task of cutting
and installing capping plates on the fill tank lines shall
be properly suited for working contaminated sodium
as specified by the CPPD health physics representative.
Notify CPPD shift supervisor prior to making each
penetration into sodium lines.

20. Sodium line No. 111 will be completely full of sodium because of the physical location of
the line connection on the tank. No inert gas purge is required.

21. Cut line No. I11 at the upstream locations, and tape seal the cut. If the line should spring
'

apart, seal the open ends with plastic caps. Use the Porter-Cable bandsaw or the hand
pipe cutter, whichever tool is the more applicable for the particular location.

22. Cut line No. 111 at the tank nozzle. The exact location of the cut will be determined by

inspection of the tank nozzle with the objective of installing a capping plate that doesn't*

protrude beyond the tank insulation.

23. Seal the open stubs with plastic caps. Use cloth tape as a holding mechanism for the caps.

24. Lower the removed section of line No. 111 to the floor. This operation will be accom-

plished by attaching chain falls and rope lifting slings to the pipe spool, or it may be pos-
sible to place it on the floor by use of other means.

25. Remove the pipe spool from the work area to a predetermined storage area.

26. Sodium samples shall be obtained from the primary fill tanks. These samples will be
taken from the following line stubs: No. 111, No. 112, No. 113, No. 114, and No. 115.
The sodium is to be analyzed for carbon; therefore exposing the sample to air will not
affect the analysis. Quantity of sodium required for each sample, 1/2 lb.

The sodium samples will be placed in approved containers for shipment to the Liquid
Metals Engineering Center, Atomics International.

27 Remove the plastic cap from line No. 111 tank nozzle, and extract the frozen sodium
from the tank nozzle to a depth of 6 in. The sodium extraction is to be accomplished by
use of .patulas, knives, sodium augers, or other suttable tools.

v
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28. Positica the ctpping picts insids cf ths tr.nk nasals stub, and maks ths weldmsnt as par
standard HNPF sodium pipe welding procedures. Dry ice is suggested as a heat sink to

x facilitate welding.

29. Perform dye penetrant inspection on the weldment root pass and the final pass.
i

30. Install a welded capping plate on the cut pipe stub on tank side of No. I fill tank drain line
block valve V-418.

r

31. The steps in this procedure pertaining to the removal and capping of sodium line No. 111
shall be applicable to all the sodium lines connected to the primary fill tanks; reference
attached P and I drawing.

32. Sodium line No. 125 should be empty; therefore, an inert gas will be admitted to the tank
during the cutting and capping operation by purging inert gas through vapor trap No. Iand '

Valve 419. A capping plate equipped with a bar stock valve shall be used to seal the tank
!

penetration for line No.125.

33. Purge and vent line No.170 will be empty. The tank will be purged during the cutting and
capping operation by admitting argon gas into the tank through the bar stock valve installed
in the capping plate for sodium line No. 125.

34. Following the isolation of primary sodium fill tank No. 1, and each successive tank, close
the purge and vent valve and deenergize the valve heaters before proceeding to the next
tank.

.

35. Open the purge and vent valve on the next tank to be isolated and repeat Steps 19 through 33
for the corresponding lines.

,

36. Remove the level instrumentation and its related circuitry from the primary sodium fill
tanks. These items shall be properly identified and placed in shipping crates.

37. Upon removal of a primary fill tank from the fill tank vault, the following work shall be
accomplished: seal the terminals of the fill tank heaters with a moisture proof compound,
install moisture proof caps over the tank instrument thimbles, and seal the thermal insu-
!ation to prevent rain water from saturating it during shipment.

38. A daily progress record (log book) of the task shall be kept, and delivered to CPPD at the
comp 1ction of the Primary Sodium Fill Tanks isolation. This record shall include man
hours, unusual problems encountered, and any unusual conditions that may have developed
in the course of this work.

39. By signature, acknowledgment is made that this procedure "No. RDP l-1 for Isolation of
the Primary Sodium Fill Tanks" is studied and understood.

40. Procedure RDP 1-1. Isolation of the Primary Sodium Fill Tanks. Work completed in
accordance with this procedure and the attached support drawings, weldment inspection
reports, and other data shall be dated, listed, and signed.

f
1
|

,
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PROCEDURE 4.

ISOLATION OF THE SECONDARY SODIUM FILL TANKS

.
'

I. PURPOSE

This procedure establishes a step-by-step sequence for isolating the three Secondary Sodium
Fill tanks from their related systems as a part of the retirement of the Secondary Sodium Service
System and to permit the removal of the tanks filled with sodium for off-site shipment.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows. Disconnect and remove the
electrical service to the secondary sodium fill tanks and the associated sodium piping, disconnect
and remove the temperature indicating instrumentation from the tanks and the associated sodium
piping, disconnect and remove the sodium level instrumentation from the tanks, cut and remove the
sodium piping connecting to the fill tanks, install capping plates on the nozzles of the fill tanks,
remove the helium system supply lines from the tank vapor traps, cut the fill tank vent lines, and
install capping plates with purge valves to permit pressurizing the tanks with inert gas.

III. CRITERIA

.

A. REQUIREMENTS AND PREREQUISITES

1. This activity will be coordinated with other plant activities during the HNPF retirement
program.

2. All operation of plant equipment and deenergizing of electrical circuitry required in the| s

I
performance of this procedure shall be performed only by CPPD plant personnel.

| 3. Notification shall be made to the CPPD shift supervisor prior to initiating this work and
also immediately prior to making any penetrations into piping or components which may
affect, or require special operation of, any associated plant system or components.

4. Personnel assigned to specific noninterruptable tasks (such as pipe cutting, closure weld-
ing, and sodium removal and handling) shall not be given additional assignments until their
particular phase of that task is completed.

5. Tools and equipment required for the work detailed in this procedure are as follows.

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, spatulas, sodium augers, and scrapers

b. Bandsaw, Porter-Cable (3-in. throat)

c. Electrically driven portable grinder

d. Hand operated pipe cutter (4-in. throat) and spare cutting wheels

e. Chain falls, 1/2-ton capacity - 2 each

f. Welding machine - equipped for inert gas welding

g. X-ray machine or gamma-graphing equipment and supplies for weldment inspection
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h.1/4-in. 304 SS capping plates, 3-in. - 9 each - 3 capping plates shall be equipped with
1/4-in. bar stock valves.

i. Bread pans, steel - 4 each

j. Ohmmeters - 2 each (in good operating condition)

k. Portable drop cord lights, with safety guards - 4 each

1. Roll of 1/2-in manila rope

m. Expandable rubber stoppers, for 3-in. pipe

n. Plastic pipe caps for 3-in. pipe
/

o. Cloth tape, sealed fiber, smooth finish. 2-in, wide - 2 rolls

p. Supply of dry calcium carbonate

q. Dry ice (if required) - procure as needed

r. Sodium sample shipping containers - 3 each

s. Argon bottle - equipped with regulator

t. Pressure gage -(0 - 10 psig)

u. Relief valve - set at 5 psig

6. All sodium valves must be in the proper position (open or closed as required for perfor-
mance of the procedure) before removal of instrumentation and electric power to heaters.
No attempt should be made to operate sodium valves at temperatures below 300*F.

7. The following prerequisite items shall be completed and signed off in the spaces provided
' prior to initiating performance of the work detailed in Section IV, " Method of Performance

and Sequence of Events" of this procedure.

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
equipment and system isolation to be performed.

'

NOTE: Drawings shall be marked in accordance with
physical inspection of the system.

b. Personnel assigned to the task shall study and sign the procedures.

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated,

d. The secondary sodium service system shall be isolated from the secondary main heat
transfer system by closing the following block valves.

V-4104 - Secondary Sodium loop No. I fill and drain block valve (cold trap supply)

V-4107 - Secondary Sodium loop No. I fill and drain block valve (cold trap return)

V-4110 - Secondary Sodium loop No. I drain block valve

V-4105 - Secondary Sodium loop No. 2 fill and drain block valve (cold trap supply)

V-4108 - Secondary Sodium loop No. 2 fill and drain block valve (cold trap return)

V-4111 - Secondary Sodium loop No. 2 drain block valve

e)u
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,

V-4106 - Sacendary Sodium loop No. 3 fill cad drain block vr.1ve (ccid trap supply)

, V-4109 - Secondary Sodium loop No.' 3 fill and drain Mock valve (cold trap return)

.. V-4112 - Secondary Sodium loop No. 3 drain block valve

e. Electrical power to the secondary sodium service system piping and components heaters,

shall be deenergized and tagged "out of service" in accordance with normal HNPF tag-
ging procedures.

f. Electrical power to the secondary sodium fill tanks level instrumentation shall be
deenergized and tagged "out of service" in accordance with normal HNPF tagging
procedures.

g. Check to confirm that the entire secondary sodium service systeur; is at ambient temper-
ature prior to initiating the cutting of any of the sodium piping.

i

i h. The techniques described in Section IV (Method of Accomplishment and Sequence of
Events) of this procedure for maintaining an inert gas atmosphere in secondary sodium
fill tank No. I shall also be applicable to secondary sodium fill tanks No. 2 and 3 during
their isolation. The helium system valves that apply to fill tanks No. 2 and 3 shall be
determined from P and I drawing D-070504.

1. Sodium samples will be obtained from secondary fill tank lines nozzles No. 178, 179,
and 180.

-

B. HEALTH AND SAFETY

( 1. Special Work Permits are required for all penetrations, cutting, handling, cleaning, weld-
, ing of sodium piping, and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the work.
ing areas of sodium pipe cutting, handling, cleaning, welding and for handling or disposal
of sodium scrap.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver
them to the storage location designated by Health and Safety.

NOTE: No sodium scrap or sodium contaminated com-
| ponent may be left open or unattended except as spe-
) cifically authorized by Health and Safety.

5. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
during cutting, cleaning, and welding of sodium piping and during handling of sodium scrap.

6. Disposal of sodium contaminated equipment and materials shall be performed only as di-
rected by Health and Safety.

l
| C. STANDARDS

Work performed in connection with this activity shall be carried out under normal HNPF Health
| and Safety regulations (including sodium safety regulations) in accordance with Part III of the HNPF

Operations Manual (Volume I-a), the CPPD Safety Manual, and specific requirements of this pro-
cedure.

I
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Inspection of the fill tank nozzle cap weldments shall include dye penetrant testing of each root
pass and final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS
-

1. All preparatory work shall be completed before starting the work of thic section of the
procedure.

2. Tag out and disconnect the fill tank heaters electrical supplies at the breakers and terminal
boards, and then remove the leads from the fill tank heater connections.

3. Remove conduits and junction boxes associated with the fill tank heaters.

4. Tag out and disconnect the sodium piping heater electrical supplies at the breakers and
terminal boards, and then remove the leads from the heatere on sodium lines connected

to the fill tanks.

5. Remove the conduits and junction boxes associated with these sodium piping heaters.

NOTE: The extent of the pipe heater circuitry re-
moval will be determined by the physical inspection
of the system.

6. Remove the sodium level instrumentation and its related circuitry from the secondary
sodium fill tanks. These items shall be properly identified and placed in shipping crates.

7. Disconnect and remove the temperature indicating instrumentation from the secondary
sodium fill tanks. These items shall include the thermocouples lead wires, conduits, and
junction boxes as necessary to permit subsequent removal of the tanks.

8. Confirm that the following secondary sodium service system valves are in a closed position. /

Valve No. De sc ription

V -4 90 No. I Secondary Sodium Fill Tank Inlet
Block Valve.

V -491 No. I Secondary Sodium Fill Tank Out-
let Block Valve

V -492 No. 2 Secondary Sodium Fill Tank Inlet
Block Valve

V -49 3 No. 2 Secondary Sodium Fill Tank Out-
let Block Valve

V -494 No. 3 Secondary Sodium Fill Tank Inlet
Block Valve

V -495 No. 3 Secondary Sodium Fill Tank Out-
let Block Valve

V -498 Secondary Sodium Fill and Drain Tie
Valve

V -499 Secondary Sodium Service Drain Block
Valve

V -4103 Secondary Sodium Service Fill Block
Valve

V -488 Secondary Sodium Service Make-up
Block Valve.

'N
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9. Close the helium gas supply velves to vapsr treps FL. 4, No. 5, end No. 6.

Valve No. De sc ription
1
'

V-8194, V-8195 Helium supply valves to VT-4
V -82 00. V-82 01 Helium supply valves to VT-5
V-8206, V-8007 Helium supply valves to VT-6+

10. Reduce the inert gas pressure in thetanks to 0.25 pois or less by operating the vapor trap
vent valves.

Valve No. De sc ription

V 9198 Helium vent valve from VT-4
V -82 04 Helium vent valve from VT-5
V-8210 Helium vent valve from VT-6

!!. Remove the thermal insulation from sodium line No. 108 where it connects to Secondary
Fill Tank No. 1. A small amount of tank insulation may have to be removed around the
pipe nozzle to provide proper access.

12. Remove a section of the line heater reflector oven from over the line heaters.

13. Disconnect the line heater attaching devices to permit bending the heaters away from the
pipe. Provide access for cutting the pipe.

14. Select a desirable location on sodium Line 108 upstream from the tank. (Location to be
..

determined by on-site inspection of the pipe.) Remove the thermal insulation from the
pipe. Three foot section.

15. Remove the line heater ret'ector oven and remove the line heater attaching devices. '

( 16. Bend the heaters away or r emove from the pipe to permit access for cutting.

17. Support the section of Line 08 that is to be removed by rope slings and chain falls.

NOTE: Sodium samples shall be obtained from sec-
,

ondary sodium 111 tank nozzles No. 178,179, and 180 <

The sodium sha.1 be extracted in as large pieces as
possible and pla ed in approved gas tight shipping con.
tainers for shipment to the Liquid Metals Er.gineering
Laboratory. The shipping containers shall have an
inert gas atmosphere. The sodium wi!! be analyzed
for carbon; therefore, limited exposure to air when
obtaining the samples will not affect the analysis. '

The tool used to extract the sample must be clean and
free of all foreign matter.

,

(CAUTION)

The personnel performing the sodium line cutting oper-
ation shall suit in the proper protective clothing as ,

specified by Health and Safety and detailed in the spe-
cial work permit issued for this work,

Notify CPPD Shift Supervisor prior to making each
penetration into sodium lines.

AI- AE C - 12709
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NOTE: When cutting and removing a section of sodium

) Line 108 an inert atmosphere shall be maintained on the-
| fill tank. This will be accomplished by purging inert .,

gas into the ft11 tank throuch vapor trap No 4. The
following designated helium system valves shall be
operated as described to supply the inert gas atmo-
sphere.

Valve No. De s c ription Valve Position

V -8194 Secondary Sodium Fill Tank No. 1 Open
Supply C.V in

V -8196 Secondary Sodium Fill Tank No. 1 Open
Supply C. V. out

V -b l97 Secondary Sodium Fill Tank No. 1 Opened and Closed
Supply as required

The above listed helium system valves will be closed upon completion of capping sodium
Line 108.

Valve No. De s c ription

V -8194 Secondary Sodium Fill Tank No. I
Supply C.V. in

/-8196 Secondary Sodium Fill Tank No. I
Supply C. V. out

V -8197 Secondary Sodium Fill Tank No. 1
Supply

18. r,ut sodium Line 108 at the nozzle where it connects to the fill tank. The cut shall be made

to permit installation of a capping plate on the nozzle; the top of the pipe cap shall be flush
with the tank insulation. The pipe cutting tool may be either the Porter-Cable saw or the
hand operated cutter, whichever is more suitable for the particular work area.

19. Tape seal the cut; or, if the pipe should spring apart, install plastic caps over the open ,

1

ends of the pipe. |

20. By using the same technique, cut the pipe at the previously prepared location upstream
,

f rom the tank.

(CAUTION)

When this cut is made, steady the pipe to prevent it
from swinging and possibly causing someone to fall
or be injured.

21. Install plastic caps over the open ends of the pipe.

22. Lower the removed section of Line 108 to the floor and remove it from the work area.

23. Remove the plastic pipe cap from the line stub nozzle on the tank.

24. By use of a spatula, knife, sodium auger or other suitable tool, remove the sodium from
the tank nozzle to a depth of about 4 in.

(CAUTION)

The sodium that is extracted from the tank nozzle shall
be placed in bread pans containing dry calcium carbon-
ate and delivered to the storage location previously
designated by Health and Safety.

O
.*
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25. Upon ecmplation cf ths codium extr:ctisn eparati:n, install en exp;ndibts rubbar stoppar
in the open end of the nozzle. The stopper will prevent metal cutting from contaminating

g the sodium during the next operation.

26. Prepare the tank nozzle for welding. Consult with the welder on the preparation which is
desired.

(CAUTION)

When using an electrically driven grinding machine in
*

awkward positions do not lock or tape the switch in the
on position. Grinders have been known to cause injury
due to the wheel catching and wrenching the tool from
the users hand.

27. When the nozzle preparation is completed, remove all of the metal cuttings from the pipe
and rubber stopper.

28. Remove the rubber stopper and immediately position a 3-in. bar stock valve equipped with
a capping plate on the tank nozzle and seal weld it to the nozzle.

NOTE: Standard techniques for welding sodium pipe
shall 1,e used. This includes inert gas purge inside
the pipe capping plate to prevent oxidation. Dry ice
may be employed as a heat sink to prevent melting
the frc zen sodium in the tank nozzle.

.

29. If a purge hole has been drilled in the capping plate, weld it closed.

30. Connect a regulator equipped argon bottle to the 1/4 In. bar stock valve on line Stub 108.

The line connecting the argon bottle to the capping plate will be equipped with a low range

("10 pressure gage (V - 10 poig) and a relief valse set to relieve at 5 psig.
V 31. Cut line No. 227 as described in procedural steps 9 through 29. Maintain the inert atmo-

sphere on fill tank No. I by purging argon gas into the tank through the 1/4-in. bar stock
valve on line stub No. 108.

(CAUTION)

The work area sha!! be well ventilated when permitting
inert gas to escape from the fill tank.

32. Sodium lines No. 109, ! ! 0, 178, 179, and 180 sha!! be removed as per procedural steps
9 through 29 for Line 108.

33. Sodium lines No's. 228 and 229 shall be removed and the tank nozzles capped in the same
manner as that for line No. 227 (steps 9 through 29 above); except, the vapor traps must
be removed and the inert atmosphere shall be maintained on the tanks.

34. The secondary fill tank vapor trap line stubs shall be capped by welding capping plates on
them,

35. The helium supply lines to the vapor traps shall be removed as necessary to permit re-
moval of the fill tanks.

36. A daily progress record (log book) of the task shall be kept and delivered to CPPD at com-
pletion of the Secondary Sodium Fill tasks isolation. This record shall include man hours,
unusual problems encountered, and any unusual conditions that may have developed in the
course of this work.

v
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PROCEDURE 5.

REMOVAL OF SECONDAliY SODIUM FILL TANKS AND TRANSFER TO RAILROAD CARS
/ r

( !. PURPOSE

This procedure establishes a step by step sequence for removal of the three secondary sodium
fill tanks from their present below grade location and for transferring them to railroad cars for
transfer off-site.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows.

Prepare the tanks for removal by weldicg lifting devices and support bracing to the tank cradles.
Remove the access plugs from above No. 3 fill tank. '

Install temporary shoring under the auxiliary bay floor above stairway No. I and elsewhere as
necessary to support the weight of tank. The estimated weight of a filled tank is 50 tons. Rig the
auxiliary bay crane with a 100,000 lb capacity dynometer to the north side of tank by using 1 1/4-in.
diameter cable with 1-1/2 in, diameter shackles. Position a 60 to 75 ton mobile crane in the aux-
iliary bay, keeping the weight of the crane south of the floor above No. I stairway. Rig the mobile
crane to the south side of the fill tank by using 1-1/4-in. cables and 1-1/2-in. shackles. Remove -

tank cradle hold down nuts and lift tank by both cranes. When the tank is above floor level,
turn it by moving the overhead crane and set it down on the supported floor. Move the tank south-
ward, out through the auxiliary bay, on rollers by using truck mounted mobile crane as the motive

-

force. Lift the tank by using the mobile crane and position the railroad car underneath it. Secure
the tank with tie downs and blocking for shipment. Fill tanks No.1 and No. 2 are not located be-
neath the access plugs, and therefore will be moved to the position left by No. 3 tank before they can
be lifted. This will be accomplished by positioning cribbing between the tank pedestals and by sliding
them into position below the access hole.

!

III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES

1. This activity will be coordinated with other plant activities during the HNPF retirement
p rog ram. This includes removal of the loading face shield compressor enclosure and the
enclosure above No. I stairway.

2. All operation of plant equipment required in the performance of this procedure will be
performed or authorized by CPPD plant personnel.

3. Notification shall be made to the CPPD shift supervisor price to interruption of any normal
operating equipment.

4. Tools and equipment required for the work detailed in this procedure are as follows,

a. 60- to 75-ton mobile crane

b. Lumber for shoring - 8-in. x 8-in. fir

AI AEC-12709
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c. Two I-beams 8-in. x 8-in. wide flange 48 lb/ft - 16 ft long

d. Bolts 1-in. NC x 3-1/2 -in. long, quantities - 16

e. Dynometer - 100,000-lb capacity - 1 required

f. Cable spreading device

g. Lifting devices - 12 each per Al drawing AX-22156

h. Jacking lugs

i.1-1/2-in. diameter cable - 10 ft - 4 each

j.1-1/2-in. diameter cable - 12 ft - 4 each

k.1-1/2-in. diameter shackles - 8 each

1. Pipe rollers 24, 3-ft schedule-80, 4-in. diameter

m. 15-in, channel iron - 20 ft

n. Three-ton chain falls - 2 each

o. Welding machine

p. 4-in. x 4-in. Tee iron bracing - 280 ft.

q. Plywood 1/4-in. - 4 ft x 8 ft

r. Mild steel plate 1/4-in. - 4 ft x 8 ft

5. The following prerequisite items shall be completed and signed off and dated prior to
initiating performance of the work detailed in Section IV, " Method of Performance and

Sequence of Events" of this procedure,

a. The secondary fill tanks have been isolated from the secondary service system per !

RDP 2 -1.

b. Verify that the auxiliary bay crane has been inspected by a factory representative and
is in good condition,

,

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel invcived.

d. Personnel assigned to this task shall have studied and signed the procedure.

e. Attach one copy of each of the following drawings to this procedure.

AI - AX-22156 Cradle Modification to Sec. Fill Tanks
AI - AX-22157 Shipping Arrangements for Na Storage Tanks

B. HEALTH AND SAFETY

1. A fixed barrier must be assembled prior to removal of the access plug over the fill tanks.

2. Normal HNPF safety practices pertaining to working near open holes will be used as spe-
cified by Health and Safety.

O
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IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

'
NOTE: The following description is for removal of

( fg tank No. 3 which will be the first tank removed. TheQ following sequence of removal will also pertain to
tanks No. I and No. 2.

1. Weld the secondary fill tank lifting devices (four for each tank) and support braces to the
tank cradles as per Atomics International drawing AX-22156.

2. Install temporary floor support shoring under the area of stairway No. I as shown on the
enclosed drawing.

3. Assemble a rigged barrier around the fill tank access plugs.

4. Remove the secondary sodium fill tank access plugs and place them out of the way against |

the west wall of the auxiliary bay. Remove or relocate, as needed, the air duct and cable f
tray to provide tank clearance. Heater cable covers on the ends of the tanks can be re- i

moved to provide added clearance.
|5. Rig the auxiliary bay bridge crane to the north side of the tank, as shown on the enclosed '

drawing, with the 100,000-lb capacity dynometer attached.

6. Locate the mobile crane south of stairway No. I such that the weight imposed by the crane
will bear on the supported flooring between No. I stairway and column line No.16. (Refer
to Bechtel Corp. Dwg. No. D-700549 Rev. 3. ) O

7. Rig the mobile crane as shown in enclosed drawing.

8. Remove the cradle hold down nuts (16 per tank).

[ 9. Lift the tank by simultaneously operating the two cranes such that each is lifting only one-<

half the total weight of the tank. Do not exceed the rated capacity of the auxiliary bay
crane which is 50.000 lb (25 tons). One man shall be assigned to coordinate the actions of

the two crane operators. The lifts shall be made by using slow speeds and by stopping
periodically to assure that a simultaneous lift is being accomplished. In addition. a level
will be placed on one of the spreader hars, and measurements or markings will be utilized
to assure that load line speeds of the two cranes are the same.

10. When the tank is above floor level turn it 90' by moving the boom of the mobile crane and
traveling south with the overhead crane.

11. Bolt two 16-ft I-beams between the tank cradles as skids for moving the tank out of the
building. Lay 1/4-in. plywood with 1/4-in. steel plates on top of the floor covering.

12. Set the tank on rollers which are positioned on the floor covering, above the temporary
shoring. Rig the tank to the mobile crane.

13. Move the tank by using the mobile crane through the auxiliary bay door to the railroad
loading area.

14. Lift the tank by using the mobile crane and position the railroad car underneath the tank.

15. Lower the trak onto the railroad car properly positioned for shipment.

-
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PROCEDURE 6.

ISOLATION AND DISASSEMBLY OF THE PRIMARY SODIUM SERVICE SYSTEM
i g5

1. PURPOSE

This procedure establishes a step-by-step sequence for isolating the Primary Sodium Service
System f rom the main heat transfer system and removing the Primary Sodium Service System piping
and components from the facility.

II. DESCRIPTION

The electrical services to the Primary Sodium Service System will be deenergized, tagged, and
dis connected. These electrical services include the electrical supply to the pipe and component pre-
heat units, sodium leak detectors, local instrumentation, and service pumps.

Cooling air ducts which supply cooling air to the cold traps, freeze traps, and plugging meter
assemblies will be disassembled and removed. Thermal insulation, sodium pipe heaters, associ-
ated conduit, and temperature indicating instruments will be removed to provide access for pipe
cutting.

Sodium lines connecting the service system to the primary heat transfer system will be cut near
the heat transfer pipes. *

Seal plates will be welded onto the line stubs left on the main heat transfer system. When the
service system is isolated from the heat transfer system, the service pipe and individual compo-

- nents will be removed for dispesa!.

(O
III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES

1. This activity will be coordinated with other plant activities during the HNPF retirement.

2. All operation of plant equipment and deenergizing of electrical circuitry required in the
performance of this procedure shall be performed only by CPPD plant personnel.

3. Temporary support shall be provided as necessary for any item (piping or component)
prior to removing its normal support devices.

4. Notification shall be made to the shift supervisor prior to initiating this work and also
immediately prior to making *.ny penetrations into piping or components which may affect,
or require special operation of, any associated plant system or components.i

5. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of
Events" of this procedure,

a. Close and tag out all helium valves to components in the primary sodium service system.

b. Personnel assigned to this task shall study the procedure and sign same.

Al- AE C - 12709
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c. Potential hazards relating to the work to be performed shall be discussed with the per.

sonnel involved before the operation is initiated.

d. Electrical power to the piping, component heaters, leak detectors, motors, and EM

pumps shall be deenergized and tagged out per HNPF tagging procedures.

6. Dry ice shall be employed as a heat sink as necessary when installing capping plates or
pipe caps.

!

7. The inert gas pressure on the primary heat transfer loops shall be carefully controlled |

during the process of cutting and capping the sodium lines connecting the service system
to the primary heat transfer loops.

8. The expandable rubber stopper technique shall be used to maintain an inert atmosphere on
the primary heat transfer loops. |

9. Plastic caps shall be used as temporary seals on exposed sodium piping. Metal seal plates
will be welded on the reusable components and the primary heat transfer loop connections
as specified.

10. Tools and equipment required for the work detailed:

a. Hand tools - wrenches, pliers, hammers, lagging saws, hammers, tin snips, wire cut-

ters, spatulas, scrapers, sodium augers, etc.

b. Porter-Cable band saw - supply of spare blades

c. Welding machine - equipped for inert gas welding

d. Cloth tape - 4 rolls

e. Plastic pipe caps - sized for 2-in. and 3-in, pipe
'f. 36 capping plates - 1-15/16-in. diameter - 1/4-in. thick type 304 SS

g. 24 capping plates - 2-15/16-in. diameter - 1/4-in. thick type 304 SS

h. Scaffolding - as required
,

i. Ladders - as necessary

J. Hand operated pipe cutters for 2-in. and 3-in. pipe

k. Portable oxygen analyzer equipped with ' audible alarm

1. Hoisting and rigging equipment as required for hoisting pipe and components from the
vaults

B. HEALTH AND SAFETY

1. Special work permits are required for all vault entries, pipe penetrations, cutting, clean-

ing, ca; ping. and sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the con-
fines of the working areas during sodium pipe cutting and capping operations.

3. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver
them to the storage location designated by Health and Safety. All pipe containing radio-
active sodium shall be identified before removal from the working area.

s
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4. Calcium carbonate and codium fire fighting equipment must be kept standing by at all
times during cutting, cleaning, capping, and handling of sodium scrap.

5. The buddy system is required for all vault entries, sodium handling, pipe cutting, andG welding operations.

6. Disposal of sodium contaminated equipment and other radioactive contaminated materials
will be performed only as directed by Health and Safety

7. No sodium scrap or sodium contaminated component may be left open or unattended except
as specifically authorized by Health and Safety.

8. During work in vaults or cells which may release inert gas, a portable oxygen analyser
shall be used to continuously monitor the work are atmosphere. This analyzer shall
have an audible alarm which will be actuated at 13% or less of oxygen.

9. Any source of water within the area shall be noted and sodium fire equipment shall be
readily available.

C. STANDARDS

Work performed in connection with this activity will be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance Wth Part III of the HNPF
Operations Manual (Volume I-a), the CPPD Safety Manual, and specific requirements of this pro-
cedure. Inspection of the capping plate weldments will consist of dye penetrant inspection of the .

final pas s.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed prior to starting the work detailed by this section
of the procedure.

2. Confirm that the preheat electrical supplies have been deenergized and tagged out per
Part III Section A. Step 5-d.

3. Disconnect the primary sodium sarvice electrical supplies at the breakers by removing
fuses and/or by lifting electrical leads feeding the service pumps, sodium line heaters,
cold trap furnaces, carbon trap heate r, leak detectors, electrical controls, and instru-
me nt s. Electrica11eads disconnected at the breakers must be taped with electrical tape.

4. Remove the leads at the line heater terminals, furnaces, and electrically supplied equip-
m e nt.

5. Remove electrical conduits, junction boxes, and wire trays necessary to facilitate dis-
assembly of the pipe system and its components.

6. Remove the temperature indicating instrumentation from the piping and components in-
cluding its related conduit and junction boxes.

7. Remove the thermal insulation, heater reflector oven. and line heaters.

8. Reduce the inert gas pressure ta 1/4-in. w.g. on primary heat transfer loops by adjusting
the set points on PIC-803 reactor pressure control. A slight positive inert gas pressure
(1/4-in, w.g. ) shall be maintained on the primary heat transfer loops when cutting and
capping the servtce system sodium lines that connect to the primary heat transfer loops.

O
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9. The sodium service system lines connecting to the primary heat transfer loop No. I shall
be cut and cappad by use of the following technique.

'
10. Cut a section from sodium line No. 137 (3-in. diameter loop No. I fill and drain) where it

connects to line No. 231 (16-in diameter reactor outlet line); leave a 6-in. line stub to
cap. Install temporary seals (plastic caps) over the exposed pipe openings (four seals
required).

11. Remove the pipe spool from the work area to a specified storage area.

12. Remove the temporary seal from line stub No. 137 on sodium line No. 231 and insert an
expandable stopper into the line stub to seal the pipe.

13. Remove the residual sodium from the interior of the pipe stub to a depth of 4 in.

14. Remove the expandable stopper and position a capping plate 1 in. inside the pipe stub;
tack weld in position.

15. Complete the weld and dye penetrant inspect the final pass.

16. Cut a section from sodium line No. 136 (2-in. diameter drain from sodium block valve
V-101) where it connects to valve V-101; leave 6 in. of line stub to cap. Install temporary
seals (plastic caps) over the exposed pipe openings (four seals required).

17. Remove the pipe spool from the work area to a specified storage area.

18. Remove the temporary seal from line stub No. 136 on sodium valve V-101 and install an
expandable stopper .a the pipe stub.

19. Remove the residual sodium from the interior of the line stub to a depth of 4 in.

20. Remove the expandable stopper from the line stub and position a capping plate 1 in. inside
the pipe; tack weld in position. )

21. Complete the weld and dye penetrant inspect the final pass.

22. Cut a section f rom sodium line No. 138 (2-in, diameter throttle valve V-103 drain) where

it connects to the valve body, leaving 6 in. of line stub to cap. Install temporary seals-

(plastic caps) over the exposed pipe openings (four seals required).

23. Remove the pipe spool from the area and store in a specified storage area.

24. Remove the temporary seal from line stub No. 138 on sodium valve V-103.

25. Insert an expandable stopper into the line stub and seal the pipe.

26. Remove the residual sodium from the interior of line stub No. 138 to a depth of 4-in.

27. Remove the expandable stopper and position a capping plate 1 in, inside the line stub;
tack weld it in position.

28. Complete the capping plate weld and dye penetrant inspect the final pass.
1

29. Cut a section from sodium line No. 139 (3-in diameter fill and drain line. loop No. 1) |
where it connects to sodium line No. 237 (14-in. diameter reactor inlet line); leave a |

6-in. pipe stub. Install temporary seals (plastic caps) over the exposed pipe openings;
four seals required.

30. Remove the pipe spool from the area and store it in a specified storage area.

Oa
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i

31. Remova the tsmporary est.1 fram lina stub No.139 en sodium lini No. 237 r,ad insert an
expandable stopper to seal the pipe.

l S
32. Remove the residual sodium from the interior of line stub No.139 to a depth of 4 in.i

33. Remove the expandable stopper and position a capping plate 1 in, inside the line; tack weld
it in position.

34. Complete the capping plate weld and dye penetrant inspect the final pass.

35. Cut a section from sodium line No. 224 (2-in diameter balancing leg drain, loop No.1)
where it connects to the pipe tee; leave a 6-in pipe stub to cap (service system side,
junction of sodium lines No. 224 and No. 318).

36. Install temporary seals (plastic caps) over the exposed pipe openings (four seals required).
Remove the pipe spool from the area to a specified storage area.

37. Remove the temporary seal from line stub No. 224 (balancing leg side) and position an
expandable stopper inside the pipe to seal the pipe. Remove the residual sodium from the
pipe to a depth of 4-in.

38. Remove the expandable stopper and position a capping plate in line stub No. 224. Tack
weld it in position.

i

| 39. Complete the weld and dye penetrant inspect the final pass.

40. The following sodium service system lines connecting to primary heat transfer loops No. 2 -

and No. 3 will be cut and capped using the same techniques specified in procedural steps
No. 9 through No. 33.

PRIMARY HEAT TRANSFER LOOP NO. 2

Line No. Line Diameter (in. ) De s c ription

140 2 Drain from block valve V-201
141 3 Fill and drain loop No. 2 reactor out-

let line

142 2 Drain from throttle valve V-203
143 3 Fill and drain from toop No. 2 reac-

tor inlet line
225 2 Balancing leg drain

PRIMARY HEAT TRANSFER LOOP NO. 3

Line No. Line Diameter (in.) De scription
i
' 144 2 Drsin from block valve V-301

145 3 Fill and drain loop No. 3 reactor out-
let line

,
146 2 Drain from throttle valve V-303
147 3 Fill and drain loop No. 3 reactor inlet

line
226 2 Balancing leg draini

; 41. Cut a section from sodium line No.148 (3-in. diameter reactor fill and drain) where it
connects to the service system side of sodium valve V-459. Leave a 6-in pipe stub to
cap.

.
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42. Install temporary seals (plastic caps) over the exposed pipe openings (four seals required).
Remove the pipe spool from the area to a specified storage area.

43. Remove the residual sodium from line stub No. 148 at sodium valve V-459. No expandable

stopper is required because of the closed valve.

44. Place a capping plate in line stub No. 148 and tack weld it in position.

45. Complete the cappmg plate weld and dye penetrant inspect the final pass.

46. Cut a section from sodium line No. 305 (2-in. diameter moderator coolant piping drain)
where it connects to sodium line No. 284 (6-in. diameter moderator coolant inlet line)
leaving a 6-in. line stub. Install temporary seals (plastic caps) over the exposed pipe
openings; four seals required. Remove the pipe spool from the area to a specified storage
area.

47. Remove the temporary seal from line stub No. 305 en sodium line No. 284 and install an
expandable stopper in the pipe.

48. Remove the residual sodium from the interior of the pipe to a depth of 4 in.

49. Remove the expandable stopper and place a capping plate in the pipe stub; tack weld it in
position.

50. Complete the capping plate weld and dye penetrant inspect the final pass.

51. Cut a section f rom line No. 159 (2-in diameter interconnecting line from VT-14 to drain
tank) where it connects to valve V-475 (service system side of valve); leave a 6-in. Itne
stub. Vapor trap No.14 is to remain in place to provide a normal source of helium to the

reactor. Install temporary seals over the exposed pipe openings and remove the pipe
spool from the area.

52. Remove the temporary seal from the line stub on valve V-475 and remove the residual

sodium from the intersor of the pipe. Position a capping plate inside the line stub and
weld it in position. Dye penetrant inspect the final pass.

* 53. Cut and remove a section from line No. 169 (3-in. diameter vent line) at the junction (pipe
tee) of lines No. 169 and No. 176. Vapor trap No. 3 is to remain in place to provide nor-
mal venting of reactor. The pipe section is to be removed from the service system side
of the pipe tee.

54. Cap line stub No. 169 (reactor side) as per step No. 52.

NOTE: The primary sodium system is now isolated
from the main heat transfer system. The following
portion of this procedure is descriptive of isolation
and removal of primary sodium service components
which include: (1) drain tanks (2), (2) service pumps
(2), (3) carbon trap (1), (4) plugging meters (2),
(5) freeze traps (7), and (6) vapor traps (2).

Due to the configuration of the service system piping within the confines of the Prims ry
Sodium Service Vaults, the sodium lines will be cut and removed as necessary to permit
removal of the items specified above.

55. Cut and remove a section from sodium line No. 132 (2-in. diameter containment tank
T-407 drain line) near the point where it connects to the containment drain tank.

O
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56. Init:11 tsmporary snels (picctic cep2) over the exposed pipe openings; four seals required.
Remove the pipe spool from the area.

57. Cut a section from line No. 413 (2-in. diameter containment tank inlet line) where it con-
nects to the containment drain tank.

58. Install temporary seals (plastf 4 caps) over the exposed pipe openings.

59. Cut and remove a section from line No.133 (3-in diameter containment drain tank vent
line) where it connects to the drain tank.

60. Install temporary seals (plastic caps) over the exposed pipe openings. Four seals re-
quired. Remove the pipe spool from the area.

61. Remove the containment drain tank from its mounting and place it aside in tne pipe vault
until procedure RDP 5-2 (Isolation of the Reactor) has been completed. The containment
drain tank can easily be removed at that time. Completely remove line 413.

62. Remove the protective cage from the prirrary sodium service pumps (P-401 and P-402).

63. Disconnect the electrical leads from the pump coils and remove the coils from the vault.
Store as per CPPD's instructions.

64. Cut a section from sodium line No. !!7 (3-in. diameter primary service pump No. I
header) where it connects to the pump throat. Install temporary seals (plastic cape) over [
the exposed pipe openings; four seals required. .

65. Cut a section from sodium line No.119 (3-in, diameter primary sodium service pump
No. I header) where it connects to the pump throat.

66. Install temporary seals (plastic caps) over the exposed pipe openings (four seals required). '

( Remove the pump from the vault.

67. Remove the residual sodium from line atubs No. !!7 and No.119 on the pump throat, and
install capping plates over the lin,e stubs. Dye penetrant inspect the final pass of the cap-
ping plate weldments.

68. Store the pump as per CPPD's instructions.

69. Remove sodium service pump No. 2 as per Steps 62 through 68. The sodium lines con-
necting to the pump throat are No. 118 and No.120.

70. Cut a section from sodium line No. 160 (2-in, diameter primary plugging meter No. 1
inlet) where it connects to the plugging meter economizer. Install temporary seals
(plastic caps) over the exposed pipe openings. Remove the pipe spool from the vault to a
specified storage area.

!,71. Cut a section from sodium line No. 163 (2-in. diameter primary plugging meter No. I
outlet) where it connects to the plugging meter economizer. Install temporary seals

| (plastic caps) over the exposed pipe openings and remove the pipe spool from the vault to ;

a specified storage area. '

72. Remove plugging meter No. I support devices (pipe harge,1) and remove the plugging
meter assembly from the vault.

73. Remove the temporary seats from line stubs No. 160 and No. 163 on the plugging meter
a s s e mbly.
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74. Remove the residual sodium from line stubs No.160 and No. 163 on the plugging meter
assembly and install capping plates over the line stubs. Dye penetrant inspect the final
pass of the capping plate welds.

75. Store the plugging meter as per CPPD's instructions.

76. Remove primary plugging meter assembly No. 2 as per procedural Steps 70 through 75.

NOTE: Due to the physical location of the primary
sodium system drain tank, which is the low point in
the system, it shall be removed when enough piping
has been taken from the service vault to provide
clearance for its removal.

77. Cut and remove a section from sodium Itne No. 106 (2-in diameter carbon trap econo-
mizer vessel. Install temporary seals (plastic caps) over the exposed pipe openings; four
seals required. Remove the pipe spool from the work area and store in a specified storage
area.

78. Cut and remove sodium line No. 321 (2-in. diameter carbon trap economizer outlet to
carbon trap) one cut is to be made where it connects to the economizer vessel the second
cut at the carbon trap vessel. Install temporary seals (plastic caps) over the exposed
pipe openings. Four seals required. Cut helium line No. 1172 (1/2-in. ) and R/A vent
line No. 2430 (3/4-in. diameter freeze trap No. 16 R/A vent), and tape seal the exposed
pipe openings. Remove the loose pipe spool from the area including freeze trap No.16.

79. Cut and remove a section from sodium line No.107 (2-in. diameter carbon trap econo-
mizer outlet) where it connects to the economizer vessel. Install temporary seals (plastic
caps) over the exposed pipe openings. Four seals required. Remove the pipe spool from
the work area and store in a specified storage area. )

80. Cut and remove sodium line No. 323 (2-in. diameter carbon trap heater to economizer line)
one cut to be made where it connects to the economizer vessel and one cut to be made at
the heater. Install temporary seals (plastic caps) over the exposed pipe openings. Four

' seals required. Cut helium line No.1173 and R/A vent line No. 2431 to freeze trap
N o. 17. Remove the pipe spool including freeze trap No.17 from the area and store in a
specified storage area.

81. Remove the carbon trap economizer (X-407) support devices and remove the economizer
f rom the vault.

82. Remove the temporary seal from line stub No.106 on the economizer, Remove the resid-
ual sodium from the interior of the pipe stub and install a capping plate. Dye penetrant
inspect the final pass of the capping plate weldment.

83. Capping plates shall be installed on line Stubs 107, 321, and 323 on the carbon trap econ-
omizer per Step 82. Store the economizer per CPPD's instructions.

84. Cut sodium line No. 322 (3-in. diameter carbon trap Na outlet) and install temporary seals
(plastic cape) over the exposed pipe openings; two seals required,

i 85. Remove sodium heater (H-401) including the attached line stubs No. 322 and No. 323 from
I

the area.
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86. Cut ths attschsd pips sections from the hectar vessel; remove residuti sodium; and instr.11
capping plates. Dye penetrant inspect the final pass of the capping plate weld.

87. Remove the support devices from the carbon trap vessel and remove it from the vault.

88. Install capping plates on line stubs No. 321 and No. 322 on the carbon trap vessel as spe-
cified by step No. 82.

89. The remainder of the primary sodium service systein consists of piping valves, freeze
traps, and vapor traps. Cut the pipe in suitable lengths for removal and cleaning. All
exposed pipe openings sha!! be covered with plastic caps secured with tape. Freeze traps
and vapor traps will be removed from pipes and shall be sealed by welding capping plates
onto exposed openings.

90. Clearly iden".ify piping with " metallic sodium" and " radioactive" tags before removal from
the work area.

91. Remove piping to storage area as designated by Health and Safety.

92. A daily progress report will be made and delivered to CPPD. This report will include
manpower, unusual problems encountered, and any unusual conditions that may have de-
veloped in the course of the work.

.
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NROCEDUREY.

REMOVAL OF THE PRIMARY SODIUM BLOCK AND THROTTLE-VALVES, AND
T ISOLATION OF THE REACTOR FROM ITS RELATED SODIUM PORTS

O
I. PURPOSE

This procedure establishes a step-by-step sequence for removal of the primary system block
and throttle valves, check valves, and moderator coolant line, including its valves; and for isolation
of the reactor and the related primary heat transfer loops in preparation for steam cleaning the reac-
tor and heat transfer loops.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows.

Disconnect Jad remove the electrical service to the primary system block and throttle valves
and adjacent sodium pipes; disconnect and remove the temperature indicating instrumentation from
the primary block and throttle valves; remove the nitrogen cooling ducts from the vicinity; remove
the valve operator gear boxes, shafting, and other miscellaneous items from the work area; remove
the thermal insulation from the valve bodies and the connecting pipes as necessary to permit working
access; cut and remove sections from ti.e guard pipes; cut the sodium lines connecting to the block

,

and throttle valves; remove the block and throttle valva assemblies; install ring type sealing flanges
on the guard pipes; and install valve ~ equipped pipe caps on the sodium lines.

. III. CRITERIA

'n
.

A. REQUIREMENTS AND PREREQUISITES

1. This activity shall be coordinated with other plant activities during the HNPF retirement
p rog ram.

2. The root pass of all pipe cap weldments specified in Section IV of this procedure will be
made by the tungsten inert gas welding process with an inert gas backup.

3. Dry ice shall be used as a heat sink when welding on sodium lines, provided the particular
location requires it.

4. All operations of plant equipment and deenergizing of electrical circuitry required in the
performance of this procedure shall be performed only by CPPD personnel.

5. Notification shall be made to the CPPD shift supervisor prior to initiating this work and
also immediately prior to making any penetration into piping or components which may
affect, or require special operation of, any associated plant system or components.

| 6. Personnel assigned to specific noninterruptable tasks (such as pipe cutting and handling)
sha!! not be given additional assignments until their particular phase of that task is
completed.

7. The inflatable bladder technique shall be used to maintain an inert atmosphere on the reac-
tor vessel and the primary heat transfer loops during the performance of Section IV of this

| procedure.

b)
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8. The items that are being removed (valves and pipe spools) shall be properly supported
prior to starting their removal. This requirement will also apply to piping being left in

'

position.

9. The pipe caps specified for sodium lines No. 231, 232, 233, 237, 238, and 239 will each
be fitted with a 4-in. diameter SS pipe nipple prior to their installation. These pipe nip-
ples will be fitted with 2-in. reducars and 2-in. valves after the pipe caps have been
installed and the inflatable seals removed. The 2-in. valves will be sealed with pipe

plugs. Line No. 148 (3-in. diameter reactor drain line) and line No. 284 (6-in. diameter
moderator coolant line) shall be fitted with 2-in. diameter SS pipe nipples. These pipe
nipples will be sealed with 2-in. valves and pipe plugs.

10. Tools and equipment required for the work detailed in this procedure are as follows,

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, scrapers, etc.

b. Band saw - Porter-Cable (3-in. throat)

c. Pipe saw - Fein or equivalent

d. Welding machine - equipped for inert gas welding

e. Dye penetrant weldment inspection kit

f. Oil manometer - equipped with connecting hose

g. Ohmmeters

h. Four portable drop cord lights with safety guards

1. Six - 14-in. diameter type 304 SS Schedule-10 pipe caps, butt weld

j. Six - 16-in. diameter type 304 SS Schedule-10 pipe caps, butt weld

k. One - 6-in. diameter type 304 SS Schedule-40 pipe cap, butt weld

1. One - 3-in. diameter type 304 SS Schedule-40 pipe cap, butt weld
,

m. Scaffolding as required

n. Hoisting and rigging gear as required

o. Portable oxygen analyzer - equipped with audible alarm

p. Bladders - sized for sealing 6-in. to 16-in. pipe - 4 each

q. Three ring flanges - 1/4-in. thick, type 304 SS,17-3/8-in. OD - 14-1/8-in. ID

r. Three ring flanges - 1/4-in, thick, type 304 SS.19-3/8-in. OD - 16-1/8-in. ID

s. One ring flange - 1/4-in. thick, 9-15/ i6-in. OD - 6-3/4-in. ID

t. One ring flange - 1/4-in. thick, 5-15/16-in. OD - 3-5/8-in. ID

u. Dry ice - procure as needed

v. Ten hole saws - 4-in. diameter

w. Two hole saws - 2-1/2-in. diameter

x. Portable 1/2-in. electric drill motor

a
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.

y. Supply of. dry cr.lcium carb: nits

z. Power source required for pipe saw, 220 volt, 3 phase

p za. Three expandable rubber stoppers for 3-in. diameter pipe
- zb. Sixteen - 2-in. valves - steam service

11. Plastic caps or other temporary sealing devices shall be used on exposed sodium piping.
Metal seal plates shall be welded in place before leaving the work area unattended pro-
vided time permits. However, in cases where temporary seals are used for extended
periods suitable surveillance of the area shall be maintained.

12. The following prerequisite items shall be completed and signed off prior to initiating per- '

formance of the work detailed in Section IV, " Method of Performance and Sequence of
Events," of this procedure.

a. Attach to this procedure a copy of the apprope. ate P and I drawing marked to show the
equipment and system isolation to be performed.

NOTE: Drawings shall be marked in accordance with
physical inspection of the system

b. Personnel assigned to the task shall study the procedure and sign same.
,

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated. *

d. Electrical power to the block valves, throttle valves, and primary piping heaters shall
be deenergized and tagged "out of service" in accordance with normal HNPF tagging
procedures.-

I

O) e. Confirm that the entire primary heat transfer system is at ambient temperature priorg
v

to initiating the cutting of any of the sodium piping.

; NOTE: The only exceptions to item (e) above are the
j portions of the primary system lines which connect to

the reactor core vessel. The reactor core vessel shall
remain preheated to ~300*F; therefore, the sodium
lines within the confines of the reactor cavity shall re-
main above ambient temperature due to heat conduction.

f. The primary sodium fill tanks shall have been isolated from their related sodium sys-
tems prior to initiation of Section IV, " Method of Performance and Sequence of Events"
of this procedure.

g. The primary sodium service system lines connecting to the primary heat transfer
loops shall have been cut and capped prior to initiating Section IV of this procedure.

B. HEALTH AND SAFETY

1. Special work permits are required for all penetrations, cutting, handling, and welding of
sodium piping and for sodium handling operations, and for all vault entries.

2. Sodium protective clothing shall be worn at all times by all personnel while within the
working areas of sodium pipe cutting, handling, cleaning, welding and for handling or
disposal of sodium scrap.

'
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3. The buddy system is required for all sodium handling, pipe cutting, and welding opera-
tions and all vault entries.

'

4. Deposit all sodium scrap in metal containers containmg calcium carbonate and deliver
them to the storage locationdesignated by Health and Safety. All primary R/A sodium must
be labeled as such and segregated from non-R/A sodium.

NOTE: No sodium scrap or sodiurn contaminated
component may be left open or unattended except as
specifically authorized by Health and Safety.

5. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all
times during cutting, cleaning, welding of sodium piping, or handling of sodium scrap.

6. Disposal of sodium contaminated equipment and materials shall be performed only as
directed by Health and Safety.

7. The portable oxygen analyzer shall be used to continuously monitor the work area atmo-
sphere; audible alarm shall be set at 19% oxygen.

C. STANDARDS

Work performedin connection with this activity shall be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part II of the HNPF
Operations Manual and specific requirements of this procedure. Pipe cap and ring flange welds
shall be dye penetrant inspected.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section.

2. Confirm that the primary heat transfer system preheat electrical supplies have been
deenergized and tagged out per Part 111, Section A Step 12d. Disconnect the electrical
supplies to the following sodium valves by removing fuses and/or by lifting the leads at.

the breakers, V-101, V-103, V-104, V-201, V-203, V-204, V-301, V-303, V-304, V-001,

V-002, and sodium drain line No. 148 where it connects to the reactor seal plate. All

electrical leads must be taped with electrical tape.

3. Remove electrical conduits, wire tray, and junction boxes only as necessary to permit
removal of the above specified sodium valves and to install capping plates on the related
sodium lines, reference step No. 2.

4. Disconnect and remove the temperature indicating instrumentation from the above spe-
cified sodium valves, reference step No. 2.

5. Confirm that the sodium leak detection system has been deenergized and tagged out per
tag-out procedure. Disconnect the electrical supplies to the sodium leak detectors on the
sodium valves specified in procedural step No. 2.

6. Remove the conduits, wire trays, and junction boxes only as necessary to permit access
for working.

7. Remove the thermal insulation from tne items specified in step No. 2. The insulation will

be removed only as necessary to permit removal of the valves and installation of capping
plates on the related pipes. u)
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8. Rsmove the heater reflector ovsn from tha hat,ters on the velve bodies end sodium lina

No. 148 at the reactor seal plate.
,

9. Remove the heaters from the valve bodies and one set on line No. 148 -6 in. from where
it enters the reactor cavity liner.

10. The line heaters on each side of the specified sodium valves will not be removed; however,

it will be necessary to remove the heater holding devices sufficiently to permit bending the.

heaters away from the pipes on both sides of the valve bodies to permit access for cutting
the lines.

11. Close and tag out the inert gas supply valves to the reactor liner c avity (helium system).
V -8109.

12. Reduce the inert gas pressure on the reactor cavity to 0-gage pressure by operating R/A
;

vent system valve V-10142. '

13. Cut line No. 237 (18-in. guard pipe) near the poir.t where it connects to sodium valve
No. 103 (14-in. sodium throttle valve, loop No.1), see sketch attached.

14. Cut line No. 237 (18-in. guard pipe) on the reactor side of the junction (pipe tee) of line 6

No. 237 and line No. 286 (10-in. guard pipe).

15. Cut line No. 286 (10-in. guard pipe) -16-in. below the point where it connects to the pipe
tee (junction of guard pipes No. 237 and No. 286).

16. Cut the loose section of guard pipe longitudinally to permit removing it. 9

#17. Cut line No. 238 (18-in. guard pipe) near the point where it connects to sodium valve
V-203 (14-in, throttle valve, loop No. 2).
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lb. Cut line No. 238 (18-in. guard pipe) on the reactor side of the junction (pipe tee) of guard
pipes No. 238 and No. 285,

19. Cut line No. 285 (10-in guard pipe) -16 in. below the point where it connects to the pipe
tee (junction of guard pipes No. 238 and No. 285).

20. Cut the loose section of guard pipe longitudinally to permit removing it.

21. Cut line No. 284 (10-in. guard pipe) near the point where it connects to sodium valve
V-002 (6-in. moderator coolant inlet valve).

22. Cut line No. 284 (10-in. guard pipe) -2 ft downstream of sodium valve V-002 toward the
reactor; remove the guard pipe.

CAUTION

The inert gas pressure in the reactor core and the pri-
mary heat transfer loops will be at -1/4-in w.g. pres-
sure. Personnel will be suited in protective clothing
and equipped as per instructions from CPPD Health
and Safety to work contaminated sodium.

23. Penetrate sodium line No. 237 (14-in. reactor inlet line, loop No. 1) with a 4-in, diameter
hole saw at the exposed pipe tee (junction of sodium lines No. 237 and No. 286).

24. Insert an inflatable bladder into the sodium line No. 237, and position it toward the reactor
vessel just beyond the point where sodium line No. 286 connects to sodium line No. 237.

25. Inflate the bladder sufficiently to seal sodium line No. 237.

26. Tape seal the hole saw penetration in sodium line No. 237.
.

27. Penetrate sodium line No. 238 (14-in. reactor inlet line, loop No. 2) with a 4-in. diameter

hole saw at the exposed pipe tee (junction of sodium lines No. 238 and No. 285).

28. Insert an inflatable bladder into sodium line No. 238 and position it toward the reactor
vessel just beyond the point where sodium line No. 285 connects to sodium line No. 238.

,,

Inflate the bladder sufficiently to seal sodium line No. 238. Tape seal the hole saw pene-
tration in sodium line No. 238.,

!

29. Penetrate sodium line No. 284 (6-in. moderator coolant inlet line) with a 2-1/2-in. diam-
eter hole saw on the reactor side of sodium valve V-002.

30. Insert an inflatable seal into sodium line No. 284 and position it toward the reactor. Inflate
it sufficiently to seal the pipe. Tape seat the hole saw penetration.

31. Penetrate sodium line No. 237 near the point where sodium line No. 237 connects to check

valve No. 104 (piping system si<'e) with a 4-in. diameter hole saw.

32. Insert an inflatable seal into sodwm line No. 237 and position it upstream of piping system
side of the hole saw penetration. ,

33. Inflate the seal sufficiently to seal the pipe and tape seal the hole saw penetration.

34. With a 4-in. diameter hole saw penetrate sodium line No. 238 (14-in, diameter reactor
inlet line, loop No. 2) near the point where tt connects to check valve V-204 (piping system
side of V-204). Insert an inflatable seal into sodium line No. 238 and position it upstream

,

of piping side of the hole saw penetration.

| Al- AE C - 12 709
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35. Inflate the seal sufficiently to ser.1 the pipe red than tapa seal the hele er.w p:nstrtticn.

NOTE: All pipe cuts are to be made so that the hole
f h saw penetrations will be removed with the pipe spooli and will not have to be resealed.

36. Cut sodium line No. 286 (6-in. moderator coolant line) near where it connects to the pipe
tee in sodium line No. 237; tape seal the cut.

37. Cut sodium line No. 285 (6-in. moderator coolant line) near where it connects to the pipe
tee in sodium line No. 238; tape seal the cut.

38. Cut sodium line No. 285 (6-in. moderator coolant line) near where it connects to the down-
stream side of sodium valve V-001 (4-in. moderator coolant block valve),

39. Lower the loose piping assembly sufficiently to permit installation of temporary seals
(plastic caps) over the exposed pipe openings. Six seals are required.

40. Complete removal of the piping assembly from the work area and lay it aside.

NCTE: The configuration of the piping assembly is
such that it will not pass through the vault access
opening; therefore, it will be cut into pieces.

41. Cut sodiu.n line No. 237 on the piping e y~.em side of check valve No.104.

The inflatable seat is to remain in position on the piping side of the cut; tape seal cut. -

42. Cut sodium line No. 237 on the reactor side of the pipe tee (junction of sodium lines
No. 237 and No. 286). The inflatable seal is to remain in position on the reactor side of
the cut.

.(.
. 43. Holst the check-valve, throttle-valve assembly, including the pipe tee, upward to permit
"

installation of temporary seals over the pipe openings; four seals (plastic caps) required.
If necessary because of the confined working area, the throttle valve may be separated
from the check valve and removed from the area separately.

44. Hoist the check-valve, throttle-valve assembly from the pipe vault and store per CPPD's
instructions.

45. Cut sodium line No. 238 on the piping system side of check valve No. 204 just upstream of
the hole saw penetration. The inflatable seat is to rersain in place on the piping side of the
cut.

46. Cut sodium line No. 238 on the reactor side of the pipe tee (junction of lines No. 238 and
No. 285). The inflatabic seal is to remain in position on the reactor side of the cut.

47. Hoist the check valve-throttle valve assembly, including the pipe tee, upward sufficiently
to permit installation of temporary seats over the exposed pipe openings; four seats

|'
(plastic caps) required.

(

48. Remove the temporary seal from line stub No. 237 (reactor side).

| 49. Remove the residual sodium from the interior of the line to a depth of -10 in.

50. Position a 17-3/8-in. OD by 14-1/8-in. ID SS ring flange in the annulus between the guard
pipe and sodium line No. 237 The flange must be in position before welding the pipe cap
on.

| AI- AE C - 12709
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51. Prepare sodium line stub No. 237 for welding (chamfer end of pipe) and position a 14-in.
SS pipe cap with 4-in. diameter nipple on the line stub.

52. Weld a pipe cap to the sodium line stub No. 237. Leak testing of the weld root pass is to
be made by the tungsten inert gas method.

NOTE: The inflatable seals must remain in position
until all the pipe caps are seal welded in place; they
shall then be removed through the 4-in. diameter
nipples.

53. Position the ring flange -2 in. into guard pipe No. 237; weld it to the interior surface of
the guard pipe and the exterior surface of sodium line No. 237.

54. Install a 14-tn. SS pipe cap on sodium line stub No. 238 (reactor side) as per procedural
steps No. 48 through No. 53. This installation chall include the ring flange that seals the
annulus between the guard pipe and the sodium line.

55. Cut sodium line No. 284 (6-in. moderator coolant inlet line) into random lengths to permit
removing it from the pipe vault. Visual inspection of the line indicates that approximately
three cuts are required. The final cut shall be made near the point where the line attaches
to sodium valve V-002 (upstream side of valve). Install temporary seals over the exposed
line stubs. This removal shall include freeze trap No. 14 and its related helium and vent
line.

56. Cut sodium line No. 284 (6-in. moderator coolant line) on the reactor side of V-002. The
expandable seal is to remain in position. Install temporary seals over the exposed line
stubs and remove valve V-002 from the area.

57. Remove the temporary seal from line stub No. 284 and remove the residual sodium from
the interior of the pipe up to the inflated seal or to a minimum depth of 8 in.

58. Prepare line stub No. 284 for welding (chamfer the pipe).

59. Position a 9-15/16-in. OD by 6-3/4-in. ID ring flange in the annulus between the guard.

pipe and line No. 284.

60. Position a 6-in. diameter SS pipe cap on sodium line stub No. 284 and weld it to the line
stub.

NOTE: The inflatable seal must be located in sodium
line No. 284 such that welding the ring flange will not
damage or burn it.

| 61. Position the ring flange 2-in. into the guard pipe and weld it to the interior surface of the
| guard pipe and to the exterior surface of sodium line No. 284.

62. Instalt 14-in. diameter SS pipe caps on sodium line stubs No. 237 and No. 238 (piping sys-
tem side) as in procedural steps No's. 48, 49, 51, and 52.

63. Cut line No. 231 (20-in. diameter guard pipe) near the point whe re it connects to the reac-
tor side of primary block valve V-101 and near the bellows toward the reactor; this pipe
spool is 2 -in. long.

O-
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64. Cut ths loose pipa speol longitudintily to parmit its rsmoval.

65. With a 4-in. diameter hole saw, penetrate sodium line No. 231 (16-in. diameter reactor
T outlet line. loop No. 1) near the point where the pipe connects to the sodium valve V-101

(reactor side of valve).

66. Position an inflatable seal inside sodium line No. 231 upstream or toward the reactor and
inflate it sufficiently to seal the pipe. Tape seal the hole saw penetration.

67. With a 4-in. diameter hole saw, penetrate sodium line No. 231 near the point where the
pipe connects to the valve body, V-101 (piping system side).

68. Position an inflatable seal on the downstream (piping system side) of the hole saw penetra-
tion, and inflate it sufficiently to seal the pipe; tape seal the hole saw penetration.

69. Cut sodium line No. 231 on the reactor side of valve V-101 so that the hole saw penetration
is removed with the valve; tape seal the cut.

70. Cut sodium line No. 231 on the piping system side of valve V-101 downstream of the pipe
system side of the hole saw penetration.

71. Holst sodium valve V-101 upward sufficiently to permit installation of temporary seals ,
over the exposed pipe openings; four seats required.

72. Hoist the valve from the pipe vault and store it per CPPD's instructions.

73. Remove the temporary seal from sodium line stub No. 231 (reactor side), and remove the
'residual sodium from the interior of the line to a depth of -10 in. The inflatable seal

shall be retained in place.

74. Position a 19-3/8-in. OD by 16-1/8-in. ID ring flange in the annulus between the guard
i
' pipe and the sodium pipe.

'

75. Prepare sodium line stub No. 231 for welding (chamfer the end of the pipe).

76. Position a 16-in, diameter SS pipe cap and weld it to line stub No. 231.

77. Insert the ring flange -2 in into guard pipe No. 231; weld it to the interior surface of the
guard pipe and to the exterior surface of sodium line No. 231

78. Install a 16-in. diameter SS pipe cap on line stub No. 231 (piping system side) as per
procedural steps No's. 73, 74, and 76.

79. Cut and remove a 3 ft section from line No. 148 (6 in guard pipe) 6 ft from the point
where it connects to the gallery seal plate.

80 Cut sodium line No.148 (3-in. diameter reactor fill and drain line) -3-in. from the end
of the guard pipe (reactor side of exposed portion of sodium line No.148); tape seal the

| cut.
|

81. Cut sodium line No. 148 -3 in from the guard pipe on the piping system side of the ex-
posed portion of sodium line No. 148.

82. Remove the pipe spool and install temporary seals over the exposed pipe openings; four
seals required. Remove the pipe spool from the area to storage.

83. Remove the temporary seal from sodium line stub No. 148 (reactor side) and insert an
| expandable stopper into the line to a depth of 6 in. Expand the stopper sufficiently to seat

the pipe,
m
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84. Remove the residur.1 sodium from the interior of the pipe to a depth of -4 in.

85. Prepare sodium line stub No. 148 for welding (chamfer end of pipe).

86. Position a 5-15/16-in. OD by 3-5/8-in. ID ring flange in the annulus between guard pipe
No. 148 and sodium line No. 148.

87. Remove the expandable rubber stopper from the line stub, and position the pipe cap on the
line. Tape seal the annulus between the pipe and pipe cap.

88. Remove the tape sufficiently to permit tack welding the pipe cap at approximately three

places around its circumference. Replace the tape to prevent excessive inert gas leakage.

89. Proceed to make the weldment root pass; remove the tape as necessary to permit welding.

90. Complete the weldment. The inert gas pressure in the reactor shall be carefully controlled

to prevent blowing a hole in the weld.

91. Position the ring flange -1 in. into the guard pipe No. 148; weld it to the interior of the
guard pipe and to the exterior surface of sodium line No. 148.

92. Cut the remaining section of sodium line No. 148 into random lengths to permit removing
it from the area. T ais remo.ral will include sodium valve V-459. Temporary seals

(plastic caps) shall be installed on all exposed pipe openings.

NOTE: The preceding procedural steps that pertain to
the removal of sodium valves V-101, V-103, V-104,
V-203, V-204 and to capping of their related sodium
lines shall be applicable to removal of sodium valves
V-201, V-301, V-303, and V-304 and to capping of
their related sodium lines.

93. Dye penetrant inspect all pipe cap weldments. Repair welds if necessary and inspect
repairs.

94. Remove the inflatable seals from the sodium lines indicated below. The seals shall be
deflated and pulled through the 4-in. diameter pipe nipple on the pipe caps. When a seal

;* is removed, a 4-in. to 2-in reducer and a 2-in. valve shall be installed (welded) onto the

4-in. diameter pipe nipple. To insure a positive seal, install a pipe plug in each valve.

Sodium Line Number

L237 - Reactor Side
L237 - System Side
LZ38 - Reactor Side
L238 - System Side
LZ31 - Reactor Side
L231 - System Side
L232 - Reactor Side
L232 - System Side
L233 - Reactor Side

L233 - System Side
L239 - Reactor Side,

L239 - Sy stem Side
L284 - Reactor Side

e ,fAI- AE C -12709
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95. Dye psnstrrnt inapset the ring fit;ngs weldmsnts end report the results to CPPD in writing.

96. A daily progress report shall be made and delivered to CPPD. This report shall include
'. manpower, unusual problems encountered, and any unusual conditions that may have de-

'
veloped in the course of this work.

97. By signature acknowledge that this procedure has been studied and understood, RDP 5-2,
Removal of the Primary Block and Throttle Valves and Isolation of the Reactor from its
Related Sodium Systems.

98. Procedure RDP 5 2. In reference to removal of the Primary Sodium Block and Throttle
Valves, and Isolation of the Reactor from its Related Sodium Systems, the following
statement shall be signed. Work was completed this date in accordance with this proce-
dure and that attached support drawings, weldment inspection reports, and other data as
listed below. Indicate the data; attach drawings; and list pertinent data.

<

*

.
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PROCEDURE 8. |

(O~ ISOLATION OF INTERMEDIATE HEAT EXCHANGER MODULES
O FROM THEIR RELATED PRIMARY SYSTEM

I. PURPOSE

lThis procsdure establishes a step-by-step sequence for isolating the three intermediate heat !

exchangers (six modules) from their related primary systems, as a part of the retirement of the
primary heat transfer system and to permit the removal of the heat exchangers for off-site shipment.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows.

Disconnect and remove the electrical service to the primary system piping in the immediate area
of the intermediate heat exchangers; disconnect and remove the temperature indicating instrumenta-
tion from the heat exchangers primary system lines; disconnect and remove the sodium leak detectort
from the intermediate heat exchanger vessels; remove conduits, wire tray, and junction boxes from
the vault as necessary to facilitate removal of the heat exchanger modules; remove thermal insula-
tion and line heaters as required; cut the primary sodium lines connected to the heater exchanger .

modules; install capping plates on the heat exchanger vessel line stubs; pressurize the vessels with
inert gas for subsequent off-site shipment and storage; and install pipe caps and an interconne: ting
line on the line primary system line stubs in preparation for steam cleaning the piping systeras.

b() .

III. CRITERIA

A. REQUIREMENTS

1. This activity shall be coordinated with other plant activities during the HNPF retirement
p rog ram.

| 2. All operation of plant equipment and deenergizing of electrical circuitry required in the per-
) formance of this procedure shall be performed oisly by CPPD plant personnel.

3. Prior to cutting sodium lines or removing pipe support devices (pipe hangers), temporary
support shall be provided. The temporary support may be by use of chain falls and lifting
slings or by other safe devices.

4. Notification shall be made to the CPPD shift supervisor prior to initiating this work and alsoi

immediately prior to making any penetrations into piping or components which may affect, or
require special operation of, any associated plant system or components.

5. Exposed electrical leads shall be checked for voltage prior to making physical contact with
the wire.

6. Personnel assigned to specific noninterruptable tasks (such as pipe cutting, closure welding,
sodium removal, and handling) shall not be given additional assignments until their particular
phase of that task is completed.

Al- A EC- 12709
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1) Work items of Activities 1 through 9 pertinent to that volume shall be completed.

2) Any Category D items to be disposed of in that volume shall be placed therein.

3) Any necessary radiological decontamination of components on surfaces in that volume
shall be performed in accord with Activity Specification No. 7 criteria.

4) The final radiological status of the volume shall be recorded.

After the above have been accomplished, penetrations to the Isolation Structure will be sealed;
an access and weatherproof protective covering will be placed over exposed horizontal surfaces of the
Reactor Building floor structure and the IHX cells structure, and the covering will be suitably inte-
grated to these structures to meet the access and weatherproof requirements specified in Part C of
this section. Details concerning the proposed nature of the weather and access proof protective

*
covering, and the proposed nature of sealing penetrations, have been presented elsewhere. Gene ral
criteria for the protective covering and penetration seals are listed in Part C of this specification.
Further' detailed design of the protective covering and penetrations seals will be carried out as out-
lined in subsequent paragraphs of this section of this specification. Prior to the placement of the
protective covering, a determination shall be made as to what portion of the existing Reactor Building
structure must be demolished, if any, in order to render the premises radiation safe in the most
feasible and economic fashion. For this determination, the following ground rules shall apply.

1) The protective covering and penetration closures selected must meet the radiological and
engineering criteria of Parts B and C of this section.

2) Existing above grade Reactor Building structures shall be removed only if such removal
is economically advantageous to the Atomic Energy Commission and/or necessary for
rendering the premises radiation safe.

3) The removal of the building shall be deemed economically advantageous if any of the follow-
'

ing three evaluations are found to result in a net financial gain to the Commission:

a) The cost for removing the structure vs any gain from resulting scrap sales,

b) The difference in cost of the penetration seals and protective covering required to meet
.

the criteria of Parts B and C which would be incurred if the structure remains in place

rather than being removed, and

c) Any other economic advantages and/or monetary reimbursements which the Commission
may accrue if the Reactor Building structures are removed and/or modified in some
specified manner.

4) For purposes of determination of the value of the Reactor Building and its associated con-
tents as scrap to a prospective demolition or modification subcontractor, the following
definition of the Reactor Building structure shall apply.

The Reactor Building structure is considered to consist of all above grade structures and hard-
ware south of Column Line 13 with exception of the following: the HNPF Isolation Structure itself as
defined in Section 11 of this specification, any items on AEC excess property lists for which CH
approved purchase orders are received, and any other property whose disposal has been specified
in Activity Specifications I through 9.

*NAA-SR-MEMO-12263, " Study of Methods for Permanent Sealing of Reactor and Cavity," and
NAA-SR-MEMO-12270, "HNPF-Proposed Methods for Closing, Scaling, and Disposition of
St ruc tu re s"

).
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10. The inflttsble setl tschniqua chall be und to prsvent cir frcm antaring tha har,t exchang2r
modules and the heat transfer loops.

-

II. The following prerequisite items shall be completed and signed off prior to initiating perform-,

O ance of the work detailed in Section IV, " Method of Performance and Sequence of Events," of
this procedure,

a. Attached to this procedure there shall be a copy of the appropriate P and I drawing marked
to show the equipment and system isolation to be performed.

b. Responsible personnel assigned to the task shall study and sign the procedure.

c. Potential hazards relating tc the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated.

d. Electrical power to the IHX and primary heat transfer system piping heaters in the im-
mediate area of the IHX shall be deenergized and tagged "out of service" in accordance
with' normal HNPF tagging procedure.,

e. Electrical power to the IHX sodium leak detectors shall be deenergized and tagged "out of
service" in accordance with HNPF tagging procedure.

f. Check to confirm that the primary heat transfer system piping is at ambient temperature
prior to initiating the cutting cf any of the sodium piping.

B. HEALTH AND SAFETY
<

l. Special Work Permits are required for all penetrations, cutting, handling, cleaning, welding,
and handling or disposal of sodium scrap.

2. Approved protective clothing shall be worn at all times by those personnel directly involved
in making penetrations, cutting, handling, cleaning, and welding of sodium piping.

\
3. The buddy system is required for all vault entries, sodium handling, pipe cutting, and weld-

ing operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver them
to the storage location designated by Health and Safety.

NOTE

No sodium scrap or sodium contaminated component
may be left open or unattended except as specifically
authorized by Health and Safety.

5. Calcium carbonate and sodium fire fighting equipment must be immediately available at all
times during cutting, cleaning, and welding of sodium piping, and during handling of sodium
scrap. No water shall be permitted in the area.

6. The portable oxygen analyzer shall be used to continuously monitor the work area atmosphere,
with its associated audible alarm set at 197. oxygen.

7. Disposal of sodium contaminated equipment and materials shall be performed only as directed
by Health and Safety.

AI- A EC- 12709
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c) Appropriate radiological surveys will be conducted, and cny neceserry rediologicci
decontamination of components or surf aces in that volume shall be performed in ac-
cordance with Activity Specification No. 7 criteria. ,,

d) The final radiological status of the volume shall be recorded.

2) Penetrations to the Isolation Structure will be sealed in accordance with the criteria in
Part 111-C of this specification.

3) Reactor Building structures removal and/or modification necessary to permit installation
of the access and weatherproof protective covering will be initiated and the protec'.ive
covering will be installed and integrated to the designated concrete structures to produce
the completed Isolation Structure which will meet the criteria of Parts III-B and III-C cf
this specification.

4) Further removal and/or modification of Reactor Building structures will be performed in
accord with the results of engineering feasibility and economic studies performed as out-
lined in Part Ill-A of this specification. In order for such removal and/or modifications
to be authorized, the above studies must show that the proposed operations are an engineer-
ing necessity to render the HNPF site radiation safe and/or such operations will be eco-
nomically advantageous to the Atomic Energy Commission.

e,
.

.
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10. Pressura shell be m:inteined et 1/4 in, w. g. by opercting tho is11twing velves.

1 3 Loop No. I V-847 Modules I A and IB,
'

' Freeze Trap No. 11
Helium Supply Throttle Valve

V-844 Modules I A and IB
Freeze Trap No.11
Helium Supply Block Valve

Loop No. 2 V-848 Modules 2A and 2B
Freeze Trap No. 12
Helium Supply Throttle Valve

V-845 Modules 2A and 2B
Freeze Trap No. 12
Helium Supply Block Valve

Loop No. 3 V-849 Modules 3A and 3B
Freeze Trap No.13
Helium Supply Throttle Valve

V-846 Modules 3A and 3B
Freeze Trap No. 13
Helium Supply Block Valve

CAUTION

The personnel performing the sodium line cutting *

operation shall suit in the proper protective clothing
as specified by Health and Safety and detailed in the
Special Work Permit issued for this work. Notify
CPPD Shift Supervisor prior to making each pene-
tration into sodium lines.

NOTE
1

An inert gas atmosphere will be maintained on the
heat exchangers during the isolation operation.

11. Penetrate sodium line No. 242 (14 in. diameter - Module 1 A outlet) with a 4-in. diameteri

hole saw near the point where it connects to Module 1A outlet pipe elbow. Pipe cuts are to
be made on the horizontal section of piping.

I 12. Remove the hole saw blank and immediately install inflatable seals inside the line. Inse rt
one into Module 1A outlet pipe elbow and one downstream of hole saw penetration. Inflate
the seals sufficiently to seal the pipe.

13. Penetrate sodium line No. 243 (14-in diamete r - Module IB outlet) with a 4-in. diamete r
hole saw near the point where it connects to Module IB outlet pipe elbow.

14. Remove the hole saw blank and immediately install inflatable seals inside the line. Inse rt
one into Module IB outlet elbow and one downstream of the hole saw penetration. Inflate the
seals sufficiently to seal the pipe.

AI- AEC- 12709
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The most economic rz! tern:tive, where technier.11y feasible altern .tives exist. will be used for
disposal of a given item.

B. HEALTH AND SAFETY

Operations connected with this activity will be carried out under normal HNPF and CPPD safety
regulations. Heavy equipment lifting and moving will be conducted in accordance with the CPPD
Safety Manual. Radiological safety will be in accordance with the HNPF Operations Manual, Vol-
ume la, Part III. Those major components, for which it is uneconomical to meet the limits of Sec-

tion V, will be evaluated by AI on a case basis to determine their ultimate disposition. with AEC
app roval. Radioactive contamination limits for components which are to be left in place or shipped
off-site as scrap for unrestricted use are contained in Section V of this activity specification. Cri-
teria for disposal of radioactively contaminated items within the HNPF Isolation Structure are con-
tained in Section VI of Activity Specification Number 7.

C. STANDARDS

Operations connected with this activity will be conducted in accordance with good engineering
practice. No special nonradiological standards are deemed necessary.

IV. METHOD ACCOMPLISHMENT AND SEQUENCE OF EVENTS

Items for which approved CH purchase orders are received (Category A items) will be disposed
of in accordance with their respective removal requirements. Remaining items will be disposed of
as follows.

1) Piping in the pipe tunnel connecting the Reactor Building with the Radioactive Waste
Facility will be: .

a) Externally and internally decontaminated to the unrestricted use disposal limits ( Appen-
'

dix I) and disposed of as Category C items. or

b) Disposed of as Category D items inthe HNPF 1 solation Structure in accord with the
' criteria of Section VI of Activity Specification No. 7 if in-place decontamination is

i economically unfeasible.

2) Pipe tunnel surfaces will be decontaminated to the unrestricted use disposal limits, see
Section V. The pipe tunnel will be disposed of as a Category C item.

3) The tunnel penetration to the Reactor Building (HNPF Isolation Structure) will be sealed
and weatherproofed in accord with Activity Specification No. 10, Securing of the Isolation
St ructu re.

4) Above grade Radioactive Waste Facility hardware and components will be:

a) Decontaminated to the unrestricted use disposal limits. Section V, and disposed of as
Category B items, or

b) Disposed of as Category D items in the HNPF Isolation Structure in accord with the
criteria of Section VI of Activity Specification No. 7 if decontamination is economically
unfe a s ible.

'

,
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28. Intts11 a 13-3/8-in. dismatar SS cepping p1sts (fittsd with 1/4-in. SS bsr strek valve) en lins
stub No. 243 per procedural steps No. 22 through No. 27.

eN
$

' 29. Remove the temporary seal from line stub No. 237 and remove the residual sodium frem the
interior of the pipe to a depth of ~10-in. The inflatable seal shall be retained in position.

30. Prepare the line stub for welding (chamfer end of pipe).

31. Position a 14-in. diameter schedule-10 pipe cap with 4-in. nipple on line stub No. 237 and
weld it to the pipe; an inert gas backup is required.

32. Deflate and remove the inflatable seal through the 4-in. pipe nipple.

33. Seal the 4-in. diameter pipe nipple with a 4-in. threaded pipe cap until interconnecting line
from inlet header to outlet header is assembled and ready for installation.

34. Connect a regulator equipped nitrogen gas bottle with a flow indicator to each bar stock valve
on heat exchanger line stubs No. 242 and No. 243. Connect a manometer to each module
between the nitrogen supply and the bar stock valve. ,

NOTE.

Maintain an inert atmosphere by using a bottled supply.

35. Penetrate sodium line No. 240 (14-in. diameter - Module 1 A inlet) with a 4-in. diamete r
,

hole saw near where the line connects to the elbow of the inlet nozzle. The cut shall be made
on the horizontal section of piping.

36. Remove the hole saw blank, and immediately install inflatable seals on each side ci the hole
saw penetration. Inflate the seals sufficiently to seal the pipe. Tape seal the hole saw
opening.

37. Penetrate sodium line No. 241 (14-in. diamete r Module IB inlet) with a 4-in. diamete r hole
saw where the line connects to the elbow of the inlet nozzle.

38. Remove the hole saw blank and immediately install inflatable seals on each side of the hole
saw penetration. Inflate the seals sufficiently to seal the pipe. Tape seal the hole saw opening.

39. Penetrate sodium line No. 234 (14-in. diameter primary sodium pump discharge line) with a
4-in. diameter hole saw approximately 1 ft upstream of the pipe tee (junction of sodium lines
No. 234, 240 and 241).

40. Remove the hole saw blank and immediately install inflatable seals on each side of the hole
saw penetration. Inflate the seals sufficiently to seal the pipes. Tape seal the hole saw
opening.

CAs f1ON

Insure that the piping to be removed is adequately
s uppo rted.

41. Cut sodium line No. 240 between the seals which were inserted in step 36. Tape seal the cut.
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42. Cut sodium line No. 241 between the seals which were inse rted in step 38. Tape seal the cut.

43. Cut sodium line No. 234 between seals which were inserted in step 40 and hoist the pipe assem-
bly upward sufficiently to permit installation on temporary seals (plastic caps) on all exposed "

pipe openings.

44. Complete the removal of disassembled piping from the vault and store it as per CPPD's
instructions.

45. Remove the temporary seal from line stub No. 240 on heat exchanger Module 1A and remove
the residual sodium from the interior of the pipe to a depth of ~10 in. The inflated seal shall
be retained in position.

46. Determine that the 13-3/8-in. by 1/4-in. thick capping plate will fit inside the line stub.

CAUTION

Assure that the inert gas pressure on the heat j

exchanger Module 1 A is 1/4 in, w. g. |
|

47. Deflate the inflatable seal sufficiently to permit sliding it out of line stub No. 240.'

48. Immediately position the capping plate inside the line stub 1/2 in. and tack weld it into
position.

49. Tape seal the annulus between the capping plate and the interior of the pipe.

50. Apply the capping plate weldment root pass, removing the tape as necessary to permit
welding.

51. Complete the weldment and perform a dye penetrant inspection of the final filler pass.

52. Install a capping plate on line No. 241 (heat exchanger Module IB) as per procedural steps
No. 45 through No. 51.

53. Close the bar stock valves on Modules 1A and IB; replace manomete r with a 0 to 10 peig
- pressure gage.

54. Pressurize heat exchangers Module 1A and Module IB to 5 psig with nitrogen gas. Close the
bar stock valves, and remove the nitrogen supply. Seal the bar stock valves with pipe plugs.

i 55. Remove the temporary seal from the sodium line stub No. 234. Remove the residual sodium
from the interior of the pipe to a depth of ~10 in. The inflatable seal shall be retained in
position.

56. Prepare the line stub No. 234 for welding (chamfer end of pipe).

57. Position a 14-in. diameter schedule-10 SS pipe cap, fitted with a 4-in. diamete r SS pipe
nipple, on the line stub. This pipe nipple must be threaded for temporary sealing with a
pipe cap.

58. Weld the pipe cap to the line stub. Inert gas backup is required. Inspect the pipe cap
weldment.

59. Deflate and remove the inflatable seal through the 4-in. pipe nipple.

60. Seal the 4-in. pipe nipple on line No. 234 pipe cap with a 4-in. to 2-in. reducer and a 2-in.
valve. Seal the valve with a pipe cap.

O
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61. Remov3 in:ulation as requirsd from ths hsetir ovana cnd from ths bellows reglen of hact
exchanger Modules I A and 1B.

, 62. Install the special bellow clamps on the modules to prevent the bellows from flexing when the
'

heat exchangers are being handled.

63. Attach lifting slings to the heat exchanger mounting frames.

NOTE

Estimated weight of modules - 28,000 lb.

64. Detsch the frame mounting bolts and hoist the modules from the vault.

65. Transport the heat exchanger modules to the reactor high bay floor area for packaging and
shipment off-site.

66. Heat exchange rs Modules 2A, 2B, 3A and 3B shall be isolated and removed as per Section IV
of this procedure. The line numbers will be changed on the field copy of Procedure RDP 5-3
to correspond with heat exchangers No. 2 and No. 3.

67. A daily progress report shall be made and delivered to CPPD. This report shall state man-
power, unusual problems encountered, and any unusual conditions that may have developed
in the course of the work.

. ~

' Ou,

1
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PROCEDURE 9. iN
ISOLATION AND REMOVAL OF PRIMARY PUMP BALANCING LEGS

L PURPOSE

This procedure establishes a step-by-step sequence for isolating the three primary sodium pump
balancing legs for removal trom the facility.

II. D ESCRIPTION

The activities to be accomplished by this procedure are as follows. Confirm that the electrical
service to the balancing legs and their related piping has been deenergized and tagged out; disconnect
and remove electrical power supplies to the balancing leg 6, including the sodium leak detectors; dis-
connect and remove the temperature indicating instrumentation from the balancing legs, including
their associated pips.ig; remove thermal insulation, heater reflector oven, and line heaters as re-
quired to provide access for cutting the lines; and cut and cap the sodium and vent lines as specified
by Section IV of this procedure. Romove the balancing legs from the pipe vault for disposal.

IIL CRITERIA
.

A. REQUIREMENTS AND PREREQUISITES

1. This activity shall be coordinated with other plant activities during the HNPF retirement.

h' 2. All operation of plant equipment and deenergizing of electrical circuitry required in ti., per-
'

formance of this procedure shall be performed only by CPPD plant personnel.

3. An inert gas atmosphere shall be maintained on the balancing legs and the heat transfer loops
during the performance of Section IV of this procedure.

4. Notification shall be made to the shift supervisor prior to initiating this work and also im-
mediately prior to making any penetrations into piping or components which affect, or require
special operation of, any associated plant system or components.

5. Personnel assigned to specific noninterruptable tasks, such as pipe cutting, closure welding,
rer., oval, and handling, shall not be given additional assignments until their particular phase
of that task is completed.

,

6. Confirm that the following primary sodium pump case vent valves are la the closed position.

Valve No. De s c ription

V-107 Pump Case No. 1 (P101) Vent
V-207 Pump Case No. 2 (P201) Vent
V-307 Pump Case No. 3 (P301) Vent

7. Dry ice shall be employed as a heat sank when installing capping plates or pipe caps, pro-
vided the particular location requires it.,
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5. Tools and equipment required for the work detailed are listed below.

liand tools - wrenches, plie rs, hamme rs, lagging saws, tin snips, wtre cutters, screwa.
'drive rs, spatulas, sodium auge rs, and scrape rs.

b. Hand-ope rated pipe cutters for 2-sn. and 3-in. pipe

c. Porte r-Cable band saw - spare blades

d. Welding machine - equipped for ine rt gas welding

Cloth tape - 2 rollse.

f. Two hole saws - 2-1/2-in. diam

g. Capping plates - 1/4-in. thick, 304 SS, 6-3/4-in. diam

h. Plastic pipe caps - 2 in.

i. Plastic pipe caps - 6 in.

J. Three capping plates - 1/4 in, thick, Type 304 SS, 3-5/8 in. diam

k. Three capping plates - 1/4 in. thick, Type 304 SS, equipped with 1/4 i bar stock valve

1. Six pipe caps - 2 in. diam, 304 SS, butt weld type, Sched-40

m. Six pipe caps - 6 in. diam, 304 SS, butt weld type, Sched-40

n. Scaffolding as required

o. Four expandable rubbe r stoppe rs for 2-in. pipe

p. 1/ 2-in. portable drill motor

q. Hoisting and rigging gear for handling pipe spools
5

r. Dry ice - procure as needed

s. Ohmmete rs

t. Pans and supply of dry calcium
.

u. Regulator equipped nitrogen bottle with connecting hose

9. The expandable rubber stopper and inflatable seal technique shall be used to maintain an inert
atmosphere on the primary neat transfer loops.

|

10. The inert gas pressure on the primary heat transfer 1. ops shall be carefully controlled during
the process of cutting and capping the sodium lines connecting the balancing legs to the pumps.

11. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Pe rformance and Sequence of Events,"
of this procedure,

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the sys-
tem isolation to be performed.

NOTE

l Drawings shall be marked in accordance with the
physical inspection of the system.

.
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b. Forsennel assignud to ths task cht11 study end sign th2 prt:ccdura.

c. Potential hazards relating to the work to b' performed shat! be discuased with the per.
N sonnol involved before the operation is init.ated.

d. The e ectrical powe r supply to the balancing legs and the associated piping will be de-
energized and tagged out pe r CPPD tag-out procedure.

e. Confirm that the primary heat transfer loops No. 1, 2, and 3 are at ambient temperature.

B. HEALTH AND SAFETY

1. Special work permits are required for all penetrations, cutting, cleaning, welding of sodium
piping, and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the con-
fines of the working areas during pipe cutting and pipe capping operations.

3. Deposit all sodium scrap in metal containers containing calciu'm carbonate and deliver them
to the storage location designated by Health and Safety. Primary R/A sodium piping shall be
labeled as such before removal from the working area.

4. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
during cutting, cleaning, welding of sodium piping, and handling of sodium scrap.

5. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

6. Disposal of sodium contaminated equipment and materials shall be performed only as directed *

by Health and Safety.

7. A portable. oxygen analyzer e' quipped with an audible alarm shall be used '.o continuously
- monitor the work area atmosphere; alarm set at 18% oxygen.

Od C. STANDARDS

Work performed in connection with this activity shall be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulatbns) in accordance with Part III of the HNPF
Ope rations Manual and specific requirements of this procedure. The root pass of all pipe cap and
capping plate welds shall be made by the tungsten inert gas method. The pipe cap welds shall be
x-ray inspected. The capping plate welds shall be dye penetrant inspected.

IV. htETHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS
|

1. All preparatory work shall be completed before starting the work of this section of the
procedure.

2. Confirm that the primary sodium pump balancing leg electrical supplies have taeen deener-

| gtzed and tagged "out of se rvice" per Part 111, Section A, Step 10-d of this procedure.

3. Disconnect the electrical supplies to the prima ry sodium pump balancing legs and the follow-
ing specified sodium lines at the breakers by removing fuses and/or lifting the heater supply
leads; then remove the leads at the heaters. Electrica11eads discor.nected at the breakers

must be taped with electrical tape. Balancing leg No. 1-177,196, 207, 224, and 318; bal-
ancing leg No. 2-186, 201, 208, 225, and 319; balancing leg No. 3-188, 202, 212, 226, and
320.

O'
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4. Disconnect the temperature indicating instrumentation from the items specified in Step No. 2.

5. Remove conduits, wire tray, and junction boxes as necessary to provide working access to
the items specified in Step No. 2.

6. Remove the the r.nal insulation f rom the balancing legs piping as required to pe rmit access
for cutting and rapping the lines.

7. Remove the line heater reflector oven and line heaters from the items specified in Step No. 2
as necessary to pe rmit cutting and capping the pipes.

8. Cut vent line No. 177 (2-in. diamete r vent line) in three places as follows: near the point

where it connects to the pump case, valve body No.107, and at the top of the balancing leg.
Tape seal the cuts until temporary seals (plastic caps) can be installed ove r the exposed pipe
openings; six seals required. Remove the loose pipe spool from the area.

9. Remove the temporary seal from line stub No. 177 on the pump case and remove any sodium
frost that may be present in the pipe stub.

10. Position a 2-in. diameter pipe cap on the line stub and tack weld in position. Tape seal the
annulus between the pipe cap and the line stub.

11. Complete the pipe cap weldment, removing the tape as necessary to permit welding.

12. Remove the temporary seal from the line stub No. 177 on the top of the balancing leg. Remove
any sodium frost that may be present in the line stub.

13. Position a capping plate (equipped with 1/4-in. bar stock valve)in the line stub and tack weld
in position.

14. Complete the capping plate weld, and dye penetrant inspect the final pass.

15*. Connect the regulator equipped nitrogen bottle to the 1/4-in bar stock valve on the balan~cing i

leg (line stub No. 177) and purge inert gas into the balancing leg as necessary to maintain an
inert atmosphere during the remainder of the isolation operation.

16. Penetrate sodium line No. 196 (6-in. diameter sodium pump overflow) with a 2-1/2-in. diam-
.

eter hole saw near the point where it connects to the pump case and also near the balancing
leg nozzle. Two penetrations are required.

17. Install inflatable seals (bladders) in line No. 196, position one in the pump case nozzle and
the othe r in the balancing leg nozzle. Inflate the seals sufficiently to seal the pipes. Tape
seal the hole saw penetrations.

18. Cut sodtum line No. 196 near the point where it connects to the balancing leg nozzle. A cut
shall also be made between the hole saw penetration and the inflatable seal; tape seal the cut.

19. Cut sodium line No. 196 near the point whe re it connects to the pump case nozzle. The cut
shall be made between the hole saw penetration and the inflatable seal. Install tempora ry
seals (plastic caps) ove r the exposed pipe cpenings; four seals required.

20. Remove the loose pipe spool from the area and store it in a specified storage area or lay it
aside within the vault.

21. Remove the temporary seal from line stub No. 196 on the pump case nozzle and remove the
residual sodium f rom the interior of pipe to a depth of approximately 6-in. The inflatable
seal shall be retained in position.

O
Al- A EC- 12709

Appendix II-66



22. Pr:psro tha and cf lin2 stub No. 196 on the pump ceas fan w:1 ding (chtmfar end of pipa).

23. Check the fit of the 6-in. diameter pipe cap to pump case line stub No. 196.
"%

24. Deflate the inflatable seal sufficiently to permit sliding it out of the pipe opening. Position,

the pipe cap as quickly as possible and secure it in position with a "C" clamp. Tape seal thev
annulus between the pipe cap and the line stub to prevent excessive inert gas leakage.

25. Tack weld the pipe cap in p*osition, removing the tape only as necessary to permit tack welding.

26. Remove the "C" clamp and make the weldmant root pass, removing the tape as required.

27. Complete the pipe cap weld.

28. Remove the temporary seal from line stub No. 196 on the balancing leg and remove the
residual sodium from the interior of the pipe to a depth of approximately 6 in. The inflatable
shield shall be retained in position.

29. Determine that the capping plate will fit the pipe stub.

30. Deflate the seal and position the capping plate. Tack weld the capping plate in position. Tape
seal the annulus between the capping plate and the interior of the pipe to prevent excessive
inert gas leakage.

31. Makethe capping plate weldment root pass, removing the tape as required to permit welding.

32. Cut, remove, and cap sodium line No. 207 (6 in. diameter balancing line pump suction line)
as pe r Steps No. 8 through 24. The line shall be cut near the point where it connects to the

.

balancing leg nozzle and at the connection on sodium line No. 231 (16 in. diameter pump
suction line).

33. Cut sodium line No. 318 (2-in. diameter sodium service drain) near the point where it con-
nects to sodium line No. 234 (14-in. diameter primary sodium pump No. I discharge); tape(b seal the cut. This sodium line is not part of the balancing leg.V

34. Cut sodium line No. 224 (2-in. diameter balancing leg drain) near the point where it connects
to the balancing leg.

35. Move the loose pipe assembly, which includes sodium valves No. 108 and 109, sufficiently to
pe rmit installing temporary seals (plastic caps) over the exposed pipe openings; four seals
requi red.

36. Lower the loose pipe assembly to the floor and cut it as required to facilitate removing it
from the vault.

37. Remove the temporary seal from line seal No. 318 and install an expandable stopper. Remove
the residual sodium from the interior of line stub No. 318 to a depth of approximately 4 in.

38. Prepare line stub No. 318 for welding (chamfer end of pipe).

39. Remove the expandable stopper from line No. 318 and position a 2-in. diameter pipe cap on
the line stub. Tack weld it in position. Tape seal the annulus between the cap and the line
stub to prevent excessive inert gas leakage.

40. Complete the weld, removing the tape as necessary to permit welding.

41. The following sodium and vent lines connecting balancing legs No. 2 and 3 to their respective
sodium pumps and heat transfer loops shall be isolated as per procedural Steps No. 8 through
39.
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Balancing Leg No. 2 - Loop No. 2

Line No. Line Diameter (in. ) Line Description

G .,186 2 Pump case vent

201 6 Pump case overflow

208 6 Balancing leg suction

319 2 Loop No. 2 sodium drain line

Balancing Leg No. 3 - Loop No. 3

Line No. Line Diamete r (in. ) Line Description

188 2 Pump case vent
202 6 Pump case overflow
212 6 Balancing leg suction
320 2 Loop No. 3 sodium drain line

42. Upon completion of the isolation of the balancing legs, each balancing leg shall be charged
with inert gas to a pressure of ~5 psig. The inert gas shall be purged into the balancing
legs through the 1/4-in. bar stock valve located on the top of the assembly.

43. Upon completion of the work detailed by Section IV of this procedure, the work areas shall
be cleaned and the balancing legs shall be retained in their present position until the primary
pump cases have been removed. The balancing legs shall be holsted from the pipe vaults
through the openings provided by removing the pump cases.

,

44. Attach P and I drawing No. D-070501 that shall be red lined as the piping and balancing ,/

legs are removed.

45. A daily progress report shall be kept and delivered to CPPD.

46. By signature, acknowledgment shall be made that this procedure, RDP-5-4, Isolation and-

Removal of Primary Pump Balancing Lgs has been studied and understood.

47. Procedure RDP-5-4, Isolation and Removal of Primary Pump Balancing Legs. Work com-
pleted, specify date, in accordance with this procedure and the attached support drawings,
weldment inspection reports, and other data shall be listed and signed.

O,
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PROCEDUkt. A

ISOLATION AND DISASSEMBLY OF THE SECONDARY SODIUM SERVICE SYSTEM

T.
1. PURPOSE

O.
This procedure establishes a step-by-step sequence for isolating the secondary Sodium Service

System from the Secondary Heat Transfer Systems and removing the Secondary Sodium Service Sys-
tem piping and components from the facility.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows.

Confirm that the electrical service to the Secondary Sodium Service System is deenergized and
tagged out as was partially accomplished during the performance of Procedure RDP 2-1; disconnect
and remove the temperature indicating instrumentation from the Secondary Sodium Service System
piping and components; disconnect and remove the air cooling ducts from the service system freeze
traps, plugging meter assembly, and cold trap furnace; remove thermal insulation from the service
system piping and components to provide access for cutting the piping; cut and cap the sodium lines
connecting the service system to the Secondary Heat Transfer Systems; and remove the service sys-
tem piping and components from the facility for disposal.

.

III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES

1. This activity will be coordinated with ower plant activities during the HNPF retirement
p rog ram.

2. All operation of plant equipment and deenergizing of electric circuitry required in the per-
formance of this procedure shall be performed only by CPPD plant personnel.

3. Notification shall be made to the shift supervisor prior to initiating this work and also
immediately prior to making any penetrations into piping or components which may affect,
or require special operation of, any associated plant system or components.

4. Personnel assigned to the specific noninterruptable tasks (such as pipe cutting, closure
welding, removal, and handling) shall not be given additional assignments until their par-
ticular phase of that task is completed.

5. Tools and equipment required for the work detailed.
l

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, spatulas, sodium augers, and scrapers,

b. Hand operated pipe cutter for 3-in. pipe
!

c. Porter-Cable band saw - supply of spare blades

j d. Welding machine - equipped for inert gas welding

e. Cloth tape - 4 rolls
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f. Pla stic pipe caps - 3-ir.. diameter

g. Plastic pipe caps - 2-;n. diameter

h. Capping plates 1/4-in. thick SS - 12 each - 2-in. diameter

i. Capping plates 1/4-in. thick SS - 12 each - 3-in. diameter

J. Scaffolding - as required

k. Stepladders - as required

I. Hand operated pipe cutter for 2-in. diameter pipe

m. Lifting and rigging equipment as required for handling pipe spools and components

n. Ohmmeters - 2 each

o. Dry ice (procure as needed)

p. Expandable rubber stoppers for 2 and 3-in, pipe - 2 each

q. Oil manometer - specific gravity of 1

6. The expandable rubber stopper technique shall be used to maintain inert atmosphere on the
Secondary Heat Transfer Loops.

7. Plastic seal caps shall be used as temporary seals on exposed sodium piping. Metal seal
plates will be welded on the reusable components only.

S. The inert gas pressure on the Secondary Heat Transfer Loops shall be carefully controlled
during the process of cutting and capping the sodium lines connecting the service system
to the Secondary Heat Transfer Loops. Air shall not be permitted to enter the Secondary
Heat Transfer Loops.

.

9. Dry ice shall be employed as a heat sink when installing capping plates, providing the
particular location requires it.

10. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of

,

Events," of this procedure.

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
system isolation to be performed.

NOTE: Drawing shall be marked in accordance with
physical inspection of the system.

b. Personnel assigned to the task shall study and sign the procedure.

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated.

d. The electrical power supply to the Secondary Sodium Service System Preheat was par-
tially deenergized and tagged out during the performance of Procedure RDP 2-1 (1sola-
tion of the Secondary Fill Tanks). The remainder of the Sodium Service System electri-
cal power supply shall be deenergized and tagged out per CPPD tag-out procedure. j

- i

,|
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e. Confirm that the Secondcry Hect Trtnsfer Loops No. 1. No. 2, tnd Ns. 3 ers ct em-
bient temperature.

T
D. I{EALTH AND SAFETY

O l. Special Work Permits are required for all penetrations, cutting, cleaning, wending of,

sodium piping, and for sodium handling operation.

2. Sodium protective clothing shall be worn at a!! times by all personnel while within the con-
fines of the working areas during pipe cutting and pipe capping operations.

3. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver
them to the storage location designated by Health and Safety.

4. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
during cutting, cleaning, welding of sodium piping, and handling of sodium scrap.

5. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

6. Disposal of sodium contaminated equipment and materials shall be performed only as di-
rected by Health and Safety.

C. STANDARDS

Work performed in connection with this activity shall be carried out under normal HNPF Health
and Safety regulations (including sodium safety ragulations) in accordance with Part III of the HNPF

'
Operations Manual, and specific requirements of this procedure. Inspection of capping plate weld-
ments sha!! consist of dye penetrant testing of the final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

CoL 1. All preparatory work shall be completed prior to starting the work of this section of the
procedure.

2. Confirm that all secondary sodium preheat has been deenergized and tagged out per Partill,
Section A Step 10d of this procedure.

3. Disconnect the piping preheat electrical supplies at the breakers by removing fuses and/or
lifting heater supply leads and them remove the leads at the heaters. Electrical leads
disconnected at the breaker must be taped with electrical tape.

4. Remove conduits and junction boxes associated with the Secondary Service System piping
and component heaters.

5. Disconnect and remove the temperature indicating instrumentation from the Secondary
Sodium Service System piping and components. These items shall include the thermo-

| couple lead wires, conduits, and junction boxes as is necessary to permit subsequent re-
moval of the service system piping and components.

6. Remove insulation f rom the Secondary Sodium Service System piping and components as
required to permit access for cutting the piping into suitable lengths to facilitate removing
the piping and components from the area.

7. Remove the service system piping and component heaters as required to permit cutting the
piping at the destred locations.

,
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8. Cor. firm that the following helium system valves are in the closed position.

Valve No. De sc ription

V -8218 He Supply Block Valve to Freeze Trap
No. 6 and No. 7

V -8219 He Supply By Pass Valve to Freeze
Trap No. 6 and No. 7

V -8228 He Supply Block Valve to Frer.ze Trap
N o. 10

V -8229 He Supply by Pass Valve to Freeze
Trap No. 10

8a. Connect an oil manometer (with specific gravity of 1) to the No. 1 Secondary Heat Transfer
Loop.

NOTE: The manometer shall be used on Secondary
Heat Transfer Loops No. 2 and No. 3 when they are
isolated.

9. Reduce the inert gas pressure on the Secondary Heat Transfer Loops No. 1, No. 2, and
,

No. 3 to -2-in. of oil pressure by operating the following helium vent valves.

Valve No. De s c ription

V -8179 He Vent from Vapor Trap No. I1
(Loop 1)
V-8185 He Vent from Vapor Trap No. 12

(Loop 2)

V -8191 He Vent from No. 3 Loop
(Loop 3)

NOTE: A slight positive inert gas pressure (1/4-in. i

oil pressure or less) shall be maintained on the Sec.
ondary Heat Transfer Loops when cutting and capping
the Service System Sodium lines that connect to the
Secondary Heat Transfer Loops.

-

10. Cut a section from sodium line No. 191 (2-in diameter Secondary Sodium throttle valve
drain) where it connects to throttle valve V-102.

!!. Seal the open line stubs with plastic caps. This will include the removed pipe spool and
the open line stubs remaining on the system.

12. Remove the pipe spool from the work area to a specified storage area.

13. Remove the plastic cap from line stub No. 191 on throttle valve No. 102. Position an
expandable rubber stopper inside the line stub to a depth of -6 in.

14. Prepare line stub No. 191 for welding on a capping plate. Remove any residual sodium
from inside the line stub up to the expandable stopper.

15. Remove the expandable stopper from line stub No. 191, immediately position the capping
plate, and tack weld in position.

16. Complete the capping plate weld, and dye penetrant inspect the final pass.

17. Cut a section from sodium line No. 192 (3-in. diameter - fill and drain from Secondary
Loop No. 1) where it connects to sodium line No. 273 (14-in. diameter - steam generator
outlet line). 3
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18. Szcl ths open ends of tht pipse with p1':stic ctps, including th2 ramovcd pip 2 cpool.

19. Remove the pipe spool from the work area to a specified storage area.
' 20. Remove the plastic cap from line stub No. 192 on sodium line No. 273. Position an ex.

pandable rubber stopper inside the line stub to a depth of about 6 in.

21. Prepare line stub No. 192 for installing a 3-in. diameter capping plate. Remove any re-
sidual sodium from the inside walls of the line stub up to the expandable rubber stopper.

22. Remove the expandable stopper from the line stub No. 192 and immediately position the
capping plate. Tack weld the capping plate in position.

23. Complete the capping plate weld and dye penetrant inspect the final pass.

24. Cut and remove a section from sodium line No. 209 (3-in. diameter - fill, drain and cold
trap return line from Secondary Loop No. 1) where it connects to sodium line No. 267
(14-in. diameter secondary pump suction line).

25. Seal the open end of the pipes with plastic caps, including the removed pipe spool.

26. Remove the pipe spool from the work area to a specified storage area.

27. Remove the plastic cap from line stub No. 209 where it connects to line No. 267 and imme-
diately position an expandable rubber stopper inside the line stub to a depth of about 6 in.

28. Prepare line stub No. 209 for installing a 3-in. diameter capping plate by removing the
residual sodium from inside the line stub up to the expandable rubber stopper.

.

29. Remove the expandable rubber stopper from line stub No. 209 and immediately position a
3-in. diameter capping plate. Tack weld the capping plate in position.

.;f.
30. Complete the capping plate weld and dye penetrant inspect the final pass of the weld.

.

-

31. Cut and remove a section from sodium line No.194 (2-in, diameter - drain from Loop
No. 1).'

32. Seal the open ends of sodium line No. 194 with plastic caps including the removed pipe
spool.

33. Remove the pipe spool from the work area to a specified storage area.

34. Remove the plastic cap from line stub No. 194 where it connects to sodium line No. 264

and immediately position an expandable rubber stopper inside the pipe to a depth of about
6 in.

35. Prepare line stub No. 194 for installing a capping plate by removing any residual sodium
from the inside walls of the pipe up to the expandable stopper.

36. Remove the expandable stoppe r and immediately position the capping plate. Tack weld the
capping plate in position.

37. Complete the capping plate weld and dye penetrant inspect the final pass of the weld.

38. The following Secondary Sodium Service System lines connecting to Secondary Heat Trans-
fer Loops No. 2 and No. 3 shall be cut and capped by using the same techniques specified
by procedural steps No. 9 through No. 37.
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Secondary Heat Transfer Loop No. 2

Line No. Line Diameter (in. ) Line Description

197 7 Drain from Sec. Throttle Valve No. 2

198 3 Fill and Drain from Sec. Loop No. 2

200 2 Drain from Sec. Loop No. 2

210 3 Fill and Drain from Sec. Loop No. 2

Secondary Heat Transfer Loop No. 3

203 2 Fill and Drain from Sec. Loop No. 3

204 3 Drain from Sec. Throttle Valve No. 3

206 2 Drain from Loop No. 3

211 3 Fill and Drain from Sec. Loop No. 3

39. Confirm that the electrical power to the Secondary Service Pump has been deenergized and
tagged out.

40. Remove the protective cage from the Secondary Service Pump (B-403).

41. Remove the electrical coils from the pump throat and remove them from the work area.

42. Cut sodium line No. 181 where it connects to the secondary sodium service pump throat.
Seal pipe spool from line No.181 and the pump throat line stub with plastic caps. Remove
pipe spool from line No. 181 from the work area.

43. Cut sodium line No. 182 where it connects to the Secondary Sodium Service pump throat.

44. Remove the pump throat f rom its mounting and install 1/4-in. SS capping plates over the
pump throat line stubs. Remove the pump throat from work area.

45. Remove air cooling equipment from the plugging meter assembly. }
46. Cut sodium line No. 218 at the upstream side of sodium valve No. 445 and at the plugging

meter economizer. Seal the open pipes with plastic caps. Remove the pipe spool from the
work area.

-

47. Cut sodium line No. 221 at the upstream side of sodium valve No. 446 and where it con-
nects to the plugging meter economizer. Seal the open pipes with plastic caps and remove
the pipe spool from the work area.

48. Remove the plugging meter assembly from its mounting and lower it to the floor.

49. Install 1/4-in. thick SS capping plates over economizer line stubs No. 218 and No. 221.
Move the plugging meter to an approved storage area.

NOTE: The remainder of the Secondary Sodium Service
System consists of sodium piping, sodium valves, two
sodium filters, and two freeze traps. The following
techniques will be followed for removing the remainder
of the service system.

50. Cut the piping into suitable lengths to facilitate removing it from the area.

51. Each pipe spool will be sealed with plastic caps as it is removed.

'
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52. The sodium inlet and outist linse connscting to the sodium filters will be cut so the valves
remain on the filter vessels, thereby preventing exposing the sodium filter cartridges to

N. air. Install plastic caps on the pipe stubs of the valve.

53. The attached P and I drawing No. D-070502 will be red lined as the piping and components
are removed.

54. A dsily progress record (log book) of the task will be kept and delivered to CPPD at the
completion of the removal of the Secondary Sodium Service System.

i
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PROCEDURE!!.
ISOLATION OF THE INTERMEDIATE HEAT EXCHANGERS FROM

THEIR RELATED SECONDARY SYSTEMS

I. PURPOSE

This procedure establishes a step-by-step sequence for isolating the three Intermediate Heat
Exchangers (six modules) from their related secondary systems as a part of the retirement of the
Secondary Heat Transfer Systems and to permit the removal of the heat exchangers for off-site
shipment.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows. Disconnect and remove the
electrical service to the heat exchangers and the associated secondary piping; disconnect and remove
the temperature indicating instrumentation from the heat exchangers and the associated piping; dis-
connect and remove the sodium leak detector circuitry from heat exchangers; cut and cap the secon-
dary sodium lines connecting to the heat exchangers; and provide a means of pressuring the secondary
or shell side of the heat exchanger modules with inert gas.

-

III. CRITERIA

A. REQUIREMENTS AND PREREQUISITES

g 1. This activity will be coordinated with other plant activities during the HNPF retirement
'

t p rog r am.

! 2. All operation of plant equipment and deenergizing of electrical circuitry required in the
performance of this procedure shall be performed only by CPPD plant personnel.

| 3. Notification shall be made to the CPPD shift supervisor prior to initiating this work and
also immediately prior to making any penetrations into piping or components which may
affect, or require special operation of, any associated plant system or components.

4. Personnel assigned to specific noninterruptable tasks (such as pipe cutting, closure weld-
| ing, and sodium removal and handling) shall not be given additional assignments until their
j particular phase of that task is completed.

5. Tools and equipment required for the work detailed are listed below,

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
d rive r s, spatulas, sodium augers, and scrapers

b. Skill saw - equipped with carborundum blade

c. Hand-operated pipe cutter - 4-in throat

d. Fein pipe saw or equivalent

e. Welding machine - equipped for inert gas welding

f. Cloth tape - 4 rolls
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g. Electric drill motor - 1/2-in.

h. Hole saws - 4 in, diameter - 8 each
_

t. Porter-Cable band saw - 3-in. throat

j. Capping plates, 6 each - 14-in. diameter. 1/4-in. thick - type 304 SS - equipped with
1/4-in. bar stock valves

k. Inflatable bladders - 4 each - nized for sealing 14-in. pipe

1. Capping plates - 6 each - 14-in. diameter - 1/4-in. thick - type 304 SS
Capping plates - 12 each - 14-in diameter - 1/4-in. thick - mild steel

m. Capping plates - 6 each - 2-in. diameter - 1/4-in. thick - type 304 SS
Capping plates - 6 each - 2-in. diameter - 1/4-in. thick - mtid steel

n. Plastic pipe caps - sized for pipes - 14-in, and 2-in. diameter

o. Toledo pipe cutter - electrically driven or equivalent

p. Weldment dye penetrant inspection kit

q. Scaffolding - as required

r. Step ladders

s. Nitrogen bottles - equipped with regulators, fitting and hose

t. Pressure gauge (range O to 5 psig)

u. Relief valve - gas service - set at 5 psig

v. Chain falls - 2 each - 1-ton capacity

w. Lifting slings - sized for task

x. Portable 0 Analyzer - equipped with audible alarm2

y. Manometer - oil with specific gravity of 1.

6. Secondary sodium loops shall have been drained and isolated from the service system per
f, HNPF SOP 3101 (Rev. 1) before removal of instrumentation and electric power to heaters.

No attempt shall be made to operate sodium valves at temperatures below 300'F.

7. The inflatable bladder technique shall be used to maintain an inert atmosphere on the
,

| Intermediate Heat Exchanger Modules.
l

8. Plastic seal caps shall be used as temporary seats on exposed sodium piping. Metal seal
| plates must be welded in place before leaving work area unattended.

9. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of

Events," of this procedure.

, a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
| equipment and system isolation to be performed.'

| NOTE: Drawings shall be marked in accordance with
physical inspection of the system.

|

| 9
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b. Parsonnel assigned to the task shall study and sign the precsdurse.

c. Potential hazards relating to the work to be performed shall be discussed with the per-,%
'+ sonnel involved before the operation is initiated; (example, inert gas)

d. Electrical power to the Intermediate Heat Exchangers shall be deenergized and tagged
"out of service" in accordance with normal HNPF tagging procedures.

e. Electrical power to the Intermediate Heat Exchanger Sodium Leak Detectors shall be
deenergized and tagged "out of service" in accordance with normal HNPF tagging
procedures,

f. Confirm that the entire Main Secondary Heat Transfer System is at ambient tempera-
ture prior to initiating the cutting of any of the sodium piping.

B. HEALTH AND SAFETY

1. Special Work Permits are required for all penetrations, cutting, handling, cleaning, and
welding of sodium piping, and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the
working areas.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver
them to the storage location designated by Health and Safety. *

NOTE: No sodium scrap or sodium contaminated com-
ponent may be left open or unattended except as specif-

. _ . ically authorized by Health and Safety.(o -
.

D 5. Calcium carbonate and sodium fire equipment must be kept standing by at all times during
cutting, cleaning, and welding of sodium piping and handling of sodium scrap.

6. Disposal of sodium contaminated equipment and materials shall be performed only as
directed by Health and Safety.

7. A portable oxygen analyzer (equipped with audible alarm) shall be in service monitoring
the work area atmosphere prior to making any penetrations into the sodium systems;
alarm shall be set at 198. oxygen.

C. STANDARDS

Work performed in connection with the activity shall be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part III of the HNPF
Operations Manual, and specific requirements of this procedure. Inspection of the capping plate
we'.dments shall include dye penetrant testing of each root pass and final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the
procedure.
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2. Confirm that the preheat electrical supply has been deenergized and tagged out per PartIII,
Section A, Step 9d. Disconnect the Intermediate Heat Exchanger preheat electrical sup-

plies at the breakers by removing fuses and/or by lifting the electrical leads feeding the
heaters. All electrical leads must be taped with electrical tape.

3. Entry into the Intermediate Heat Exchanger Cells shall be made per SOP's 5605, 5606,
and 5607

4. Remove electrical leads at the heaters and associated conduits and junction boxes as neces-

sary to facilitate cutting and capping of sodium lines. The extent of the pipe heater cir-

cuitry removal will be determined by the physical inspection of the system.

5. Confirm that the electrical supply to the leak detectors has been deenergized and tagged
out per Part III Section A, Step 9e. Disconnect and remove the sodium leak detector
power leads, conduits, and junction boxes from the heat exchangers.

6. Disconnect and remove the temperature indicating instrumentation from the Intermediate

Heat Exchangers. These items shall include the thermocouple lead wires, conduits, and
junction boxes as is necessary to permit subsequent removal of the heat exchangers.

7. Remove thermal insulation from secondary sodium lines No's 252 (outlet), 254 (inlet),

and 296 (vent), where they connect to Heat Exchanger No. 1 - Module 1 A. See P andI
drawing for line numbers pertaining to Modules IB, 2A, 2B, 3A, and 3B. A small amount

of insulation may have to be removed from the heat exchanger around the line nozzle con-
nections to provide proper access.

8. Remove a section of line heater reflector oven'from the uninsulated areas on these lines.

9. Disconnect the line heater attaching devices to permit removing or bending the line' heaters
to provide access for cutting the pipes.

CAUTION

The personnel performing the sodium line cutting oper-
ation shall suit in the proper protective clothing as spe-

,

cified by Health and Safety and detailed in the Special
Work Permit issued for this work. Notify CPPD shift
supervisor prior to making each penetration into sodium
line s .

NOTE: An inert gas atmosphere shall be maintained on
the heat exchangers during the isolation operation.

10. Reduce to 1/2 to 1-in, w.g. (use oil with a specific gravity of 1) the inert gas pressure to
Secondary System Main Heat Transfer Loop which is pertinent for the Intermediate Heat
Exchanger being isolated by opening the following valves.

Loop No. 1 V -8179 Secondary Sodium Expansion
Tank No. I Vent

Loop No. 2 V-8185 Secondary Sodium Expansion
Tank No. 2 Vent

Loop No. 3 V-8191 Secondary Sodium Expansion
! Tank No. 3 Vent

O,
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!!. Tha following helium cyctam velvsa shell be oparttad to maintain 1/2 to 1-in. w.g. prse-
sure of nitrogen gas in the sodium line piping and in the secondary sodium side of the

3 Intermediate Heat Exchanger during the cutting and capping operation.

Loop No. I V -8175 Secondary Sodium ExpansionO Tank No.1 Helium Supply
Block Valve

V -8177 Secondary Sodium Expansion
Tank No. I Helium Supply
Throttle Valve

Loop No. 2 V -8181 Secondary Sodium Expansion
Tank No. 2 Helium Supply
Block Valve

V -8183 Secondary Sodium Expansion
Tank No. 2 Helium Supply
Throttle Valve

Loop No. 3 V-8187 Secondary Sodium Expansion
Tank No. 3 Helium Supply
Block Valve

V -8189 Secondary Sodium Expansion
Tank No. 3 Helium Supply
Throttle Valve

12. Make a 4-in hole saw penetration into secondary sodium line No. 254 (Intermediate Heat
Exchange Inlet) approximately I ft upstream from heat exchanger - Module 1A nozzle.

13. Remove the hole saw blank and immediately install inflatable bladders inside the line.
'

Insert one into the heat exchanger nozzle and one upstream from the hole saw penetration.
Inflate the bladders sufficiently to seal the lines.

14. Tape seal the hole saw penetration.

15. Cut sodium line No. 254 near the heat exchanger. The cut shall be made between the
bladders and on the heat exchanger side of the hole saw penetration; tape seal the cut.

16. Cut sodium line No. 254 upstream from the hole saw penetration but not beyond the inflated
bladde r so that about 18 in, of line No. 254 can be removed. Both inflated bladders must

remain in position during the cutting operation to seal the exposed sodium lines. The
18-in, section of line No. 254 shall be supported to prevent it from falling.

17. Remove any residual sodium from the line stub No. 254 on the Heat Exchanger Module.

NOTE: The inflated bladders shall remain in position'

during the sodium removal. Clean the line stubs to a
depth of 8 in. or more.

18. Install a plastic cap in the heat transfer line stub as a temporary seal.

19. Determine that the capping plate will fit inside the Intermediate Heat Exchange line stub.
It is suggested that a handle be tack welded to the capping plate to permit positioning the
capping plate quickly.

NOTE: Use stainless steel capping plates to cap the
Intermediate Heat Exchanger.

|
l

I,

'
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20. Dafle.te the bledder sufficiently to permit sliding it out of the line stub.

21. Immediately insert the SS capping plate (equipped with 1/4-in. bar stock valve) mto the'

line stub to a depth of 3 /8-in. ; tack weld in positior.,

22. Tape seal the annulus between the capping plate and the inside wall of the line stub to pre-
vent the inert atmosphere from escaping from the heat exchanger.

23. Proceed to make the weldment root pass. Remove the tape as necessary when making the
weldment.

24. Dye penetrant inspect the weldment root pass. Determine that the weldment is satisfactory.

25. Proceed to apply the filler passes to the weldment root pass.

26. Dye penetrant inspect the weldment final filler pass.

27. Remove the temporary plastic cap on the heat transfer line and seal weld a mild steel

capping piste as per Steps 17 through 26.

28. Proceed to cut and cap sodium line No. 252, Intermediate Heat Exchanger No lA Secon-
dary Outlet, as specified by procedural Steps 12 through 27. Use a stainless steel capping
plate without a bar stock valve to cap the Intermediate Heat Exchanger line stub.

29. Connect a nitrogen gas supply to the 1/4-in. bar stock valve on the capping plate on line
stub No. 254.

NOTE: The gas line connecting the inert gas supply to
the 1/4-in. bar stock valve shall be equlpped with a
relief valve set at 5 psig, a flow indicator (range O to
10 cim), and a gas pressure regulator.

30. The inert atmosphere inside the heat exchanger shall be maintained via the inert gas supply
connected to line stub No. 254.

31. Cut a section out of line No. 296, Intermediate Heat Exchanger No. IA Secondary Side Vent
Line, where it connects to the heat exchanger. Tape seal or install plastic caps to main-
tain the inert atmosphe re inside the heat exchanger.

,

32. Remove the temporary seal from the Intermediate Heat Exchanger portion of line No. 296
line stub and install an expandable rubber stopper into the line nozzle.

33. Remove any residual sodium that may be inside line stub No. 296; remove rubber stopper.

34. Install a 2-in. SS capping plate on Intermediate Heat Exchanger line stub No. 296, and per-
form the specified weldment inspections on the root pass and final pass.

35. Remove the temporary seal in the line portion of vent line No. 296 and install a 2-in. mild
steel capping plate as per Steps 32 through 34.

36. Pressurize the secondary or shell side of heat exchanger module l A to 5 poig with inert
gas, close and seal the 1/4-in. bar stock valve on line No. 254 capping plate.

37. Proceed with laolation of Intermediate Heat Exchanger Units IB, 2A, ZB, 3 A, and 3B as

,
per Steps 1 through 36.

!

NOTE: Refer to appropriate P and I drawing for valve
! and line numbers.

38. Adaily progress record (log book) of the task shallbe kept anddeliveredto CPPD atthe comple-
tion of the isolation of the Secondary Side of theInte rmediate Heat Exchangers.
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1
'PROCEDURE 12.

3 ISOLATION AND REMOVAL OF THE SECONDAIT SODIUM PUMP CASES
FROM THEIR RELATED SYSTEMS

1. PURPOSE

This procedure establishes a step-by-step sequence for isolating the three secondary sodium )
pump cases from their related systems.

|

11. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows. Disconnect and remove the
elactri rd se rvice to the pump cases and their associated sodium piping; disconnect and remove the
temperature indicating instrumentation serving the pump cases and their associated sodium piping,
removing thermal insulation from selected locations to permit working access; cut and cap the sodium
piping connecting to the pump cases; cut and cap the vent lines serving the pump cases; and hoist the
pump cases from their mountings.

III. CRITERIA

.

A. REQUIREMENTS AND PREREQUISITES

1. This activity shall be coordinated with othe r plant activities during the HNPF retirement
_. p rog ram.

2. All operation of plant equipment and deenergizing of electrical circuitry required in the per-
formance of this procedure shall be performed only by CPPD plant personnel.

3. Notification shall be made to the CPPD shift supervisor prior to making any penatrations into
piping or components which may affect, or require special operation of, any associated plant
system or components.

4. Personnel assigned to specific noninterruptable tasks such as pipe cutting and closure welding,
and sodium removal and handling shall not be given additional assignments until their partic-
ular phase of that task is completed.

5. Tools and equipment required for the work detailed in this procedure are as follows.

a. Hand tools -wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, spatulas, sodium augers, and scrapers

b. Pipe cutting equipment -Toledo - electrically driven cutte r, Fein pipe saw or othe r suit.
able pipe cutting devices

c. Porter-Cable band saw

d. Plastic pipe caps - sized for pipe

e. Hand ope rated pipe cutter (4-in. throat)

f. Cloth tape - 2 rolls
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g. Supply of dry calcium carbonate

h. Lifting gear - properly sized for task

'
i. Dynamometer - suitable capacity

j. Welding machine - equipped for inert gas welding

k. Portable O Analyze r - e9uipped with audible alarm
2

1. Dry ice (if required)- procure as needed

m. Sheet plastic

n. Steel bread pans - 4 each

o. Chain falls - 2 each - 1/2-ton capacity

p. Rope lifting slings - 1/2-in. diameter - 2 each

q. Inflatable seal - 14-in, diamete r

r. 14-in. diameter by 1/4-in. thick mild steel plate with 1/4-in. bar stock valve

s. Manomete r - use oil with specific gravity of 1.

6. The following prerequisite item shall be completed and signed off prior to initiating perform-
ance of the work detailed in Section IV, " Method of Performance and Sequence of Events" of
the procedure.

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
equipment isolation to be performed

NOTE

The P and I drawing shall be marked in accordance
with the physical inspection of the system.

b. Personnel assigned to the task shall study and sign the procedure.
.

c. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated.,

1

d. Confirm that the secondary sodium service system has been isolated from the secondary
main heat transfer system per SOP 3101 (Rev. 1), Draining of Secondary Sodium Loops.

,

l

e. Deene rgize and tag out preheat electrical power to the Secondary Pump Cases and the
adjacent secondary heat transfer system piping in accordance with normal HNPF tagging
procedures.

|
f. Check to confirm that the entire secondary main heat transfer system is at ambient tem-

perature prior to initiating the cutting of any of the sodium piping.

B. HEALTH AND SAFETY

1. Special Work Permits are required for all penetrations, cutting, handling, cleaning, and
welding of sodium piping, and for sodium handling operations.

i
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2. Sodium protsetive clothing chall be warn ct all timse by c11 parsonnel whils within the working
areas of sodium-pipe cutting, handling, cleaning, welding and during handling or disposal of
sodium scrap.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver them
to the storage location designated by Health and Safety.

NOTE

No sodium scrap or sodium contaminated component
may be left open or unattended except as specifically
authorized by Health and Safety.

5. Calcium carbonate and sodium fire fighting equipment must be kept standing by at all times
during cutting, cleaning, and welding of sodium piping, and during handling of sodium scrap.

6. Disposal of sodium contaminated equipment and materials shall be performed only as directed
by Health and Safety.

7. The portable O analyzer shall be in service to monitor the work area atmosphe re.Z

C. STANDARDS ,

Work performed in connection with this activity shall be carried out under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part Ill of the HNPF
Operations Manual (Volume I-a), the CPPD Safety Manual, and specific requirements of this procedure.

b
V IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the
procedure.

NOTE

Procedural steps No. 2 through 31 cescribe the
removal of secondary sodium pump case No. 1;
however, they shall also be applicable to the removal
of secondary sodium pump cases No. 2 and 3. The

proper line numbers will be entered on the field copy
of the procedure prior to starting the work on pump
cases No. 2 and 3.

2. Confirm that the electrical supply to the pump case and adjacent piping has been deenergized
and tagged out per part III, section A, step 6e. Disconnect the pump case and adjacent piping
preheat electrical supplies at the breakers by removing fuses and/or lifting the heater supply
leads; then remove the leads at the heate rs. Electrical leads disconnected at the breaker

must be taped with electrical tape.

i O
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3. Remove preheat conduits, wire trays, and junction boxes for the pump case and associated
piping as required to facilitate removal.

4. Disconnect and remove the temperature indicating instrumentation from the pump cases and
their associated sodium lines as necessary to permit removal of the pump cases. Shut off
power to all secondary, sodium-pump, indicating devices.

5. Remove the rmal insulation f rom secondary sodium lines No 217 (2-in. vent line), 267 (14-in.
suction line), 270 (14-in. pump discharge line), 306 (8-in. ove rflow line), and 324 (2-in.
bypass line) as required to permit access for cutting the lines where they connect to the pump
case.

6. Carefully remove the pump case heating furnace. Do not damage the furnace as it will be
salvaged with the pump case.

7. Detach and bend the line heaters away from the sodium pipes where the insulation was
removed.

8. Remove the flexible cooling duct from the pump case. This is also a reusable item; therefore,
do not damage it.

CAUTION

The personnel performing the sodium line cutting
operation shall suit in the proper protective clothing
as specified by Health and Safety and as detailed in
the Special Work Permit for this work.

Nofity CPPD shift supervisor prior to making each penetration into sodium line. }

9. Reduce to 1/2 to 1 in, w. g. the gas pressure in the secondary heat transfer loop which
pertains to the pump case being removed by opening; and then close the following valves.

Loop No. 1 V-8179 Secondary Sodium Expansionc>

Tank No. I Vent

Loop No. 2 V-8185 Secondary Sodium Expansion
( Tank No. 2 Vent
1

,
Loop No. 3 V-8191 Secondary Sodium Expansion

| Tank No. 3 Vent

10. Maintain 1/2 to 1-in. w. g. inert gas pressure in the heat transfer piping by operating the
helium system gas supply valves listed below which pertain to the pump case to be removed.

1 Install an oil manometer containing oil with specific gravity of 1 to monitor the pressure.
|
|

| Loop No. I V-8175 Secondary Sodium Expansion
Tank No. 1 Helium Supply

|

l Block Valve
l
i V-8177 Secondary Sodium Expansion

Tank No. 1 Helium Supply
Throttle Valve

i
,-
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Loop No. 2 Y-8181 Secondary Sodium Exprnsien
Tank No. 2 Helium Supply
Throttle Valve

T
P

) V-8183 Secondary Sodium Expansion
d Tank No. 2 Helium Supply

Throttle Valve

Loop No. 3 V-8187 Secondary Sodium Expansion
Tank No. 3 Helium Supply
Block Valve

V-8189 Secondary Sodium Expansion
Tank No. 3 Helium Supply
Throttle Valve

11. Install an inert gas connection with pressure indicators on the pump case cover plate, for
adding inert gas as necessary and to monitor the pump case pressure.

5

NOTE

The lines connected to the pump case <!te of different
sizes, and some are more accessible than others;
therefore, the most suitable pipe cutting mechanism
will be used for a particular location. Prior to cut-

.

ting sodium piping, the pipe shall be checked to
determine if it is adequately supported. When re-

moving a section of pipe from the system, the spool
being cut loose shall be properly supported before

'(e starting to cut the pipe. -

12. Cut sodium line No. 324, 2-in. pump bypass, near where it connects to sodium line No. 267,
14-in. pump suction. Tape seal the cut or install plastic caps over the open ends of the pipe.

13. Cut sodium line No. 267,14-in, pump suction, where it connects to the pump case. Tape
seal the cut or install plastic caps over the line openings.

14. Cut sodium line No. 267,14-in pump suction, upstream from the previous cut and remove
the pipe spool from the work area. Install plastic caps over the line openings.

15. Cut sodium line No. 270,14-in. pump discharge, where it connects to the pump case. Tape
seal the cut or install plastic caps over the line openings, whichever is applicable.

16. Cut sodium line No. 270,14-in. pump discharge, downstream of sodium line No. 324 con-
necting nozzle. Install plastic caps over the line openings and remove the pipe spool from
the work area.

17. Cut sodium line No. 306, 8-in. ove rflow, near the pump case nozzle. Tape seal the cut or
install plastic caps, whichever is applicable.

18. Cut sodium line No. 306, 8-in overflow, upstream from the previous cut. Install plactic

caps over the line openings and remove the loose section of pipe from the work area.

19. Cut vent line No. 217 near where it connects to the pump case. Tape seal the cut or install
plastic caps.

O
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20. Cut vent line No. 217 upstream from the previous cut. Install plastic caps over the line
openings and remove the loose section from the work area.

21. Attach lifting slings to the pump case lifting eyes.

NOTE

A dynamometer shall be used for load indication

22. Remove the hold bolts from the pump case mounting flange and carefully hoist the pump case
from its position.

23. Place the pump case in an approved storage area or transport it to the steam cleaning
facility. Preparation and packaging for off-site shipment shall be per Atomics International

packaging and shipment specifications

NOTE

If the steam gene rator has not been isolated as of this
time, the following Steps 24 through 31 must be per-
formed to provide a means of maintaining an inert

atmosphere in the steam generators.

24. Remove the temporary seal covering the end of the steam generator side of line 270.

25. Install a 14-in. inflatable seal, one foot into the line, and pressurize to seal the inert
atmo s phe re.

,

26. Remove residual sodium in this portion of the heat transfer piping.

27. Determine that a 14-in. diameter steel capping plate equipped with a 1-in. bar stock valve
will fit inside this portion of line. It is suggested that a handle be tack welded to the capping
plate to pe rmit positioning the plate quickly.,

28. Deflate the seal sufficiently to permit sliding it out of the line.

29. Immediately install a cap plate to a depth of 3/8 in. ; tack weld in position.

30. Tape seal the annulus between the cap plate and proceed to make a seal weldment.

31. Attach an inert gas supply with a pressure regulator and a flow indicator to the 1/4-in. bar
stock valve on the cap plate to provide means of maintaining the inert atmosphere in the
steam generators.

32. A daily progress record (log book) of the tas,. shall be kept and delivered to CPPD at the
completion of the seconaary sodium pump case removal. This record shall include man
hours, unusual problems encountered, and any unusual conditions that may have developed
in the course of this work.

Ov
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PROCEDURE 13.

ISOLATION OF STEAM GENERATOR EVAPORATORS AND SUPERHEATERS'

,

FROM THE SECONDARY SODIUM SYSTEM

I. PURPOSE .

This procedure establishes a step-by-step sequence for isolating the three steam generators
(three superheaters - three evaporators) from their related secondary sodium systems as part of
the retirement of the Secondary Heat Transfer Systems and to permit the removal of the steam gen-
erators for off-site shipment.

II. TASK DESCRIPTION

The activities to be accomplished by this procedure are as follows.

Disconnect and remove. the electrical service to the steam generator superheaters, evaporators,
and the associated piping; disconnect and remove the temperature indicating instrumentation from
the steam generator superheaters and the associated piping; remove thermal insulation from the
steam generator superheaters and evaporators as required to provide access for cutting the sodium
lines; remove line heaters as necessary; cut and cap the steam generator superheater and evaporator

'

sodium line stubs; and provide a mem a of pressurizing the sodium side of the steam generators with
inert gas.

.

III. CRITERIA-

*

'

A. REQUIREMENTS AND PREREQUISITES

1. This activity shall be coordinated with other plant activities during the HNPF retirement
program.

2. All operation of plant equipment and deenergizing of electrical circuitry required in the per-
formance of this procedure shall be performed by CPPD plant personnel.

3. Notification shall be made to the CPPD shift supervisor prior to initiating this v ork and also
immediately prior to making any penetrations into piping or components which may effect, or
require special operation of any associated plant system or component.

4. Personnel assigned to specific noninterruptable tasks (such as pipe cutting, closure welding,
and sodium removal and handling shall not be given additional assignments until their partic-
ular phase of that task is completed.

5. Air shall not be permitted to enter the steam generator superheaters and evaporators during
the cutting and capping operation.

6. Dry ice shall be used as a heat sink when welding capping plates if the particular situation
warrants its use
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!!-89 Appendix

__ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . . _ . . _ . , . - . , _ . . _ - - _. . . _ . . - - - ,-



7. Tools and equipment required for the work detailed is listed below,

a. Hand tools - wrenches, pliers, hammers, lagging saws, tin snips, wire cutters, screw
drivers, spatulas, sodium augers, and scrapers

b. Skill saw - equipped with carborundum blade

c. Pipe cutting equipment - Fein pipe saw or equivalent

d. Porter-Cable band saw - spare blades

e. Hoisting and lifting gear as required to handle the removed pipe spools

f. Portable 1/2-in. electric drill motor

g. Holes saws - 4-in. diameter - 12 each

h. Inflatable bladders - 4 each - sized for sealing 14 and 20-in. pipe when inflated

i. Supply of dry calcium carbonate

J. Capping plates - 1/4-in. thick mild steel - 1-in. diameter - 6 each - equipped with 1/4-in.
carbon steel bar stock valves

k. Capping plates - type 304 SS - 1/4-in thick - 12 each - 14-1/2-in.2

1. Capping plates - mild steel - 1/4-in. thick - 6 each - 20-in. diameter

m. Dry ice - procure as needed

n. Ladders and scaffolding as required

o. Weldment dye penetrant inspection kit

p. Nitrogen bottles - equipped with regulators, fitting, and hose - 2 each
* q. Relief valve - gas service, set at 10 psig, 2 each

8. The secondary sodium loops have been drained and isolated from the secondary Na service
system; therefore, operation of sodium valves is not required for the work detailed in this
procedure.

,

9. The inflatable bladder technique shall be used to maintain an inert atmosphere on the steam
generator superheaters and evaporators.

10. Plastic seal caps or equivalent shall be used on exposed sodium piping. Metal seal plates
must be welded in place before leaving the work area without surveillance.

11. Tht, sodium pressure sensing elements shall be removed from the heat transfer piping by
CPPD personnel prior to initiation of Section IV of this procedure.

12. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of Events",

of this procedure.

a. Attach to this procedure a copy of the appropriate P and I drawing marked to show the
equipment and system isolation to be performed.

NOTE: Drawings shall be marked in accordance with
physical inspection of the system.

|
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1

1

i

b. Persennst c.ccign d to the tnck shall study end sign the procsdura.

c. Potential hazards relating to the work to be performed shall be discussed with the per-
5 sonnel involved before the operation is initiated.

d. Electrical power to the steam generators shall be deenergized and tagged "out of service"
in accordance with normal HNPF tagging procedures.

e. Confirm that the entire Main Secondary Heat Transfer System is at ambient temperature
prior to initiating the cutting of any of the sodium pumping.

B. HE ALTH AND SAFETY

1. Special Work Permits are required for all penetrations, cutting, hsndling, cleaning, and
welding of sodium piping, and for sodium handling operations.

2. Sodium protective clothing shall be worn at all times by all personnel while within the work -
ing .a reas.

3. The buddy system is required for all sodium handling, pipe cutting, and welding operations.

4. Deposit all sodium scrap in metal containers containing calcium carbonate and deliver them
to the storage location designated by Health and Safety.

NOTE: No sodium scrap or sodium contaminated com-
ponent may be left open or unattended except
as specifically authorized by Health and Safety.

-

5. Calcium carbonate and sodium fire equipment must be kept standing by at all times during
cutting, cleaning, and welding of sodium piping and during handlmg of sodium scrap.

6. Disposal of sodium equipment and materials shall be performed only as directed by Health

(~ and Safety.
|\

C. STANDARDS"

Work performed in connection with the activity will be carried cat under normal HNPF Health
and Safety regulations (including sodium safety regulations) in accordance with Part III of the HNPF
Operations Manual and, specific requirements of this procedure. Inspection of the capping plate
weldments shall include dye penetrant testing of each root pass and of the final pass.

IV. METHOD OF ACCOMPLISHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the pro-
cedure.

|
2. Confirm that the preheat electrical supply has been deenergized and tagged out per Part III,

1 Section A. Step 12d. Disconnect the steam generator superheater and evaporator electrical
supplies at the breakers by moving fuses and/or by lifting the electrical leads feeding the
heaters. All electrical leads must be taped with electrical tape.

3. Remove electrical leads at the heaters, associated conduits, and junction boxes as necessary
to facilitate cutting and capping of sodium lines. The extent of the pipe heater removal shall
be determined by the physical inspection of the system with the objective of removing the
steam generators from the facility.
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4. Remove the temperature ; indicating ins 2rumentation from the steam generator superheaters
and evaporators. These items shall include the thermocouple lead wires, conduits, and
junction boxes as is necessary to permit subsequent removal of the steam generators.

5. Remove thermal insulation from secondary lines No. 312 (superheat outlet - evapoistor
inlet), and No. 315 (evaporator vent and superheater drain) as necessary to provide accet a
for cutting the lines.

6. Remove the line heater reflector oven from the uninsulated areas of sodium lines No's, 270,
273, 312, and 315.

7. Remove the line heaters from the exposed areas of sodium lines No's. 270, 273, 312, and
315.

8. Confirm that the inert gas pressure on secondary heat transfer loop No. I has been reduced
to 2-in, w.g. pressure or less.

'

NOTE: Use oil of specific gravity of 1 in the manometer.
This step will also be applicable to No. 2 and
No. 3 secondary loops when No. 2 and No. 3
steam generators are isolated.

CAUTION

The personnel performing the sodium line cutting
operation shall suit in the proper protective clothing
as specified by Health and rafety and detailed in the
Special Work Permit issued for this work. Notify CPPD
shift supervisor prior to making each penetration into
sodium lines.

NOTE: An inert gas atmosphere shall be maintained
on the steam generator superheaters and eva-
porators during the isolation operation. .

9. Cut sodium line No. 315 at the evaporator nozzle and at the superheater nozzle. This is a
1-in, diameter pipe and can be cut and sealed quickly.

10. Install plastic caps over the line stubs on the superheater and the evaporator. Prevent loss*

of inert gas atmosphere in the modules.

!!. Remove line No. 315 and seal both ends with plastic caps before transferring to an' approved
storage area.

12. Remove the plastic cap from line stub No. 315 on the steam generator evaporator.

13. Remove any residual sodium from inside the line stub.

14. Position 1/4-in. mild steel capping plate (equipped with a 1/4-in. bar stock valve) over the
line stub and tack weld in position.

15. Complete the capping plate weldment and dye penetrant inspect the weld.

16. Remove the plastic cap from line stub No. 315 on the steam generator superheater.

17. Remove any residual sodium from inside the line stub.

18. Position a 1/4-in, mild steel capping plate (equipped with a 1/4-in. bar stock valve) over
the line stub and tack weld in. position.

O
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19. Ccmpl:to the cepping pt:.to weldm:nt cnd dys penetrcnt inspect the w31d.

20. Connect a regulator equipped nitrogen bottle to the 1/4-in. bar stock valve on line stub r

'N No. 315 on the evaporator.j

NOTE: The line connecting the nitrogen bottle to the
bar stock valve shall be equipped with a flow
indicator and a pressure regulator. The bar
stock valve on lino stub No. 315 on the steam*

generator superheater can be used as a vent
valve if it is required during the cutting and
capping of sodium lines No. 270 and No. 273.

21. Make a 4-in. hole saw penetration into sodium line No. 273 (14-in. diameter - evaporator
outlet) near where it connects to the evaporator. The exact location of the hole penetration
shall be determined after the pipe has been exposed.

22. Install inflatable bladders in line No. 273 in both directions from the hole saw penetration.
Inflate sufficiently to seat the line. Taos seal the hole saw penetration.

23. Cut sodium line No. 273 near the evaporator nossle and tape seal the cut.

24. Cut sodium line No. 273 on the other side of the hole saw penetrations seal the pipe spool
with plastic caps and remove it from working area. The inflatable bladders must be re-
tained in position during the line cutting operation.

25. Remove the residual sodium from inside the line stub on the evaporation. to the bladder.
The sodium must be removed - 10-in. from where the capping plate weldment is made. a

NOTE: Check the 1/4 to 14-1/2-in.2 SS capping plate
for fit on the line sNb. It is suggested that a
handle be attached to the capping plate to make
it easy to handle.

,

26. Deflate the bladder in the line stub just enough to permit sliding it out of the line stub.
Immediately position the capping plate and tack weld it into position.

27. Seal the annulus between the capping plate and the line stub with tape to prevent undue loss

of inert gas.

28. Apply the weldment root pass to the capping plate. removing the tape as necessary to per-
mit welding,

j 29. Dye penetrant inspect the weldment root pass.
l

30. Complete the weldment. and dye penetrant inspect the final filler pass.

31. Remove the inflatable seal and install a plastic cap over the open end of line No. 273
(piping system side). If the IHX has not been isolated at this time. it will be necessary to
weld metal capping plates on lines No. 270 and 273 to maintain an inert atmosphere in the
Il!X.

32. Make a 4-in hole saw penetration into sodium line No. 270 (14-in. diameter - superheater
sodium inlet). The location of this penetration will depend on the accessibility of the line.
The eliminator may interfere with the pipe cutting machine. This shall be dtermined before
making the hole saw penetration.

33. Cut and cap line No. 270 as per procedural Steps 22 through 31.

f Al- AEC - 12709

[ !!-93 Appendix

- - - - - . _ - -- - - --- --. - - _



34. Remove the inflatable seal and instJ1 a plastic cap over the open end of sodium line No. 270
(pipe system side).

35. Connect a regulator equipped nitrogen gas bottle to the bar stock valve on the capping plate
on line stub No. 315 on the steam generator superheater.

NOTE: The gas line from the bottle to the bar stock
valve must be equipped as specified in step
No.20 An inert atmosphere shall be main-
tained on both the superheater and the evap-
orator during the cutting and capping of sod-
ium line No. 312.

36. Make a 4-in. hole saw penetration into sodium line No. 312 (20-in. diameter Cr Mo - super-
heater to evaporator crossover line) near where it connects to the evaporator inlet nozzle.

37. Install an inflatable bladder into the evaporator nozzle and another upstream from the hole
saw penetration. Inflate the bladders sufficiently to seal the pipe.

38. Tape seal the hole saw penetration in line No. 312.

39. Make a 4-in hole saw penetration in line No. 312 near where it connects to the superheater
outlet nozzle.

40. Install an inflatable bladder into the superheate; nozzle and another upstream of the hole
saw penetration. Inflate the bladders sufficiently to seal the pipe.

41. Cut sodium line No. 312 near where it connects to the evaporator nozzle.

CAUTION

Line No. 312 is a large section of 20-ir.. diameter
pipe and will have to be properly supported before

,

it is cut.

42. Cut sodium line No. 312 near where it connects to the superheater outlet nozzle. Seal the
pipe spool and lower the pipe to the floor.

43. Install 1/4-in. thick mild steel capping plates onto the evaporator nozzle and the super-*

heater nozzle per Steps 26 through 30.

44. Pressurize the superheater and the evaporator with nitrogen gas to 5 psig. Close and seal
the 1/4-in, bar stock valves on the capping plates.

45. Remove pipe spool No. 312 from the work area. This pipe spool may have to be cut into
two pieces before it can be removed.

46. The isolation of steam generators No. 2 and 3 shall be accomplished as specified by this
procedure. The proper line number shall be entered on the field copy of the procedure
before starting the task.

NOTE: Refer to appropriate P and I drawing for
valve and line numbers.

47. A daily progress record (log book) of the task shall be kept and delivered to CPPD at the
completion of the isolation of the steam generator, superheaters, and evaporators.
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PROCEDURE 14.
DISMANT1.ING AND REMOVAL OF FEEDWATER-AND.

STEAM-SYSTEM PIPING-AND-COMPONENTS

'

!. PURPOSE

; This procedure establishes a sequence of events for isolating the three steam generators from
I their related feedwater and steam piping systems.

II. TASK DESCRIPTION

The activities to ne accomplished by this procedure are as follows. Disconnect and remove the
electrical service to the various electrically operated components (except lighting and service outlets)
within the confines of the steam generator rooms. Shut off and disconnect the instrument air supply
to the steam generator rooms. Disconnect and remove the temperature indicating instrumentation
from the steam generator evaporators, superheaters, eliminators, and their associated steam and
water lines. Remove thermal insulation from the steam generator modules and their associated
steam and water lines. Remove steam and feedwater pipes as necessary to permit removal of the
steam generators. This procedure in conjunction with the procedure for " Isolation of Steam Gen-
erator Evaporators and Superheaters from Secondary Sodium System" prepare the steam generators
as a unit for removat to a position where they can be removed as individual components from their
rooms by using the high bay bridge crane.

-

III. CRITERIA

l A. REQUIREMENTS AND PREREQUISITES

T 1. This activity will be coordinated with other plant activities during the HNPF retirement
prog ram.

!

2. Plastic caps or other temporary sealing devices shall be used on exposed steam and water
,

piping connections on the steam generator modules to prevent debris from falling into the
interior of the vessels.

3. The sodium pressure instrument must be removed before initiating this procedure.

4. The mechanism used for cutting the feedwater, steam, and other miscellaneous steam gen-
erator piping will be determined by physical inspection of the particular line. Distortion of
salvageable items by flame cutting shall not be permitted.

5. The physical location of the pipe cutting directly related to the isolation of steam generators
will be determined by CPPD or by persons authorized by CPPD.

,

6. The interconnecting lines which support the unit shall not be cut unless specified per this pro-
cedure. It is intended that the generators be relocated as units before the interconnecting
lines which support the units are cut.

7. Tools and equipment required for the work detailed in this procedure are as follows.

a. Hand tools - wrenches, pliers, hammers. lagging saws, tin snips, wire cutters, and
screw drivers

t
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b. Pipe cutting equipment - acetylene cutting torch. electrically driven pipe saw - Fein or
equivalent

c. Porter-Cable band saw

d. Welding machine - equipped for inert gas welding

e. Hoisting and rigging gear as required for pipe handling

f. Dye penetrant weldment inspection kit

g. Capping plate - 1/4-in. thick - carbon steel - sixed for capping all steam and water lines
connecting to the steam generator vessels

h. Bar stock 1/2-in. valves or other acceptable valves - 9 each

i. Ohmmeters - 2 each

j. Scaffolding - as required

k Wood cribbing - as necessary

1. Loading indicating devices - dynamometers

9. The following prerequisite items shall be completed and signed off prior to initiating per-
formance of the work detailed in Section IV, " Method of Performance and Sequence of Events"
of the procedure.

a. Attach to this procedure a copy of the appropraite P and I drawing marked to show the
equipment isolation to be performed.

NOTE: Drawings shall be marked in accordance with
physical inspection of the system.

b. Potential hazards relating to the work to be performed shall be discussed with the per-
sonnel involved before the operation is initiated.

c. Confirm that the steam-water side of the steam generators have been drained and that
they are not pressurized with inert gas.

'

d. Deenergize and tag out the electrical power to the motor operated feedwater stop valves,
solenoid valves, temperature readout instruments, and other electrically operated com-
ponents within the confines of the steam generator rooms.

e. Secure and tag out the instrument air supply to the steam generator rooms.

f. Secure the helium supply to the third flutd system on the steam generators.

B. HEALTH AND SAFETY

Electrical wiring shall be checked for voltage prior to making physical contact with uninsulated
connections or wires.

C. STANDARDS

Work performed in connection with this activity will be carried out under normal HNPF Health
and Safety regulations and CPPD safety practices. The final pass of the capping plate weldments

Iwill be dye penetrant inspected.

O
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IV. METHOD OF ACCOMPl.lSHMENT AND SEQUENCE OF EVENTS

1. All preparatory work shall be completed before starting the work of this section of the pro-
cedure..

2. Confirm that the electrical supply (D.C. and A.C. power) to the various electrically operated
components within the confines of the steam generator rooms has been deenergized and tagged
out per tag out procedure. Disconnect the electrical supplies to the components at the breakers
by removing fuses and/or lifting the !=ade. Electrical leads disconnected at the breaker must
be taped.

3. Remove electrical conduits, wire trays, and junction boxes only as necessary to permit re-
moval of the steam generator from the facility.

4. Disconnect and remove the temperature indicating instrumentation from the steam generator
module s.

5. Confirm that the instrument air supply to the generator rooms has been secured and tagged
out and then remove the instrument air supply lines from the various components. Example:
air actuated flow control vlaves, pressure transmitting instruments, etc.

6. All items that are to be salvaged will be tagged as salvageable items prior to starting the
cutting and capping operation. This is to prevent their being damaged by assuming that they
are scrap.

7. Disconnect and remove the steam pressure and water level transmitter instrument par.41 *

from the steam generator room.

8. Disconnect and remeve the instrument aanel. Local Board No.1, from the steam generator
.s room.
'D

9. Remove the fire wall, including the wall support columns, from the south end of the generator.

10. Remove the air driven sodium throttle valve operator including the air accumulator tank.

!!. Remove thermal insulation from the steam generator modules and their associated steam
and water piping. Remove insulation from the working area.

12. Remove the automatic flow control valve from the evaporato. feedwater inlet line. The valve
body is flanged and will not require cutting.

NOTE: It is not necessary to remove the feedwater
system piping upst.eam from the flow control
valve to permit removing the generator how-
ever salvageable items will be removed for
off-site disposition.

13. Remove the feedwater system piping, valves, and warmup steam heater from the downstream
side of the automatic flow control valve. This will be an obvious operatton by physically
inspecting the system.

14. Remove the blowdown, system valves and piping from the steam generator evaporator and
supe rheate r.

15. Remove the water column assemblies from the steam generator evaporators.
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16. Remove the chemical water treatment lines from the evaporator.

17. Cut and remove the (4-in, diameter - Schedule 80) steam attemperating line including the
two automatic valves. This Inne connects the 10-in, saturated steam Inne to the 10-in. super-
heater steam outlet inne.

18. Cut out and remove the 10-in. steam outlet valve from the superheater steam Itne including
the valve blowdown line.

19. Disconnect the superheater and eliminator relief valves from their related piping.

20. Cut and remove the 3/4-in. vent line that vents the 10-in. saturated steam line connecting
the eliminator to the superheater.

21. Cut and remove the superheater vent line.

22. Cut and remove the eliminator steam warm-up line.

23. Remove the 2000-psig pressure gage from the eliminator.

24. Confirm that the third fluid is vented before cutting the helium piping.

25. Cut and remove the 1/2-in. helium supply lines from the third fluid system of the evaporator
and the superheater vessels.

26. Weld a capping plate on vessel nozzles which are open. Removal of the steam generators
will be per Atomic International's recommendations.

O'
.

.

.
.
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APPENDIX III
SODIUM STEAM-CLEANING FACII.ITY

T The cleaning facility consisted of two corrugated steel buildings as shown ir. Figures I and 2,

each 16 ft square, on concrete pads. The facility was located at the south end of the reactor building.
One building was used for actual cleaning of parts; the other for processing the exhaust air before
venting it to the stack. This facility was erected for the retirement program, and dismantled after
its need was fulfilled.

The cleaning building was provided with steam for cleaning the pipes and some components from
the plant heating system. An exhaust duct near the ceiling led to the filter building. In the floor, a
drain was installed which led to the radioactive liquid waste system where the washings were moni-
tored. From the liquid waste system, washings were led to the existing teach field. Drain flow
could be diverted to liquid waste storage tanks in the event of high radiation levels (this never oc.
curred). Flow to the teach field was diluted with ordinary water in order to maintain a low sodium
hydroxide concentration.

The filter building contained a blower, water scrubber, and a filter. The auction side of the

blower was connected to the cleaning building exhaust vent. Exhaust air was passed through the
scrubber and filter and then vented to the stack where it was diluted with air from the stack blowers.

During operation, pipe sections and components were brought from their temporary storage
point in the plant to the cleaning facility. Two men, dressed in protective clothing, used a steam
lance to clean the pipe sections. These sections were then checked for radioactivity and visual -

cleanliness, and were brought to the outdoor scrap yard. All cleaning operations were performed
by CPPD pe rsonnel.
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Figure 1. Sodium Disposal Facility Buildings
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APPENDIX IV
E" LUATION OF LONG-TERM HYDROGEN HAZARD

T A. ESTIMATE OF MAXIMUM RESIDUAT WATER

In or''r to evaluate the potent'41 of generating a flammable atmosphere due
to radic .fcic disassociation of water, it was necessary to estimate the total
quantity of water remaining in the reactor vessel. A conservative approach
was used in making this estimate in order to avoid an overly optimistic evalu-
ation of any potential hazards.

1. Final Steaming and Drying Conditions

Final steaming of the reactor vessel, after a zero effluent hydrogen con-
centration was reached, was accomplished by using about 200 cfm of 80% steam
(20% nitrogen) at a temperature of 350*F. After the steaming process was
completed, 410*F nitrogen was purged through the system at a flow rate of
80 cfm for 24 hr. During the final steaming and drying, the reactor pressure
was kept at approximately 15 psia, and the vessel heaters were turned on. Two
hours before the drying period ended, it was observed that the condensate flow

,

from the effluent condenser had apparently ceased. Effluent gas temperature
from the condenser was about 61*F.

2. Explanation of Phase Diagram(c
\ Figure 1.is a partial phase diagram of the NaOH-H O system, covering the2

region between 80 and 460*F for mixtures containing 60 to 100% NaOH byweight.
Superimposed on the diagram, are isobars representing the equilibrium partial
pressure of water over aqueous NaOH solutions. The heavy line represents the
boundary between various equilibrium phases. Below 140*F, mixtures between

6 and 100% NaOH are solid, containing pure NaOH and hydrated crystals of
NaOH. H O. Above 150*F, the mixture may exist as a pure liquid NaOH solution2
or as a mixture of liquid NaOH solution and solid NaOH.

*
The partial phase diagram was obtained from Figure 1.111 referenced.

The superimposed isobars were obtained from the data listed in Table 3-27; see

refe rence.T Extension of the isobars to the liquid-solution-and-sclid-NaOH
phase region was done by first extrapolating the isobar data from Table 3-27 to

*M. C. Sneed and R. C. Brasted, " Comprehensive Inorganic Chemistry,"
Vol. 6, Part I - The Alkali Metals by J. F. Suttle, D. Van Nostrand Co. , Inc. ,
1957

t R. H. Pe rry et al. , " Chemical Enginee rs Handbook, " 4th Ed. McGraw-Hill
Co. , 1963

O AI- AE C - 127 09
IV-1 Appendix

-_ .. . ___ . _ ._ . . -_



W =". EWEE.-T..n. ;.Er=+ +- . M.. REN. . D. .' xm. =. :r. .r. .n._=,=. . .. . . . . _ - * . . __ s._.. a.. .
. . . . .....$ .. .+. . .

. . _. . . I . .

-

-'4 k P tFL E MW-.=n.g_---
,

* ~ _ * _ " , , ' ..n ;;. :q1. . * -. . . n. ..; .* : 1 n. _.u. .:;.. ._..-_'.:.n...._ :nn . ._n :n. .n..fi. ' .. _n :.:~ ..n y__n. , . . ....q.. . . . .

_

k=~ rr'y'"=.!*'* ..:n;- *nt=1:~ '' .:n . *. .::=.: -.:*:~/ n *- It"- ~ *-
n t? .i .' ~

~ " * * * * - *C!n:12". . . . ,,.~.~*
.. _n-- '

-*-!*" : " ~1 "- $*** :- -* *~* 7 ;*,; J" f**r :'*M g fu~ . . . 1- 3,E _ F%n;dFW1hgMa , . . .

[ [ . . . . -~~ c:h*'. [ N. l . :***.**-*.':" .J

E~ 55i.iiMEE i"if4=#'i'NrWi!E / HEM.E T*t 4*d.MuC*EdMWs~ ~ * ~ ~

'

.n. . J. ,I :. . . . . . . . . _ .n. 1{_' . _.~.%_ A. ..*.:tg_p. M__I._n.{ :'= *;*n
3=... .""...E.. .n_p..~nn...n!.in.$n.. ( b Ll: n=|..u..n.. . . = .. . .

-
--

.

%==:n -*. : .nt*n ~:n:**=? *' ^''_.
" :-" . . =. ::nn:f

. 1* .::nn n ::n**} .. . . .y g;%[*g33;JagWi4:3.sq p q-~

'*-~f'. n :. ..--*!"-
.

~. . _ . . .: * -

*n:~*;Lg :" *!"" .-

5 5** . 5 ~ * I
_

= [ d

..3 d- k5***;*. . . . . . _ . . _ . ._nc . .
.-''5_.b~.

. - .. .,, _.. _ . ___ . .n _.
n"n '*:**-*t**** "*: r /j ni [=: . 3 *n k.*"'*"******;

=..:nn".=. . .' . . . . ...o._n=...=...
- :

- . . . " = t =.: - :-- - -m r.n:n t .:4.f./ j .=.. = . .
- -- ninet.r- m--. --: / g

---- r- :1---.n- ~f :nr
.. ._.. _ +.^f.. .

.-.

.n
. . . . . . -..

= . . .:n,,=,=,,~,=. ."f. . . n:=.=. n..=n. n .. :*. . ~ . = . . ::- -. . -*-" . . . . . _ . . - . . . _ . .___._ _ _..t -

*
. ..

nnIm ~ . .n. /.in / . / . I.. ::=.n.Jn!-.:.3.X W ' .= f ' . } ::.;n
- --

.:= : = '*"- - ~ ~ ~ ~ *"-

_ ' " . _ " . ..

p ;* * n*C . n '.:
f.. .' .' M V

p '. '* j ' .. . _4 . *'*!**~ . . . . . . _ . . ,
**~***"

'** !::" . .. *: T-
's....A l"-. r_.. _

**
.. . . . .. . _ ... . . . . ....

~ . * . * - 4.. 3. .-f . f" :. =. . . . n. :~ - * * . - ...~".t.-*.n..n=. ..*n
_ . . _ ..._E~~._ . .. ..

y*n. : n,t.u . ' :n..:.n. .t..
- - " . . . . . . 2

.

y .
. .. _. .. ...t_...._ . . . . . .... n . . . .

in. u-"*
=.*.n.h.[ .n .nf. .. n ./. d/ ; un f:n an*.~.: = t" ~ ~ '- - - " """*t=*-",~ --"

*4:*. "n* '

=;.....
. T-** gn * 'r . ,s . . . p . p :1 ...q . ' * * * " - * * - "i.-

~~"**n***.
Ip:f'5 AU[-

..

f..n.u ns'.:(n: =r* }:=r
~'- " - ~ ~ - -+=nn. . .

--

m-n=:n't= :.. r- .rnn: nr n=_g__:...
. __ . . . _ .

.:::Mgn rn. :- n
r7 f. ng..n :g m n ap pa gg :._- nun *; ..

Fni=:m.m | .:.-._ . _ ...._-t n -n . =".".n_. ~**n : ni"." nn;n.; .g4g:.:.;/. . n M../
.- r-~ -- ~r = = =m-t-----..rfr;-t= n= nnn= .. mar;-

' F" ""EA |In...=}.n .. -n r==.= | :t= --n+.. . . . - . . . Gi:r-- - * - ~
---- --- +-- M 1.I.=:. 4 _ 1. --*:n nn= =- :=t=': .=**

F mas *MrausmCMhaspG:nn:= ,c;;g == =r=
un NW ::nt= =..n.: ..::.y . ..n a . :nnn i v.= _:n:~ - - " -

Cii.=n M" n.
-

_

=t=
i.==~~ -,-

:= n uj = n::tm -";:nr- r . . n- =t= Tt= [%=====::- : n mng ign; gJr
~~

:t; ; n:+nn -.:m-n= ten nnn:n 6a .n: un:=- - - + - ----

nnn.(.B_S. .I.D.. . Hi.r.l=* "t ..~- - " . . _unp=- - . =;; tr., ---d n- nn t=n==mn=1 -= =:nn = nr --:n = .

ua .ww ..n : :.n= .... := ' n = n.=n. m= -m - - - - - - - - - , - --

n-*
:- nnt .) 1 . .=:nn =._ ~ :M8h.g1gginngyV3:hy.. . . . .

n*t!;*..._. . . . . .n -**=
. '. . . . . . .. . . . . . . ....g.'.

. nn!_- :n n : nt;un.:N
. . . . . . . . . . . '. . . .. . - - *- , ; ,t :~''- - - - * -****f=' - -= = = - - ^ * - - - '

. . . . ... . . **.nn.r.Q. !=..2;:nn:..l.a.. . n .t-*: n. *. *j .;." :*n, ..: n.*.*f.=.... :.n..;..n..**. . . ~ . .. . . _ . ._..'r'.' * . . " . . . " * . ".."".E.. . " ... ... .. - :.. ..

r nnf:-M..W'n.nug=::.. ..n gn ~ -
"~-

:.nin| w!*.r*==
=*- n.~.nn=: tan n: :- - - - - *" - - " - * - + - ~+*~

.

: =;==u= .
-- : ._=, nn.= =a====

=j===*4nI "- +ta~*-" . ~ + - * . * . -- - ". ~ . . . -''_..:....__..
=g_-}g., n;:tn . ~ nit = unin"Hr:n: .

*- n In + .
- -

F . . . -

. n;rm -=t= =. =~n .

n= :m - "- --+-r n =nn2n- -- -=:- -e-- --"r- =~- ~~~~. .::nn ==n - = -

***~ J[=t= .. _ . . . _ . ..:I
- - - -

;*3 =:-*~ ~.*:t==tn~ C*:n.. +~

pI= :s;n n=;nnnut=n =;gn . . . . . . =:|z nng=-=-"*t--- = i .. . . _
--- - ----n -

wr == n**t-:-- =..n - - = = n--: % *n. - -
_. . . . . : . .. _..

yI: :* p'. == =g=nrnn,p;n= = ..a r ....an :n:#p nn:.nt=~~= - "r - " - " - --- - ~ ~ " - *

"n .n . = u m-t:n*n.:3 :n=8 ~~=---"i---- "~-"- ' " ~ + + - ~*-* -**+--

- C - - - a - - TM =; tun =F=t:. =t=-==l=:=na t . . :. :n.let .. ._ . . _ . " . _ __ _ . . ...n.=
= --;. " . _ -.. . _ -_.in==t _;:F . .

r; ;;c = - - *t = n .

~ ~ * " ~ - ~~- ~"-~ ~ * - + -
'

t:_nW'. n"n " :nn= nEn "*" '~-
-

. - - . - - " . . .;:n n:;tn-- =Un:;: n;il=un .={== nnt= n F.- - . . . - -.-.t='~n =: +: =: -J...-- -

t= j..jat n:=t.... :=r n = ;;;i. . [3;. :;n=. - 3ji.t =
--.. - - . - ~ ~=37- - .- ~ +

__g._,.a
--**:. :- - -- ---

._gpg=Ain. . 4!1EIIm:%MBETTJAM ~. --- .. - + . - . . - -

..m,.

:*:
. . . . - . ..t:"

- ~" t I;;.: =In:. ::::t:n:
. _=_=..in n . "n~I"=*::_ . . *------**-

-.

nninr: ~ ~* * " * " ~ "-*~

.. 6.1: nnn- =:= ='=:1::==$nt
'

nnt!.:.. .. - + -
..

*n: "hi:. .. .. .**" :

p=n unt= n~3n= =:, -- - .n:{nn =,n: . I:n:r . . " - nn an:= ant".4:+ *

n"s:mMC -:~ /" n: y~n
-"

_..f
a--- :~"--=.

. :r.;;1y ~; 1 - m . ::~ nm;" -

: rif1mf1"E .nn 1.. a . . . 'nr =re
*

g.n ::t*:"un:u;;.:1:n.M ..:r= :.nt;;n .ng~r MirMiiiE...E O if;i.p .". a :. - - - --- --- n=nn _;:::t - ~ ~ - - - --t=: -~

* ~3=: n==+.=:..n :'nt nt= unint: =:. a-. : .n:nn.~n nnnin=r = ..=

AE!E,@h- 5E=i *;i'Isi iWi35 iEiliff #iiEENiEiMishEiniEUini li"lE3"" *"
- + -

1:n
nt.*fn

X = p:n n.gn; . :.:f*Ii.m- : -- :m: :*. .t=c r.p= :.np;n=:.n:==;n --- :n::. . . :s t:::. :n ;;
n~ tun"

- g=- -" . " . ~
- "- "+~~ --" -

2:n = : *n. n"- !..,::n
_

. m i,nn =tn~ -" : - - + - ~ -

in: n.n:. ~nt:n: =1:r
:.~. ' - - -Mn

-

n::f ~:t =4= - ' * - ~
"*:t:tnS.. W:: ' -":ngna n*~f~~~~ :. *-~t=~~ - " - - -"-

:-E, . . _,. , ;c ::';nn -n -t- *2 . .
~

::*t:r ~nt = - =t : _..a ==-+-

gn ::1.Sf:
.._ .. = . , = . ..i.n f. . .. .. . .

.n.nn. = tun nn"~ - - t -

_..n g=pn
. . . . , . ==l==1.. ~~r"-----

- - " - ~ - "
t : an. . n. . u . ..

- ~ ~~~g

+"4: =";=r ;=n "}nn [.:.rdr "._*".-*-_.nr .- .n:tn-- =t=: :tn::-=n:=c: =3.. =
.

_.ttf- ; r: t ~: .. =:. in. . . . .=. : ~*:i*:- -~:t r n n"tn:*, :-+" : = - . . . . . .

t= u t ."^ * . nla... . ~ ng: .. "j:U . .:::n ....t=. ..u un.: ::.unn=n=
--:n n*' :~n"" c;n n vn~: art =. ...

.=. _u :=.=.*,nn
--*~-~~- -"= y..: h.:. .!=== =t : n* nn.= t:n .1

d*
f.i.i.i.-~ M *i. i.i.Y.. . .i.i.iU.H. .j N. i.ic. l.id. , :'Nm,, .. . f J'a nyE f"7- p "U C *;i. . . .t .i.E..*...f=..= . . . . .= . _ .=...t.=4 -m h- " " . . ' . ~ :..~t. =. . . g3........ . _.

i'O ': rt':
. :. ...?.... h .: . - : :

n x"t---P n -f'1 . _ . . . .:t:n. - - " .n""n*.~~ n:1! n.- nn:nn .::ntun-* ::T* . . ........: =:: n .
T d:.2
..r . ;1 -.. "" h' u. ..k:n ::: J In g:"n -=t=*- ._ . =** :": Mr ;'m1WT ELfig i

.n :
- 7 - - - ..:.. 1. t an :*...... u n;;: ~ " - - - - . n:: =-U""nd :;,, L" 5"0 LID mad H7" . 4 ={. nn!"EI:t=;= -" -"

- =E"=:-
-- "-

y :t-n- =rn- -nnn-=P r :t n .. _ . - t..
En. n.M. at. -

<

- - . "].
- -" -"t=- .n . . .: tus =.t=

::: nte " - " :t: -r"- --J.- * -. --1:r n"--t =
" " - -"- .n s _ .. .: e-" --

.n.j;r. =~
-n-f".=.n n nt"=:: t==:= =~t e=t=

: n+'- 4" : :":r '-
- - " u. inn ,- * =. nnn:n -

=tnn=:s=..= . . . .= . . . .
m t~n=t=

+ =[. .n = ::n2:n
'" "r t . ._ . . . . . . . . . =. . . .*f'+n

= :4 t-- :=tu : n t .n: ~ntnn
. . . . . ... . . ... ~:=... . . . . .

.: : =

" . .. ..:in ":3._. . . . . . . .

- . . :n::n.n msvt.ml..
3.._

. . . . . .

uhu%.._....g,._ . . . . . . . . . . . . . . . . . . .

n" . ..:n-=. . . t, n"ud::i:. . .
...

t. . . . . . . , .Jn aw..... ...J...,n:1. :n -

=... a . m:nu :ngnr. .

.3.- . . . . . . . . . . . . . . . . . . . . - _ - . ...
.. .. . . . .. .. . .. .

. . . . . .. . a..._. . _ . . ... . , . . . . , -.. . . . .. .... ==n= =i =it =. . . . .===1.=;=n na. . . . .s===t== ==i=asnt===- nnt==t=IIs a-n an=r nn t=.. . .
=2.=.= = nn:- =:yrnun:n. = nn -- ~ - -

lnin .~np=_: n
_ . . . . _ . . . . ,. . . n -::=..=.t.u m n

=
:. u tn . . ...:... .. a2r ...n = ....t= n.; :.. : nn;;5.1v:n =__: p=nnuY

. . = _wm ~--t: -=, *: t n4n-*t = -n- nn
. . - .,_ -

s:m
. . , , . . - . . - . ..

Figure 1. Partial Phase Diagram for Aqueous Sodium Hydroxide |
Solutions With Lines of Constant Equilibrium H O ;2
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The phase region (saturated solution line) and then by following a constant tem-
' s. perature line in the liquid-solution-and-solid-NaOH phase.,

O 3. Calcu1atien ef aesideal water

a. Final Steaming Conditions

P Pressure = 15 psia

t, Temperature = 350*F

f, Steam fraction = 0.8 (by volume)

P, Partial pressure of steam (water vapor)

P, = f, x P = 0.8 x 15

P, = 12 psia

Point "A" on Figure I shows that at 350*F, a 66% by weight sodium hydrox-
ide solution would remain in equilibrium with an atmosphere having 12 psia par-
tial pressure of water. For HNPF, the assumption of equilibrium is not un- '

reasonable, since these conditions existed for 24 hr. For the calculated 483 lb
*

of sodium reacted, this corresponds to 433 lb of water and 840 lb of sodium
/ hydroxide.
O

b. Initial Drying Conditions

P Pressure = 15 psia

g Temperature = 410*F

After steaming, nitrogen at approximate 410*F was circulated through the
reactor. The initial effects of this was to start the sodium hydroxide solution
boiling, thus increasing the NaOH concentration. Boiling continued until the
NaOH concentration reached 76%, Point "B" on Figure 1. At this point, the,

equilibrium partial pressure of water vapor above the NaOH solution was equal
to the total pressure in the reactor vessel, 15 psia. Further loss of water
from the solution at 410*F lowered the equilibrium partial pressure of H O

2
below the total pressure and stopped the boiling process. At point "B" the cal-

l

culated reactor residue was 266 lb of water and 840 lb of sodium hydroxide.

*T. J. Boardman and T. A. Paulett "HNPF Retirement, Disposition of Sodium,"
AI-AEC-MEMO-12736, September 30, 1968, p 67

O
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c. Final Drying Conditions

GFrom point "B" evaporation continued at constant temperature toward point
"C" on Figure 1 (410* F, 85% NaOH), where solid sodium hydroxide started to
precipitate from the solution. For the purpose of a conservative safety analy-
sis, point "C" is taken as the end of the drying process. At point "C, " the
residue composition would be 149 lb of water and 840 lb of sodium hydroxide.

A conservative estimate of the maximum time required to concentrate the

residual NaOH solution from point "A" to point "C" in Figure 1 may be made by
assuming that all evaporation took place by diffusion of water vapor from the
solution surface into the nitrogen. This assumption neglects the accelerating
effects of boiling, from point "A" to point "B," and of the gas velocity sweeping
over the solution surface. An approximate equation for diffusion evaporation

*
from a flat surface is:

w = 0.00138(p, - p) ,

whe re:

w = Evaporate rate (1b/ft -h r) ,

p = Partial pressure of H O at surface (mm Hg) (Assumed equal to2
'

equilibrium partial pressure), and

p = Partial pressure of H 0 at farthest point (mm Hg) (Assumed equal
3

to zero).
.

The assumption of zero partial pressure at the farthest point is based on the

j entering nitrogen having practically zero water vapor.

From Figure 1, the minimum value for p, throughout the process was
2 psia (approximate 100 mm Hg), as indicated at point "C." The vessel bottom

2had an 18-ft diameter, corresponding to an area ( A) of 254 ft . Thus, the min-

imum evaporation rate (smin) may be calculata from:

$ . = wA = 0.00138(p - p)A
min w

= 0.00138(100 - 0)254

N . = 35 lb/hr .

min

*J. H. Pe rry, " Chemical Enginee rs Handbook, " 3 rd Ed. , McGraw-Hill, 1950

0,
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The maximum time (t x) baced on the minimum rate, required to concen-
3 trate the NaOH solution from point "A" to point "C" by diffusion was:

O .

t =(W - W }/Wmax a e min

= (433 - 149)/35

t = 8.1 hr ,max

whe re:

W, = Residual wate r at point "A" (1b), and

W = Residual water at point "C" (Ib).

During this process, the heat of solution and the latent heat of evaporation
were supplied by the heaters on the bottom of the reactor vessel. The total heat

required may be approximated by using the latent heat of evaporation at the
vapor pressure at which evaporation occurred.* For point "C" (2 psia), this
value would be 1022.2 Btu /lb.i Therefore, the maximum heat requirement '

would have been (433 - 149) x 1022.2 = 2.9 x 10 Btu, or 12,100 Btu /hr over the

24-hr drying period. The connected power available to the bottom heaters was
60 kw, equivalent to 205,000 Btu /hr. This power was of' course modulated to

'

maintatn constant temperature.

.

4. Conclusions

From the foregoing analysis, it can be seen that there was more than

enough time and power available to concentrate the residual NaOH solution to
15% by weight and that the final residue probably contained even less water.
Additional support to these conclusions is evidenced by the observation that no

,

additional condensate was collected from the effluent condenser after twenty-two
hours of drying and that the effluent relative humidity at the end of the drying

| period was.less than 2% (0.0083 psia partial pressure of H O) when cooled to2

*W. L. Badge r and W. L. McCabe, " Elements of Chemical Engineering, "
2nd Ed. , McGraw-Hill, 1936, p 188

tJ. H. Keenan and F. G. Keyes, " Thermodynamic Properties of Steam,"
Wiley and Sons, 1936

$J. E. Mah1meister et al. , " Engineering and Construction of the Hallam
Nuclear Power Facility Reactor Structure," NAA-SR-7366, August 15, 1962,
p 15
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1

74*F. This corresponds to less than 0.002% relative humidity at the actuci
*

3 effluent temperature of 468'F. When allowed to cool below 140*F, the sodium

hydroxide residue solidified to the solid mixture of NaOH and NaOH H O shown2
at the lower part of Figure 1.

B. ESTIMATE OF FLAMMABILITY HAZARD

After cooling down, the reactor vesselwas kept under a positive nitrogen gas
pressure in order to permit leak checking. Future radiolytic decomposition of
the residue would result in the addition of hydrogen and oxygen to this atmo-

| sphere. In order to evaluate the flammability hazard, the combustible limits
ifor hydrogen-oxygen-nitrogen mixtures were obtained from Figure 8 referenced

and plotted on a triangular diagram, see Figure 2. Next, the effects of an ap-
proximate 1:3 helium / nitrogen ratio were investigated by using the data of
Table 3 referenced.i This data permitted calculation if two points, one upper
limit and one lower limit, for the 1:3 ratio. The helium effects are practically
negligible (for this problem) as shown by the plot of the two points, "A" and .;

"B," on Figure 2.

Point "C" in Figure 2 shows the calculated ultimate concentration of hydro-
. ( gen and oxygen in the reactor vessel. Details of the calculations,5 are shown -

| on the following pages. Since the point is well outside of the flammability
! range, a flammable mixture can not be formed when mixed with air; therefore,

'

it is concluded that there will be no long term explosion hazard due to disassoci-
ation of residual water in the HNPF reactor vessel.

1

i C. RADIOLYTIC DECOMPOSITION CALCULATIONS

Starting with the worst possible condition of 15% water of crystallization in
the residual sodium hydroxide, a layer of this mixture NaOH.NaOH + H O is2;

' assumed to be spread evenly over the bottom of the reactor vessel. At a den-
5sity of 2.3 and with an area of 2.6 x 10 cm , the thickness of such a layer

would be 0.69 cm.

*T. J. Boardman and T. A. Paulett, "HNPF Retirement, Disposition of
Sodium," Al-AEC-MEMO-12736, September 30,1968, p 68

t H. F. Coward and G. W. Jones, " Limits of Flammability of Gases and Vapors,"
Bureau of Mines Bulletin 503, 1952, Part III

$W. F. Heine, "HNPF Final Status Report," AI-AEC-MEMO-12794, 1968

AI-AE C -12709
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The source of the radiation energy required for the radiolytic decomposi-
60tion is almost exclusively the Co contained in the activated reactor compo-

55nents. Although there are large amounts of Fe activity in the reactor

components, this activity does not contribute significantly to the radiolytic
decomposition, due to the fact that Fe decays only by "K" electron capture;
thus, virtually all of its disintegration energy (0.23 Mev) is reler. sed in the form
of unabsorbable neutrinos. The only absorbable energy released from Fe is
in the form of "K" x-ray photons; this represents about 7.6 kev / dis. Similarly,

63
Ni , which is the third significant radionuclide in the irradiated reactor com-

ponents does not contribute significantly to the hydrogen evolution, since it
decays by emission of a 67 key beta particle with no accompanying gamma
photon. The low energy beta particle which has a maximum range in steel of
less than 0.001 inch will be removed by self-absorption, except for those par-

~

ticles emitted very near the surface of the respective reactor components. In
60the case of Co , the disintegration energy is emitted in the form of two gamma

photons with energies of 1.17 and 1.33 Mev, and in the form of a 0.23 Mev beta
60pa rticle. Thus, the energy available for absorption is 2.6 Mev/ dis Co gg t

,

is conservatively assumed that half the beta energy escapes self-absorption.

Examination of the configuration of the irradiated reactor components )
reveals that only three portions of these components contribute significant
energy flux to the NaOH layer: the bottom surface of reactor vessel, the lower
g rid plate, and the bottom head assemblies of the moderator elements. The,

portions of the vessel and components located above the bottom moderator head
assemblies do not contribute significant fluxes, due to shielding by the moder-
ator elements and the grid plate. The sides of the vessel located below the
grid plate do not contribute significant fluxes due to their configuration.

The source geometry for the bottom of the reactor vessel may be conser-
60vatively assumed to approximate a 2-in. thick infinite slab with a specific Co

activity of 3.2 x 10 Ci/cm . This activity assumes that a thermal neutron
0flux of 1.0 x 10 n/cm -sec was present at the bottom of the vessel during

reactor operation. Also conservatively, the grid plate and the lower moderator
head assemblies may be combined to approximate the source geometry of a 2-in.

60 3thick infinite-slab source with a specific Co activity of 5.4 x 10-3 Ci/cm .

O-AI-AEC -12 709 V
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This activity assumen that a thermal neutron flux of 1.7 x 10 n/cm -soc was
present at the lower grid plate during reactor operation.3

O rue e<<ective seemet v eeuatie -wica -i118e = sed ror tais cemsi ea seerce
to evaluate the energy flux incident on the sodium hydroxide layer is

BS - .

9 EI I~ 2(b )2g 2 I 3 ,,,(1),

s -

whe re:

p = Scalar flux (cm" -sec ),
-

g, = Linear absorption coefficient of source material (cm" ),
th

g = Thickness of i shield (cm),t

= Linear absorption coefficient of shield (cm' ),u
g

b = yi y,t
y,

h = Thickness of slab source (cm),
'

b =b y + g,h,3

.f m

O 8(6)=6 (e -*/ t* > at.
-

2

~ ), and-

S = Source strength (cm -sec
y

B = Symbolic buildup factor.

In the case at hand, the numerical values applied in the infinite slab equa -
tion are as follows:

6S = 3.2 x 10 ~ Ci/cm or 3.1 x 10 Mev/sec/cm (vessel bottom),
y

3 8S = 5.4 x 10-3 Ci/cm or 5.2 x 10 Mev/sec/cm3 (grid plate),
y

-

g, = 0.40 cm ,

t = 0 cm,
g

| B = 3.0 (dimensionless), and

h = 5.08 cm.
|

|

O
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Application of these values to Equation 1, and use of the E function curves from
2

Reference, reveals that the sum of the energy incident upon the NaOH layer at h
a result of irradiation by the vessel bottom, the lower grid plate, and the lower

9moderator head assemblies is 1.8 x 10 Mev/cm -sec. Applying a mass ab-
2sorption coefficient of 0.06 cm / m for the NaOH allows the evaluation of the8

energy absorption in the NaOH as a function of total mass by the equation

E =E.p M ...(2)a i m ,

where:

Eg = incident energy flux (Mev/sec-cm )

E, = absorbed energy (Mev/sec-cm )

p = mass absorption coefficient (cm /gm), and

M = mass of aosorber (gm).

On the basis of Equation 2, the rate of energy aLo 3rption in the NaOH 1ayer is
13

4.17 x 10 Mev /s e c.

Since we are dealing with a 15% water content hydroxide, it may be shown ,

that the rate of energy absorption in the water present in the NaOH-H O in the
2

reactor vessel would be a maximum of 15% of the total energy absorption rate,
12or a maximum of 6.3 x 10 Mev/sec. Assuming a "G" value for the radiolytic.

evolution of hydrogen from water of 0.5 molecules H2 per 100 ev absorbed re-
veals that the initial hydrogen evolution rate in the reactor vessel will be

163.1 x 10 H m lecules /sec. This corresponds to a volume rate of 1.2 x 10~32
3cm /see at STP.

60The rate of hydrogen evolution will decrease with time as the Co decays.
60Since the Co half life is 5.3 years, its mean life is 7.7 years, so that the

total hydrogen release possible over an infinite time is:

16 7 243.1 x 16 molecules /sec x 3.1 x 10 sec/yr x 7.7 yr = 7.5 x 10 3 ,

5 3This total hydrogen evolution corresponds to 2.8 x 10 cm at STP.

*T. Rockwell III, Reactor Shielding Manual TID 7004, March 1956

AI- AEC- 12709-
i

.,

| Appendix IV-10

|

|
.

|

f'



.. . _ - _ _ - - - - .__-- .- - _ - . . _ .-. . -- .

The void voluma within the reactor vessel, after subtraction of tha space '

occupied by the moderator elements and stored core components, is approxi-,,

I 3 3 8 5 3
'

mately 6.00 x 10 gg or 1.70 x 10 cm . Thus, the release of 2.8 x 10 cm 10 '
of H int this void would result in a hydrogen concentration of 0.16 vol 5 This2
concentration is far below the lower limit of explosive concentration in an air
atmosphere. Further, it may reasonably be assumed that no air is present in
the reactor vessel since the vessel was sealed under a nitrogen atmosphere, I

and that any subsequent in-leakage of air would also provide an avenue of escape
for hydrogen. Some oxygen, however, would be provided by the same radioly+ic

! decomposition of water which provides the hydrogen. Since only one molecule
1

| of O w uld be provided for each two molecules of H fr m this phenomenon, a2 2
i maximum oxygen concentration of 0.08 vol '/o could develop in the sealed reactor ;
i

vessel. In the presence of this 0 e ncentrati n, the calculated H concentra- !

2 2
tion is even further below the lower limit of explosive concentrations.

l
Additional hydrogen evolution may be expected to result from the radiolytic ;

decomposition of the NaOH. In order to determine the "G" value for the radio- '

lytic evolution of hydrogen from NaOH, an experiment was performed at Atomics f
International in which 11 grams of anhydrous NaOH was sealed in an evacuated !

7 60

(O glass apparatus and exposed to 3.1 x 10 roentgens in a high-level Co gamma
j irradiation facility. Assuming an energy absorption of 86 ergs /gm-roentgen, !

| this irradiation resulted in the absorption in the NaOH of 2.9 x 10 ergs or r
10

22
i 2.5 x 10 e v. Analysis by means of gas chromatography of the atmosphere con-

t ined in the apparatus, following the irradiation, revealed the presence in the (I9atmosphere of 1.4 x 10 molecules of hydrogen. Thus, on the basis of this ex-
periment, the "G" value for radiolytic evolution of hydrogen from NaOH is 0.06 '

molecules per 100 ev absorbed.

13Assuming an initial energy absorption rate of 4.2 x 10 Mev/sec in the NaOH i

16layer, there would result aninitialhydrogen evolution rate of 2.5 x 10 molecules /
24see or a total hydrogen evolution of 6.1 x 10 molecules over an infinite time period.

These values correspond to 9.3 x 10-4 cm /sec and 2.2 x 10 cm at STP re-3 5 3

spectively. Thus, the total maximum radiolytic hydrogen evolution from the
5NaOH and its water of crystallization over an infinite time period is 5.1 x 10

3
cm at STP. This volume released into the reactor vessel void volume would !

|

O
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result in a h;lrogen concentration of 0.30 vol E It is difficult to postulate con-
93ditions which would bring about the release of O as a result f radiolytic de-

2
composition of the NaOH, since the residue would tend to oxidize to Na O2 2
following release of the hydrogen. However, if it is conservatively assumed that
one atom of oxygen is released for each atom of hydrogen released radiolytically
from the NaOH, there results, upon addition of the resulting O t that evolved

2
5from the H O, a total of 3.6 x 10 cm of oxygen in the vessel atmosphere at

2
STP, or 0.21 vol E Since these values are also below the lower limit for ex-
plosive hydrogen-oxygen mixtures, as shown in Figure 2, it may be concluded
that no hydrogen explosion will occur in the reactor vessel as a result of radio-
lytic decomposition of the NaOH and its contained water.

>

o
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DISPOSITION OF MATERIAL AND EQUIPMENT

A. E. C. HNPF Item 'AEC Date AcquisitionCase Description Quantity Number Recipient Shipped Cost
S ,

s 1 Graphite Logs 6 66-3-841 Ames Lab. 11/16/66 821

2 Graphite Logs 38 66-3-841 Nat. Lead 1/5/67 5,198

3 Plant Protective Panel 1 66-3-1 K.A.P.L. 3/17/67 2,900
Amplifier 58 66-3-1-1 16,000

Amplifier 48 66-3-1-2 7,900
Amplifier 5 66-3-1-3 3,050

B1-Stable Unit 262 66-3-1 4 4,900
Power Supply 20 66-3-1 5 1,500

Power Supply 2 66-3-1 6 100 |

Dual Relay Drive 46 66-3-1-7 750

DC Logic Plug In Unit 19 66-3-1-8 480
'SFM Dual Plug In Unit 26 66-3-1-9 430

Emitter 60 66-3-1-10 800

DC Logic Plug in Unit 29 66-3-1-11 575

DC Logic Plug In Unit 9 66-3-1-12 200

Power Supply 1 66-3-1-13 150

Transpac 7 66 3 1 14 530
,

Transpac 1 66-3-1-15 80

Power Supply 1 66-3-1-16 540

Transpac 1 66-3-1-17 80

Transformer 1 66-3-1-18 30
(

Fan 5 66-3-1-19 1,000

Fan 5 66-3-1-20 190

Regulator 7 66-3-1-21 11,150

Panel 1 66-3-1-22 480

Transpac 2 66-3-1-23 150

Transpac 3 66-3-1-24 230

Ernitter 18 66-3-1-25 480

DC Logic Plug In Unit 2 66-3-1-26 50

Relay 32 66-3-1-27 675

Relay 7 66-3-1-28 100

Relay 16 66-3-1-29 345

Relay 2 66-3-1-30 100
;

Ammeter 2 66-3-15 100'

,

Voltmeter 2 66-3-16 100

Transpac 1 66-3-27 160

Transpac 1 66-3-28 80

B1-Stable Unit 36 66-3-35 690
' U 280Logic DC Plud In Unit 15 66-3-36

O
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A.E.C. HNPF Itsm AEC D ta Acquisiti:nCase De s c ription Quantity Numb:r Racipi:nt Shipp:d Co:tNo.

3 R. D. Dual Plug in 23 66 3-37 K. A. P. L. 3/17/67 380
( C ont'd ) Unit

Voltmete r 2 66-3-41 8,600

Helipot 7 66-3-53 480

Gear Train 7 66-3-54 670

Servo Motor 7 66-3-55 860

Amplifie r 2 66-3-56 430

Amplifie r 2 66-3-57 340

Amplifie r 2 66-3-58 335

Amplifier 2 66-3-59 290

Milli-amp Meter 19 66-3-60 1,000

Milli-amp Meter 6 66 3-61 530

Amplifie r 18 66-3-83 5,100

Logic, D. C. 57 66 3-84 1,270

Emitte r 42 66-3-85 570

Logic, D. C. 45 66 3-86 1,050
'

SEM, Dual 7 66-3-87 140'

Total- Case 3 79,400

4 Circuit Breakers 1 66-3-111-18 Argonne 5/25/67 2,915

5 Pri. & Sec. Na Pumps 5 66.I-I-2 NRTS Strge 12/26/67 624,330

6 Pri. Pump Cases 3 66-1.I NRTS Strge 7/17/68 120,000

7 Pri. Fill Tanks 5 66-2-1 AEC. 12/16/67 235,695
Richland

8 Loading Face Shield 1 66-1-56 NRTS Strg e 8/2/67 15,000
Comp. .

)
L. F. S. Snubbe r s 2 66-1 56 NRTS 8/2/67 500

Loading race Heat 1 66-1 57 NRTS 8/2/67 1,137
Exchanger

Total- Case 8 16,637
'

9 Turbine Feedwater 1 66-1-35 NRTS Strge 9/13/67 16,017
Pump

Motor Driven Feed- 1 66-1-36 NRTS 9/13/67 ?,530
water Pump

Total- Case 9 18,547

10 Cold Trap Heater Oven 1 66-1-4 NRTS Strge 1/5/fd 8,500

11 Case Cancelled - - - - -

12 Intermediate Heat 6 66-1-11 NRTS Strge 6/15/68 652,176
Exchangers

13 Steam Generators 3 66-1 13 NRTS St rge 6/5/68 3,083,847

14 Secondary Sodium Pump 1 66-1-2 NRTS Strge 10/9/67 109,956

15 Single Element Fuel ! 66 3 367 Gen. 9/11/67 50,473
Ship. Cask Atomic s

16 Pulse Generator 1 66-3-45 Sandia 9/13/67 325
Corp.

.

Os
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Rm ta acquicitinnCase D:sc ription Quantity Numb 3 r Recipi:nt Shipp:d CoctNo.

17 Tims r/Ccunter 1 66 3 39 Amss lab. 9/8/67 475
Recorder 1 66-3-74 1,200
Vacuum Pump 1 66-3-76 135' .

Pump, Valve, Motor 1 66-3-138 1,735O Centrifugal Pump 1 66-3-139
Valve ,2 66-3-140 1,735
Induction Motor 1 66-3-141
Basket Strainer 1 66-3-142 100

Calculator 1 66-3-936 ' o 1,146

Count Ratemeter 1 66-3-99 Ames Lab. 9/8/67 775

Total- Case 17 7,301
18 Battery Operated Source 1 66-3-63 K.A.P.L. 9/13/67 275

Power Supply 1 66-3-89 K.A.P.L. 9/13/67 300

Total- Case 18 575

19 Power Supply 1 66-3-40 he Alamos 9/15/67 230
20 Calibrator 1 66-3-51 NRTS 9/13/67 350

21 Secondary Fill Tanks 3 66-2-2 AEC- LMEC 10/24/67 131,703
22 Amplifie r 1 66-3-91 Los Alamos 9/15/67 4,950

Analyzer 1 66-3-95 he Alamos 9/15/67 4,950
Total- Case 22 9,900

,

23 Case Cancelled - - - - -

24 Cold Trap Heater Ovens 2 66-1-4 PNL 7/7/67 15,300
10/31/67

- Cold Trap Cooling Blower 1 66-1 5 9/20/67 500

8-in. Steam Block Valve s 3 66-1 16 7/25/68 9,590

6-in. Feedwater Block 3 66-1-18 1/5/68
Valve s 1/19/68 7,300

2/2/68
6-in. Feedwater Block 3 66-1-19 2/2/68 5,500
Valves

~

Loading Face Shield 1 66-1-55 9/20/67 13,495
Comp.

Snubbers 2 66-1-56 9/20/67 500

bading Face Heat 1 66-1 57 9/20/67 1,045
Exchangers

Feedwate r Steans Panel 1 66-3-13 12/7/67 500

Annunciator 1 66-3-13-3 12/7/67 1,175

Flashe rs 4 66-3-13-5 12/7/67 140

Voltmete r 7 66-3 13-6 12/7/67 700

Pressure Control 2 66-3-13-10 12/7/67 40

Switch 8 66-3-13-14 12/7/67 528

Switch 3 66-3-13-15 12/7/67 90

Switch 5 66-3-13-16 12/7/67 120

| Switch 3 66-3-13-17 12/7/67 39

Recorder /Controlle r 4 66-3-13-18 12/7/67 2,540
"Recorder 13 66-3-13-19 12/7/67 4,680

r
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AEC " ** ^ ** A*9" "

Caca Dsccription Outntity Numbe r Recipient Shipped Cost
No.

24 Contr olle r 2 66-3-13-20 PNL 12/7/67 850
(Cont'd) Hand Control Station 14 66-2-12-21 1,410

Gauge, Pressure 4 66-3-13-22 110

Gauge 11 66-2-13-23 138

Gauge 4 66-3-13-24 50

Re ceive r 3 66-3-13-25 600

Controlle r 6 66-3-13-26 2,830

Relay 6 66-3-13-27 1,000

Air Switch 3 66-3-13-28 66

Flow Computer 3 66-3-13-29 1,220

Rack 1 66-3-13 30 720

Rack 1 66-3-13-31 860

Matrix Control Panel 1 66-3-18 2,250

Recorder 2 66-3-18-1 37,0!!
Recorder 6 66-3-18-2 1,620

Annunciator 2 66-3-18-3 2,700

Horn Relay 2 66-3-18-4 100

Flasher 2 66-3-18-5 70
4EMF Converter 6 66-3-18-6 2,270

Alarm Unit 6 66-3-18-7 12/7/67 1,000

Recorder 1 66-3-19 7/25/68 670

Recorder 8 66-3-19-1 7/25/68 6,500

Recorder 1 66-3-20 7/25/68 500

Py r - A-Larm 2 66-3-21 10/16/68 2,800

Recorder 1 66-3-23 8/14/68 1,480

Regulator 1 66-3-26 10/21/68 70

Os cillograph 1 66-3-29 10/31/67 4,700

Pre amplifier 4 66-3-30 10/31/67 600-

Power Supply 4 66-3-31 10/31/67 2,000

Oscillog raph ! 66-3-32 10/31/67 4,700

Preamplifier 4 66-3-33 10/31/67 600

Power Supply 4 66-3-34 10/31/67 2,000

Oscilloscope 1 66-3-38 10/21/68 1,635

Plug-In Unit ! 66-3-38-1 10/21/68 190

Plug-In Unit I 66-3-38-2 10/21/68 170

Plug-In Unit 1 66-3-38-3 10/21/68 170

Osci!!oscope 1 66-3-38-4 10/21/68 1,620

Scopemobile 1 66-3-38-5 10/21/68 180

Micro-Ammeter 1 66-3-50 !"/31/67 630

Os cillos cope 1 66-3 66 10/21/68 450

Potentiomete r 1 66-3-67 10/21/68 332

Potentiometer 1 66-3-69 10/21/68 300

Potentiometer 1 66 3-70 10/21/68 300

Recorder 1 66-3-72 10/31/67 610'

,
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HNPF ltzm AEC Data AcquisiticnCaso D:scripti:n Quantity
N e. Number Recipiant Shipped Ccet

24 Chrcmr.tograph 1 66-3-75 PNL 10/31/67 1,500
(Cont'd) Na Level Probe 2 66-3-98 10/31/67 540

'

Cold Traps 3 66-3-629 9/20/67 10,000
Cooling Fan 1 66-3-671 10/31/67 500
Pdotor 1 66-3-671-1 10/31/67 700
Cooling Fan 1 66-3-672 10/31/67 500
Cooling Fan 1 66-3-673 10/31/67 500
Freeze Seal Valves 1 66-3-701 7/25/68 850
Valve 2 66-3-701A 7/25/68 500
Valve 3 66-3-702 7/25/68 850
Valve 8 66-3-703 7/25/68 2,300

UValve 4 66-3-704 7/25/68 944

Total - Case 24 173,548

25 Cold Trap Panel ! 66-3-693 PNL 9/20/67 500
Transformer 6 66-3-693-1 108
Transforme r 1 66-3-693-2 70
Transmitte r 1 66-3-693-3 800
Indicator 2 66-3 693-4 1,600
Transmitter 2 66-3-693-5 2,000 -

Transmitter 1 66-3-693 6 800
Control Unit 1 66-3-693-7 1,500

,

''.
Relay 1 66-3-693-8 24
Relay 1 66-3-693-9 56

Timer 1 66-3-693-10 60
Positioner 1 66-3-693-11 250
Indicator 1 66-3-693-13 1,400
Variac 1 66-3-693-14 125

Relay 2 66-3-693-15 112

PanAlarm 1 66-3-693-16 35

Level Alarm 7 66-3-693-17 4,900
i Rectifier 1 66-3-693-18 600

Os cillator 4 66-3-693-19 3,000
Indicator 5 66-3-693-20 500
Indicator 1 66-3-693-21 750

' "Control Box 1 66-3-693-22 40

Total - Case 25 19,230

26 Recorder 1 66-3-71 Argonno Lab. 10/16/67 725
Megohmeter 1 66-3-80 145

Recorder ! 66-3-870 1,115
" 'Pump 1 66-3-875 133

Total - Case 26 2,118

27 Meter 1 66-3-77 Ames tab. 475O
Al- AEC- 12 709
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A.E.C. HNPF lt m AEC Date .ic quisitionCoca D:s s e riptien Outntity Numbe r Recipient Shipped Cost
wo.

28 Dotco Air Wrench 2 66-3-422 Los Alamos 8/20/68 590

29 Counte r 1 66-3 92 Lucius Pitkin 10/16/67 895

30 Count e r 1 66 3-78 K.A.P.L. I1/8/67 1,044

Count e r 1 66-3-79 K.A.P.L. I1/8/67 644

Recorder 1 66-3-38 K.A.P.L. I1/8/67 161

Total - Case 30 1,849

31 Power Supply 1 66-3 93 MIT 11/8/67 149

C onve rte r 2 66-3-97 MIT 11/8/67 840

Total- Case 31 989

32 Storage Batteries 120 66-1-62 Bur. of Rec. 10/31/67'
7'8044/19/68

33 Induction Pumps 2 66-1-3 PNL 7/25/68 58,722

Freeze Traps 6 66-1-24 7/25/68 24,000

Sod. Filter 2 66-1-27 4/19/68 16,258

Flowmeter, 14 in. I 66-1-30 6/19/68 6,400

Flowmeter, 3 in. 3 66-1-32 6/19/68 4,300

Flowmete r. 2 in. I 66-1-33 6/19/68 1,800

Flowniet e r, I in. 3 66-1-34 6/19/68 4,800

Plugging Control 1 66-1-38 1/19/68 6.158

Heat Exchangers 2 66-1-43 5/7/68'
5'3189/6/68,

Battery Charger 1 66-1-63 1/3/68 4,895

Panel, Process 1 66-3-3 1/19/68 33,322

Panel 1 66-3-4 8/14/68L 36'2087/25/68,

Elect rornete r 1 66- -7 8/14/68 488

Truck, Ca. C. 1 66-3-333 8/14/68 600

Panel 1 66-3-594 1/19/68 5,260

Panel ! 66-3-598 1/5/68 2,552'

-

Total- Case 33 211,081

34 Cold Traps 2 66-3-629 AEC-LMEC 9/20/67 7,000

35 Hydryer 6 66-3-847-1-5 AEC- LMEC 2/27/68 1,66G

36 Assigned to Idaho

37 Assigned to Idahu

38 Mask. Air 1 66-3-164 Ames Lab. 10/21/68 274

Sourcesset 1 66-3-169 175

Absorbe r Set ! 66-3-170 100

Samp1. Changer 1 66-3-176 1,460

Meter. Count Rate 1 66 3 177 1.465

Sample. C ha ng e r 1 66-3-170 1.460

I tme r. Print e r 1 66-3-180 770

\leter, Count Rate 1 66-3-195 " 1,465

.

O.
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"* HNPF ltem AEC D:t3 AcquisitirnCass Desc ripti:n Quantity Numb 2r Recipi:nt Shipp:d Cost

38 Mssk, Air 1 66-3-209 Amts Lab. 10/21/68 274
(Cont'd) Mask, Air ! 66-3-329 274

3 Mask, Sling 1 66-3-330 274
Mask, Air 1 66-3-361 274
Mask, Sling 1 66-3-362 274
Mask, Sling 1 66-3-419 274
Mask, Sling 1 66-3-428 274
Mask, Sling 1 66-3-433 274
Mask, Sling I 66-3-501 274
Mask, Air I 66-3 558 274
Mask, Sling 1 66-3-559 274
Mask, Air 1 66-3-630 274
Mask 1 66-3-679 274
Gauge 1 66-3-245 50

Multipointe r 1 66-3-246 250
~

Dynamomete r 1 66-3-341 500
"Dynamomete r 11 66-3-809 500

Total - Case 38 12.031
39 Indicator Unit ! 6$-3-52 Los Alamos 235

Welder 7 66-3-814-6 6,500
,

Saw, Electric 1 66-3-931 200
File Cabinet 2 66-3-952 U ' 194

Total- Case 39 7,129
^

40 Cabinet I 66 3 243 Bendix 10/16/68 125
-(

.
'

Corp.

Cabinet 1 66-3-244 10/16/68 85
"oven 1 66-3-247 10/16/68 195

Total- Case 40 405

41 Transforme r 3 66 3-172 NRTS 10/21/68 135

42 Desiccator 1 66-3-264 Puerto 10/14/68 175
Rico N. C.

43 Nieter 1 66-3-174 General 10/14/68 325
Electric

| Scaler 1 66-3-178 1,250

Monitor 1 66-3-156 2,500

Monitor 1 66-3-158 2,500
' "

Set, Source 1 66-3-173 200

Total - Case 43 6,450

44 Secondary Pump Casca 1 66-1-2 AEC-LMEC 6/12/68 120,000

45 Analytic Balance 1 66-3-257 10/9/68 35

Centrifuge 1 66-3-248 10/9/68 105

Total -- Case 45 140

46 Panel, Helium Vent 1 66-3-490 9/5/68 1,000
8: Supply

Switch 2 60 '-490-1 150

Indicator 1 66-1-490 2 35g

d Controlle r/ Indicator 2 66-3-490-3 l 900
'

|
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Numbs r Recipisnt Shipp:d Cest iNo.

. . .-

46 Controlle r / Indicator 2 66-3-490-4 AE C- I.M EC 9/5/68 800
(Cont'd ) Control Valve 3 66-3-490-5 825

Indicator, Flow 1 66-3-490-6 85'

Indicator, Flow 3 66-3-490-7 250'

'

Indicator, Pressure 3 66-3-490-8 - - - * ' 100 ,

-

,

Indicator, Pressure 5 66-3-490-9 ,
\ ' 17.r. . - -, ,,

Indicator, Flow 4 66-3-490-10 e ~

..33),, s g'
Indicator, Flow 1 66-3-490-11 .,69s-

Indicator, Flow 2 66-3-490-12 170 '-

Indicator, Flow 1 66-3-490-13 , 85 *
,

'
\ 5,000 STotal- Case 46 5 ~ ' J '

N
' '

47 Panel, Nitrogen Vent 1 66-3-489 1,340,,'- %

Supply 's u , f.
''

Controller 6 66-3-489-1 1,650.

Valve 6 66-3-489-2 1,200

Set, Air w/ Gauge 6 66-3-489-3 420 ^, ks .-
3--, ,.

Indicator, Flow 2 66-3-489-4 ~ ' - '' 130

Indicator, Flow 4 66-3-489-5 P 260 *.

Total- Case 47 5,00d.

\
48 Containment Drain Tank 1 H NPF-2 -4, 5/10/68 3,000

All Valves Not Radio- 63 No Number 8/7/68. 100,000 ' '
,

,

active

$/10/68 3,000 gSecondary Na Serv. 1 HNPF- 2-6 - ,.

Drain Tank -

Total- Case 48 \ 106,000 ''
,

49 Circuit Breakers 3 66-3-111-18
'

10/9/69 8,745' .

"s'\.

50 Extinguisher, Fire 1 66-3-136 K.A.P.L. 10/14/68 ,53 '%,'
-

Extinguisher, Fire 1 66-3-202 , , ' ~ 8J
'

Extinguisher, Fire 1 66-3-221 ,83* .
,.

Extinguisher, Fire 1 66-3-256 T \' <#3~,

*
Extinguisher, Fire 1 66-3-268 43

Extinguisher, Fire 1 66-3-270 33. L -
*

Extinguisher, Fire 1 66-3-320 83 %

Extinguisher, Fire 1 66-3-324 83- '

'

; Extinguisher, Cart i 66-3-331 . 575
! Extinguisher, Fire 1 66-3-359

,

83

' 8) ,Extinguisher, Fire 1 66-3-360 - -

s\
Extinguisher, Cart 1 66-3-362 800',
Extinguisher, Fire 1 66-3-370 83

'

-

Extinguisher, Fire 1 66-3-372 83

Extinguisher, Fire 1 66-3-393 83
" ' '

Extinguisher, Fire 1 66-3-418 , 83

~

_.

'
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M D:scriptien Quantity N m A to Acelsiticn
Numb:;r Rocipi:nt Shipp:d CostNA

50 Extinguichst, Firo 1 66-3-429 K. A. P. L. 10/14/68 83
(Cont'd) Extinguisher, Fire 1 66-3-503 33

3 Extinguisher, Fire 1 66-3-551 83

Extinguisher, Cart 1 66-3-554 800O Extinguisher, Fire 1 66-3-557 83

Extinguisher, Fire 1 66-3-569 83

Extinguisher, Fire 1 66-3-570 83
Extinguisher, Fire 1 66-3-632 83
Extinguisher, Fire 1 66-3 633 83

Extinguisher, Cart 1 66-3-634 575
Extinguisher, Fire 1 66-3-639 83
Extinguisher, Cart 1 66-3-662 575
Extinguisher, Fire 1 66-3-666 83

Extinguishar, Fire 1 66-3-667 83'

Estinguisher, Fire 1 66-3-668 83
Extinguisher, Fire 1 66-3 721 83

Extinguisher, Cart 1 66-3-722 575

(- Extinguisher, Fire 1 66 3-738 83

Extinguisher, Cart 1 66-3-739 575
Extinguisher, Fire 1 66-3-753 83

-

Extinguisher, Fire 1 66-3-755 83

Extinguisher, Cart 1 66-3-756 575

Extinguisher, Fire 1 66-3-761 83

TO C'"%'27" | I'% ||
, , Scaler, Slave 1 66-3-192 640

Timer, Dual 1 66 3-200 200
Detection, Victoreen 1 66-3-224 225

Hot Plate 1 66-3-259 105

Unit, Air Sampling 1 66-3-345 4,985
Monitor, Remote Area 1 66-3-404 500

Speaker, University 1 66-3-387 20
'Model

t

Wall Periscope 1 66-3-407 8/22/68 7,589
Meter, Roentaen 1 66-3-175 10/14/68 125

Unit, Air Sampling 1 66-3-343 10/14/68 4,985
Sampler, Air 1 66-3-612 10/14/68 4,985
Leak Detector Panel 28 66-3-5 to -9 8/2/68 23,845
Counte r 2 66-3-8 8/22/68 1,600

Cabinet, Storage 1 66-3-344 10/14/68 150

Unit Recorders 3 66-3-412 8/22/68 1,011

Cabinet, Storage 1 66-3-815 10/14/68 150'

Total - Ca se 50 58,886
51 Plugging tieter 1 66-1-37 PNL 4/19/68 25,000

- Bridge Crane, 25 Ton 1 66-1 52 PNL 4/19/68 41,873
'

x
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A. E. C* HNPF Itsm AEC Dsta Acquisition
Cass Dascription Quantity Number Recipisnt Shippsd Cort

51 Roller Shutt er Door 1 66-1-66 PNL 9/6/68 13,007
(Cont'd) Printer 1 66-3-10 9/6/68 1,995

Radiation Detection 1 66-3-12-1 10/16/68 3,000
Panel

Basic Control Unit 1 66-3-12-1 1,600

Basic Control Unit ! 66-3-12-3 1,600

Basic Control Unit 1 66-3-12-4 1,600

Radiation Level Read 2 66-3-12-5 4,340
Out

Radiation Level Alarm 1 66-3-12-6 1,700

Fan, Cooling 1 66-3-12-7 152

Recorder, Strip 2 66-3-12-8 3,400

Meter, Count Rate 1 66-3-12-9 765

Meter, Count Rate 1 66-3-12-10 765

Amplifier 1 66-3-12-11 920

Power Supply 1 66-3-12-12 400

Fan, Cooling 1 66-3-12-13 184

Scaler 1 66-3-12-14 1,500

Time Switch 1 66-3-12-15 150

Recorder 1 66-3-12-16 2,500

Annunciator ! 66-3-12-17 750

Chambe r 3 66-3-12-18 675

Charnbe r 3 66-3-12-19 675

Channbe r 1 66-3-12-20 225
*

Chamber 1 66-3-12-21 225

Probe 10 66-3-12-22 2,200

Channbe r 4 66-3-12-23 540

Detector 1 66-3-12-24 220

Detector 1 66-3-12-25 250-

Alarm Unit 3 66-3-12-26 1,585

Converter 3 66-3-12-21 2,265

Pdeter 1 66-3-187
' 2,445

Detector 1 66-3-190 10/21/68 400

Timer 1 66-3-188 10/21/68 60

Cabinets w/s. s top 10 66-3-215 to' 8/14/68 2,590

! 215-6

Hood Wash Pan 1 66-3-217 8/9/68 15,000

i
Hood, s. s 1 66-3-249 10/21/68 2,549

| Cabinet 3 66-3-250 10/21/68 375

Cabinet 1 66-3-251 10/21/68 150

Cabinet 1 66-3-252 10/21/68 290

Cabinet 1 66-3-261 10/21/68 750

| Sampler, Air 6 66-3-277 to' 9/6/68 6,985
' 277-5

"
Extinguisher, Fire 1 66-3-319 8/9/68 83

O
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H N P F It: m AEC D:te AcquMtionDsecriptica Quantity
N m. Numbar Recipisnt Ssipped Cs:t

51 Extinguishar, Firo 1 66-3-323 PNL 8/9/68 83
(Cont'd) Extinguisher, Fire 6 66-3-326 8/9/68 586

~

Extinguisher, Cart 1 66-3-332 8/9/68 800
Scale 1 66-3-339 10/21/68 935
Dynamometer 1 66-3-340 10/21/68 2,250
Truck, Caco 2 1 66-3-364 S/14/68 800
Detector, Smoke 1 66-3-366 9/6/68 110 1

Transformer 1 66-3-366-1 130
Notifier 1 66-3-366-2 145
Detector, Smoke 1 66-3-374 110
Transformer 1 66-3-374-1 130
Notifier 1 66-3-374-2 145
Radiation Window 2 66-3-409 P 40,000
Cart, Instrument 1 66-3-415 8/14/68 21,505
Cabinet 1 66-3-415-1 70
Recorder 1 66-3-415-2 1,700
Ratemeter 1 66-3-415-3 650
Power Supply 1 66-3-415-4 400
Amplifier 1 66-3-415-5 400
Fan 1 66-3-415-6 75 -

Probe 1 66-3-415-7 o 250
Radiation Window 1 66-3-439 9/6/68 20,000

,
Detector, Smoke 1 66-3-463 9/6/68 110

( Transformer 1 66-3-463-1 9/6/68 130
-

Notifier 1 66-3-463-2 9/6/68 145

Meter, Gas 1 66-3-485 10/21/68 600
Gas Sampler 1 66-3-539 9/6/68 300
Motor 1 66-3-539-1 142

Powerstat 1 66-3-539-2 150

Switch 1 66-3-539-3 100

Detector, Smoke 1 66-3-553 110

Transformer 1 66-3-553-1 130

Notifier 1 66-3-553-2 U 145

Totals - Case 51 240,074

52 Motor Control Center 48 66-3-582 to 8/14/68 5,114
582-45

Variac 2 66-3-583 8/9/68 100
Operator 2 66-3-584 8/9/68 200
Detector, Leak 1 66-3-600 9/6/68 6,570
DeWar, Liq. Ni. 1 66-3-617 9/6/68 150

Emergency Fire 1 66-3-670 9/6/68 500
Cabinet

"Emergency Shower 1 66-3-690 8/14/68 485
|
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b c3 Dsccription Quantity
HM lt:m AE Mt3 Acpsitun

Numb 3r R::cipisnt Shipped CostNm

52 Secondary Sodium 8 66-3 698 to PNL 5/17/68 4,010
(Cont'd ) Exp. Panel 698-7

Secondary Sodium 8 66-3-699 to 5/17/68 4,010
Exp. Panel 699-7

Secondary Sodium 8 66-3-700 to 5/17/68 4,010
Exp. Panel 700-7

2
Metal Truck Caco 1 66 3-724 8/14/68 900

Metal Truck Caco 1 66 3-758 8/9/68 900

Detector, Leak 5 66-2 - 794~ to 8/14/68 6,570
794-4

Filters Absolute 86 66-3-835 8/9/68 2,580
8/14/68

Total- Case 52 36,099

53 Motor Control Center 40 66-3-110 Argonne 3/26/68 3,200
Lab.

Master Slave 4 66-1-48 8/22/68 18,032
Manipulators

Becknsan Printer 1 66-3-0 8/22/68 995

X, Y Recorder 1 66-3-194 10/14/68 900

Hydra Set ! 66-3-301 10/14/68 1,449

Carne ra 1 66-3-149 10/14/68 315

Scale 1 66-3-260 10/14/68 650

Compre s so r 1 66-3-891 8/22/68 2,100

Total- Case 53 27,641

54 Control Center 13 66-3-125 to 8/22/68 3,214
125-12

Switch Gear 11 66 3 127 to 8/22/68 5,945 ''

127-7

Panel Lighting 1 66-3-128 10/21/68 70

Indicator, Oxygen 1 66-3-166 10/14/68 350

T rans forme r 1 66-3-399 10/14/68 33
,

Control Center 9 66-3-581 to 8/22/68 3,895
581-8

Blower 1 66-3-752-1 10/14/68 500

10/14/68 25Motor 1 66-3-752-2 "

Total- Case 54 14,032

55 Pinhole Camera 1 66-3-405 AEC-LMEC 6/13/68 207

Pinhole Camera 1 66 3-406 AEC-LMEC 6/13/68 207

Total - Case 55 414

56 Extinguishe r, Cart I 66-3-669 PNL 8/9/68 792

57 Carrier Air Conditioner 1 66-3-165 We s ting- 10/14/68 700
house

Water Heater 1 66-3-203 400

Am. Standard Air 1 66-3-236 400
Conditione r

T rans fornie r 1 66-3-316 500

Total - Case 57 2,000

58 Secondary Pressure 12 None AEC-LMEC 5/28/68 30,000
Transducers

'T
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59 Filo Cabinst ! 66-3-152 Natt. Accol. 10/16/68 100
I.ab .

,

Storage Cabinet 1 66-3-159 90
f Storage Cabinet ! 66-3-216 85

Storage Cabinet 1 66-3-229 185
Storage Cabinet 66-3-238 85
Storage Cabinet 1 66-3-338 330,

Storage Cabinet ! 66-3-420 70
Cabinet, Storage 1 66-3-831 100
File, Card 2 66-3-934 30
Cabinet, haetal 4 66-3-948 360
Cabinet, haetal 1 66-3-949 90
Cabinet, Pdetal 3 66-3-950 432
Cabinet, haetal ! 66-3-951 175
Cabinet, Idetal 5 66-3-954 490
Cabinet, Metal 1 66-3-955 98
File, Card 1 66-3-956 5
Cabinet, Metal ! 66-3-969 98
Holder, Blueprint 1 66-3-294 200
Inte rcom 1 66-3-435 50
Inte rcom 1 66-3-436 75

'

Intercom 2 66-3-237 400
Total- Case 59 3,548

.

60 Cabinet, Firs 1 66-3-365 400
( Equipment

'

Cabinet, Fire 1 66-3-560 400
Equipment U U

.,

Total- Case 60 800
61 14 in. Flowmeters 4 66-1-30 NRTS 7/17/68 12,800
62 Fuel Shipping Boxes 2 66-3-804 AEC-LMEC 6/13/68 2,000
63 Sodium Pipe & Pipetees 8 AEC-LMEC 8/6/68 4,000-

64 Moderator Cask and 11 66-3-290 Savannah 8/6/68 50,000
Spares River

65 Canister Welder 1 AEC-LMEC 8/2/68 22,500-

66 Coil Cap. Bank 4 AEC LMEC 9/5/68 40,000-

E. M. Pump

67 60-Ton Bridge Crane 1 66-1-51 AEC-LMEC 93,173
68 Nuclear Instruments 6 None Argonne 9/17/68 7,500

Lab.
69 huscellaneous Parts 16,163

6,518,465

O
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APPENDIX VI
DIRECTIVES AND SIGNIFICANT CORRESPONDENCE

3

The decision to retire the HNPF and the authorizations to proceed with de-
activation are documented. Also included, are letters in which the hazards and
cost of dismantling are discussed.

.

to

l

I

O
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COPY

UNITED STATES

ATOMIC ENERGY COMMISSION
Washington, D. C. 20545

Mr. D. W. Hill, General Manager
Consumers Public Power District
Columbus, Nebraska 68601

Dear Mr. Hill:

Upon receipt of your May 24, 1966 notification that the CPPD Board of Directors
had decided not to exercise the option to purchase the Hallam Nuclear Power
Facility, the Commission authorized the enclosed plan for making the premises
safe from a radiation standpoint in accordance with the applicable provisions of
the lease between AEC and CPPD.

Pursuant to this plan, the premises would be placed in such a condition that no
continuing AEC license would be required from a health and safety standpoint;
access to any area of the premises that would remain exposed would not entail
an AEC license. Following execution of this plan, periodiceenvironmertal
monitoring would be conducted to assure the cortinuing radiation safe condition
of the premises. You will note that this plan is consistent in principle with the
views expressed in Emerson Jones' letter to K. A. Dunbar of March 11, 19 %
as they relate to the attainment of a radiation safe condition that is free of / EC g3'
licensing. W

s

Beyond the actions contemplated by the enclosed plan to make the premis es
safe from a radiation standpoint, the plant will be further dismantled for scrap
or salvage or for use of equipment and components elsewhere, to the extent
advantageous to the Government.'

-

We appreciate your Board's resolution to cooperate with AEC in the decom-
missioning of the reactor plant. You may expect to be contacted very shortly

; by Mr. Dunbar to develop in conjunction with your organization the procedures
' for implementing the enclosed plan, and to work out any related contractual

arrangements with CPPD.

Sincerely yours,

(S) R. E. Hollingsworth
General Manager

Enclosure:
Plan for Decontamination of HNPF Premises

h.Al- AEC- 12709 g
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UNITED STATES

ATOMIC ENERGY COMMISSION
m

' Washington, D. C. 20545,

O
November 3,1967

Docket No. I15-3

Consumers Public Power District
Columbus, Nebraska 68601

Attention: R. S. Kamber
Power Supply Manager

THRU: K. A. Dunbar, Manager
Chicago Operations Office

. .,

Gentlemen:

An Order is enclosed authorizing you to dismantle and decontaminate the
Hallam Nuclear Power Facility in accordance with your application dated

i November 14, 1966, with supplements thereto submitted June 2 and June 7,
- 1967. Copies of the Notice of Issuance which is being filed with the

Office of the Federal Register and the staff safety evaluation in this
matter are also enclosed.

After the completion of dismantling and decontamination of the facility,
the submission of a report describing the condition of the remaining
structures, and an inspection by representatives of the Commission, con-
sideration will be given to whether a further order should be issued
terminating Operating Authorization No. DPRA-1.

Sincerely yours,

Peter A. Morris, Director
Division of Reactor Licensing

1. Order
2. Notice of Issuance
3. Safety Evaluation

O
AI- AEC - 12709
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COPY

UNITED STATES

ATOMIC ENERGY COMMISSION
Washington, D. C. 20545

UNITED STATES ATOMIC ENERGY COMMISSION

CONSUMERS PUB LIC POWER DISTRICT
DOCKET NO.115-3

ORDER AUTHORIZING DISMANTLING OF FACILITY

By application dated November 14, 1966, the Consumers Public Power District
(CPPD) requested authorization to dismantle and decontaminate the Hallam
Nuclear Power Facility (HNPF), located in Hallam, Nebraska, in accordance
with the HNPF Retirement Plan, Revision 4, enclosed with the application.
A revised HNPF Retirement Plan was submitted by letter dated June 2, 1967,
and Supplement 5 to the Final Summary Safeguards Report was submitted by
letter dated June 7, 1967.

Operation of the HNPF has been discontinued and it is being deactivated by
removing all the fuel and the sodium coolant used in operation of the
reactor from the site.

We have reviewed the application in accordance with the provisions of the
Commission's regulations and have found that the dismantling of the facility 3'and its decontamination will be accomplished in accordance with the regu- W
lations in this chapter and will not be inimical to the common defense and
security or to the health and safety of the public.

Accordingly, it is hereby ordered that CPPD may proceed with dismantling
,

of the HNPF covered by Operating Authorization No. DPRA-1, as amended, in
accordance with its application dated November 14, 1966, and supplements dated
June 2 and June 7,1967.

After the completion of dismantling and decontamination of the facility, the
,

submission of a report describing the condition of the remaining structures,'

and an inspection by representatives of the Commission, consideration will be
given to whether a further order should be issued terminating Operating
Authorization No. DPRA- 1.

FOR THE ATOMIC ENERGY COMMISSION

Peter A. Morris, Director
Division of Reactor Licensing

Date: November 3, 1967

|
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UNITED STATES ATOMIC ENERGY COMMISSION

DOCKET NO. I15-3,
,

O consuusas eus'tc eowca 01sratcr

NOTICE OF ISSUANCE OF ORDER

AUTHORIZING DISMANTLING OF FACILITY

The Atomic Energy Commission has issued an Order, set forth below, authori-

zing the Consumers Public Power District, Columbus, Nebraska, to dismantle the

Hallam Nuclear Power Facility, located in Hallam, Nebraska, and covered by AEC

Operating Authorization No. DPRA-1, as amended.

Copies of the application dated November 14, 1966, with supplements thereto

dated June 2 and June 7, 1967, and the related staff safety evaluation are
.

available for public inspection at the Commission's Public Document Room, 1717

H Street, 'N. W. , Washington, D. C. A copy of the staff safety evaluation may

be obtained at the Public Document Room or upon request addressed to the Atomic
,

Energy Commission, Washington, D. C. , 20545, Attention: Director, Division of
'

Reactor Licensing.

FOR THE ATOMIC ENERGY COMMISSION

Peter A. Morris, Director
Division of Reactor Licensing

Dated at Bethesda, Maryland
this 3rd day of November, 1967

: O
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SAFETY EVALUATION BY THE DIVISION OF REACTOR LICENSING

DOCKET NO. 115-3

CONSUMERS PUB LIC POWER DISTRICT

HALLAM NUCLEAR POWER FACILITY RETIREMENT

The Hallam Nuclear Power Facility (HNPF) is a sodium-cooled, graphite moderated
power Demonstration Reactor which was operated by Consumers Public Power District
(CPPD) at its Sheldon Station near Hallam, Nebraska. The nuclear-steam generating
portion of the facility is owned by the Atomic Energy Commission and the con-
ventional facilities at the Sheldon Station, including the turbine generator, are
owned by CPPD. As a Commission owned facility, HNPF is not subject to licensing,
but construction and operation were authorized in accordance with the Commission's
regulation, " Procedures for Review of Certain Nuclear Reactors Exempted from
Licensing Requirements", 10 CFR Part 115. The HNPF was shut down on September 27,
1964, for replacement of moderator elements which had developed cladding leaks.
Afte r extensive review, the Commission determined that the HNPF had fulfilled its
basic objectives in the power demonstration program and announced in June 1966
that it would decommission the facility.

Under its contractual relationship with CPPD, the Commission is obligated, in de-
commissioning the facility, to make the premises safe from a radiation standpoint.
To this end, the Commission requested CPPD and Atomics International, the designer
of the facility, to draw up a plan for retirement of the facility which would meet
this objective and which would put the facility in such a condition that no y
continuing AEC license would be required. ~

This plan was submitted to the Di'ision of Reactor Licensing for regulatory reviewv
and approval. The review made by the regulatory staff is equivalent to the review
which would be made pursuant to Section 50.82, 10 CFR 50, if HNPF were a licensed,

facility.

By letter dated November 14, 1966, CPPD submitted "Hallam Nuclear Power Facility
| Retirement Plan", NAA-SR-MEMO-1234_0, to the Division of Reactor Licensing and re-
l quested authorization to proceed with dismantling of the facility. Additional

information to complete the application was required, and in response to questions
from the regulatory staff, CPPD submitted by letter dated June 7, 1967, " Final
Summary Safeguards Report for the Hallam Nuclear Power Facility, Supplement 5",
.NAA-SR-5700, which assesses the basic safety considerations related to the
retirement plan. This document, together with facility design information already
on' record and a revised facility retirement plan (NAA-SR-MEMO-12340, Revised
5/20/67), constitute the information considered in the regulatory review summarized
herein.

AI- AEC- 12709 i.
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O DISCUSSION

The retirement plan proposed entails the following basic elements:

(1) All reactor fuel will be shipped off-site.
(2) All bulk sodium will be shipped off-site and residual sodium will

either be removed or reacted to remove any chemical hazard.
(3) Contaminated or irradiated equipment will be packaged and shipped

off-site or placed in the reactor vessel, Fuel Storage Pit No. 3
or one of the moderator storage cells. These areas will be sealed
to provide final disposal of the radioactive material.

(4) Accessible portions of the plant will be decontaminated and plant
volumes used for disposal of contaminated or irradiated materials
will be sealed to prevent personnel access and to assure weather-
tightne s s. The plant will be left in such condition that radiation
levels at all accessible portions would be essentially at background
andin such condition that access to contaminated and irradiated
material left at the site would require deliberate planned action and
preliminary approval by the appropriate licensing authority.

,

Safety aspects related to the dismantling process and the long-term storage of
radioactive materials at the site are discussed in detailed below.

Dismantling Activities

To dismantle the plant, all systems which were necessary to operate the facility
will have been inactivated and disassembled to the extent that the reactor could
not be utilized without major reconstruction. Sodium pumps will be removed and
primary system piping will be cut and sealed at the seat membranes to the reactor
cavity. Components such as primary system piping and valves will be removed if-

,

they have salvage or scrap value; otherwise they will be decontaminated and left'

in place in areas of the plant which will be inaccessible. All auxiliary systems
necessary to operation of the plant will be permanently deactivated or removed.

'

CPPD will be responsible for all activities involved in dismantling and retiring
the plant, and will have available personnel who are intimately familiar with the
plant. Overall direction of the retirement activities will be done by the CPPD
health-physics supervisor. Engineering services will be supplied by CPPD and
Atomics International, as necessary. The basic procedures and methods for the
dismantling and retirement of the HNPF have been outlined in the plan. Our review
indicates that these basic procedures are adequate in terms of carrying out each
of the required steps in a safe manner. For each task, CPPD will develop and
utilize detailed procedures to augment the basic procedures set forth in the plan.
On the basis of our review, we have concluded that the CPPD staff is qualified to
undertake the retirement activities, and that the procedures governing the
activities will be adequately developed and sufficiently comprehensive to assure
negligible risk to personnel and the general public.

|

| O
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Irradiated fuel at the site has decayed to insignificant heat generation levels,
and procedures previously developed for handling and shipment of irradiated fuel
will be utilized for its removal in sealed shipping casks. Since decay heat
generation levels are too low to cause fuel damage from overheating, the only
possiule release that could occur due to fuel handling would be the result of
mechanical damage during handling. The amount of activity that could be released
would be negligible, particularly when compared to the amounts previously con-
sidered and found acceptable for the plant when it was approved for operation.

The only activities that could potentially involve release of significant
amounts of activity are associated with (1) removal of the primary sodium fill
tanks, which contain a small amount of residual sodium activity, and (2) removal
and reaction of residual sodium in the reactor vessel. There are approximately
9662 ft3 of primary sodium stored in the five primary sodium fill tanks in a
below-grade vault of the HNPF reactor building. The frozen sodium in the fill
tanks will be removed from the vault, placed on railroad cars, and shipped to
Hanford, Washington, for storage and eventual reuse. The procedures for filling
and sealing the tanks are satisfactory and, we conclude, provide adequate assurance
against release of radioactive sodium.

The removal and transfer of the tanks filled with frozen sodium presents a
possibility of damage to the tanks due to improper handling, equipment failure,
or operator error. If reasonable care is exercised, the possibility of tank damage

can be minimized and we feel that even in the unlikely event of a massive rupture g )'of one of the tanks there will be no significant release of radioactivity. The W
activity of the sodium is due to Na22 and when measured in February 1967 was
0.025 uc/cc. Since all water will be excluded from the handling area, the
possibility of a sodium-water reaction is eliminated. Further, there is ample
evidence to establish that the atmospheric oxidation of frozen sodium which
might be exposed in the event of tank rupture will not cause a sodium fire. We-

have concluded, therefore, that removal and transfer of the tanks as proposed will
! not lead to conditions that can cause release of significant amounts of sodium

activity.

Since the reactor vessel will be used for disposal of contaminated and irradiated
c ompone nt s, residual sodium must be removed or chemically reacted to remove any
potential for a future chemical reaction that might impair the integrity of the
enclosure. After draining and pumping operations are completed, it is estimated
that about 100 lbs of sodium will remain in the bottom of the vessel and on
internal structures. This sodium will be reacted with steam to assure that the,

potential for a chemical reaction is removed. While the amount of activity in'

this residual sodium is sufficiently low that release of all of it would not
create a radiological safety problem off-site, a gross structural failure during
these operations could conceivably release radioactive materials in the form of
contaminants other than sodium.

1

l
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O The haaaras of the gregesed methea of reactins resiaual seaium have been
recognized by the applicant and analyzed in detail. Our review indicates that
the procedures and controls proposed for accomplishing the process should eliminate
any concern over the possibility of an uncontrolled chemical rea.ction. The process
involves injection of a steam-nitrogen mixture into the preheated vessel at a
controlled rate and venting to the existing wash cell vent system which is
designed to handle hydrogen-steam inert gas mixtures. Oxygen content will be
monitored and limited to a maximum of 1% to preclude the possibility of a hydrogen
explosion. Hydrogen content will be monitored to measure the progress of the
reaction. Pressure within the vessel during steaming will be limited to 4 psig.
All process variables will be monitored and alarms will be provided to assure
that operators are alerted to any off-normal condition that would require
interruption of the steaming process. Our review of the plans for conducting the
operation has convinced us that the possibility of a hydrogen explosion will be
eliminated by the strict controls over the oxygen content in the vessel. Con-
servative calculations by AI, in which we concur, indicate that the maximum
pressure potential for an uncontrolled steam-sodium-NaOH reaction would be 33
psig. This eliminates any possibility that the ultimate pressure capability of
the loading face shield of 58 psig, which was established previously, could be
exceeded. Thus it can be concluded that total loss of control over the -

steaming operation would not breach the closure. In summary, it is our opinion
that the proposed method for reacting residual sodium can be carried out safely.

Facility Status After Retirement
.

f The HNPF retirement plan calculates that after retirement activities have been
| completed, approximately 310,000 curies of activity will be entombed in three
- designated locations within the below-grade reinforced concrete structure of the

plant. Owing to radioactive decay, the inventory would decrease to about 3000
curies at 40 years and about 1300 curies at 100 years. The disposal areas will
be sealed to prevent a.ccess and to prevent any possible outleakage of the
activity. Radiation levels at all accessible portions of the plant will be
within the values for unrestricted areas set forth in 10 CFR 20 of the Commission's

i regulations. With these objectives satisfactorily fulfilled, members of the
| general public could be granted unlimited access to the plant vicinity with
; essentially no possibility of receiving radiation exposures that would endanger

health and safety.

We have concluded that sufficient information has been submitted to establish that
the retirement plan can be carried out with assurance that the plant will be left
in a radiation safe conditions. The reactor vessel, Fuel Storage Pit No. 3 and
three of the moderator storage pits have been designed as locations for storage;

1 of radioactive materials that cannot be readily removed from the plant. Each of
these proposed storage locations is ideally located within the massive reinforced

O
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concrete structure constituting the main floor and shielding structure of the
plant. From our review of the details of this structure prior to operation
of the plant, we are satisfied that there is no credible condition that could
cause structural failures which would impair the integrity of the storage
enclosures. Shielding for accessible locations at main floor level was designed
for full power operation of the reactor, under which the radiation levels within
the storage locations were anticipated to be several orders of magnitude greater
than the radiation levels of the materials remaining after disposal. Consequently,
radiation levels at the main floor will be insignificant.

Several steps will be taken to assure that the below-grade areas of the plant
are adequately sealed and put into a condition that would make them inaccessible.
The loading face shield over the reactor vessel will be covered by a steel plate.
which will be seal-welded to the shield, and all penetrations into the reactor
cavity will be capped and sealed. The fuel storage pit and the moderator storage
pits will be sealed similarly at floor level, before dismantling is complete.

There are a number of below-grade volumes, such as pipe tunnels, intermediate
heat exchanger cells and equipment areas, which will not be used for storage
of radioactive materials. Nevertheless, each of these volumes will be permanently
closed to prevent access, and exposed surfaces of the structure will be water-
proofed and overlain by an additional barrier, such as concrete, to further
inhibit access.

The information supplied in Supplement 5 to the Final Summary Safeguards Reports s
indicates that the reactor building might be razed. Whether or not the building
is razed is a question that is completely independent of any question related
to putting the retired plant in a radiation safe condition, and so long as the
decontamination limits are met, we are not concerned with the final disposition

' of the reactor building.

In the retired condition, the only significant questions that can be raised con-
cerning safety are related to the possibility that at some time in the distant
future the storage volumes might be deliberately breached or that stored activity
could reach ground water.

To preclude any possibility that the storage volumes would be entered, notifi-
cation and appropriate descriptions will be placed in the land title records
of the Lancaster County Court House before the facility license is terminated to
notify any future owners of the property that entry into these volumes would
require prior licensing action or other specific governmental approval.

.

|

|
|
1

|
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The potential for transport of significant amounts of activity into ground
water at the site is exceedingly remote for several reasons. As mentioned
earlier, the storage volumes have been found to be structurally sound. In
addition, each of these volumes is lined with waterproof steel plate which,

would be expected to retain its integrity for an extremely long period even
if ground water could enter the concrete structure and provide a corrosive
medium. Since essentially all of the activity to be stored is in the form
of activation products dispersed in metallic components, release of any
activity would require that these components be corroded in turn. About
96% of this activity will be in the reactor vessel which is regarded as the
principal storage location. In order to estimate the maximum potential ground
water contamination that could occur in the vicinity of the plant, the
applicant has estimated on the basis of corrosion data that in the unlikely
event that the pipe tunnel adjacent to the reactor vessel were continuously
flooded with ground water, approximately 100 years would be required to corrode
piping closures and allow water to enter the reactor vessel. It is further
estimated that another 160 years would be required to completely corrode the
stainless steel moderator sheaths in which the bulk of the remaining activity
(about 1290 curies of Ni63) would be located. With release governed by

,

corrosion, diffusion of this activity into ground water would necessarily take
place over a period of many years. In this case, the liklihood that concentrations

+p ''5 ^ drinking water tolerance is remote.'in the ground water at any location adjacent to the retired facility would exceed
-

t

Nevertheless, in order to establish an upper
'

/ ^ limit to the possible concentration, it was assumed arbitrarily that the entire
AO i=ve=*erv er "i63 th e -e=ia ext * re r too - tr eere a i= - t r-v
;

- soluble form into the soil adjacent to the floor structure. Based on con-
| servative estimates of dilution and soil decontamination factors, it was

calculated that the concentration in a shallow well immediately adjacent to
_ _ the facility would not exceed 2.3 x 10-13 curies /ml. This is about a factor

of 100 below permissible concentrations set forth in 10 CFR 20 for water in
unrestricted areas. Transport of this activity to locations further away would
take place at a very low rate because of the flatness of the hydraulic gradient
at the site. However, concentrations at more removed locations would be even
less than calculated above because of increased dilution and ion exchange with

| the soil. In view of these analyses, in which we concur, we have concluded that
any possible out-leakage of activity from the storage enclosures will not lead

i to any danger to the health and safety of the public.

After decontamination procedures have been completed, the results of a complete
radiation survey will be made available for review together with a final
calculated inventory of the radioactive materials to be left at the side. The
Division of Compliance will also inspect to determine that the dismantling andi

decontamination program has been carried out in accordance with the application.
In addition, the details relative to the final design of closure, sealants,
and protective barriers which are to be provided are expected to be submitted.
If the retirement program is completed as presently anticipated, it is not
expected that any routine post-retirement surveillance of the retired plant
will be necessary.

O
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CONC LUSION

On the basis of our evaluation of the retirement plan proposed for the Hallam
Nuclear Power Facility, we have concluded that the dismantling of the facility
and the disposal of the component parts as proposed will be performed in
accordance with the Commission's regulations and will not be inimical to the
common defense and security or to the health and safety of the public. Upon
completion of dismantling and disposal in accordance with the application and
with the Commission order, the authorization will be terminated.

Donald J. Skovholt
Assistant Director for Reactor Operations
Division of Reactor Licensing

Date: November 3, 1967

O-

.
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DEPARTMENT OF TRANSPORTATION
|

HAZARDOUS MATERIALS REGULATIONS BOARD%

_ Waehington, D. C. 20590
>

SP 5469

Mr. Kenneth A. Dunbar
Manager
United States Atomic Energy

Commis sion
Chicago Operations Office
9800 South Cass Avenue
Argonne, Illinois 60439

Dear Mr. Dunbar:

As you requested in your letter of December 8, attached is
Special Permit No. 5469 authorizing the shipment of certain '

fissile radioactive material in the HNPF six-element fuel
shipping container.

Sincerely,,

'O
; W. K. Byrd
l Chairman

att.

cc:

Bureau of Explosives, AAR
Federal Railroad Administration
Atomic Energy Control Board, Canada
Consumers Public Power District, Lincoln, Nebraska
USAEC, Mr. R. A. Kaye

|
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DEPARTMENT OF TRANSPORTATION
HAZARDOUS MATERIALS REGULATIONS BOARD

Washington, D. C. 20590

SPECIAL PERMIT NO. 5469

This special permit is issued pursuant to the authority of
49 CFR 173.22(a)(1), Department of Transportation (DOT)
Hazardous Materials Regulations, as amended.

1. The U. S. ATOMIC ENERGY COMMISSION and CONSUMER 5 PUB LIC
POWER DISTRICT, Lincoln, Nebraska, are hereby authorized to
ship fissile radioactive material, n. o. s. , further described
as irradiated uranium-235, under the provisions of 49 CFR,
173.393(g)(2) and 173.393(m) of the DOT Regulations, in
accordance with the provisions of the U. S. Atomic Energy
Commission (USAEC), Chicago Operations Office, approval
number AEC-CH-2-67 dated December 8,1967, and as further
provided for herein.

2. The authorized packaging shall consist of a cylindrical
lead-filled weldment about 19 feet 10 inches long and about
37 inches in diameter, weighing about 40 tons. The cask is ,

identified as the HNPF Six-Element Irradiated Fuel Cask, and ;
is described in Atomics International's Report NAA-SR- 12547,
and on Atomics International's drawing numbers N69081051 and
N69081052.

3. The closure device must have affixed to it a tamperproof-

lock wire and seal adequate to prevent inadvertent opening
of the container, and of a type that must be broken if the
package is opened.

4. The authorized contents of each package shall consist of
not more than six HNPF irradiated fuel elements, each con-
taining not more than 7.70 kilograms of uranium-235, in the
form of U-C or U-Mo enriched to not more than 4.9% U-235;
and containing approximately 175,000 curies of fission pro-
ducts,

t

l
5. Shipments are authorized as Fissile Class III, with not
more than one package per vehicle.

6. Prior to each shipment authorized by this permit, the
( consignee shall be notified of the dates of shipment and

expected arrival.
.

O,
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Continuation of SP 5469 Page 2
m

,

{} 7. The outside of each package shall be plainly and durably
marked " DOT SP 5469" and " FISSILE RADIOACTIVE MATERIAL," in
connection with and in addition to the other markings and

' labels prescribed by the DOT Regulations. Each shipping
paper issued in connection with shipments made under this
permit must bear the notation " DOT SPECIAL PERMIT NO. 5469"
in connection with the commodity description thereon.

8. The permit does not relieve the shipper from compliance
with any requirement of the DOT Regulations, except as
specifically provided for herein.

9. Shipments are authorized only by rail freight.

10. The shipper must furnish a record of experience to the
Office of Hazardous Materials if any extension or amendment
to the permit is requested. This report must include the
approximate number of shipments involved in any loss of con-
tents.

'I1. This permit shall expire January 15, 1970.

Issued at Washington, D. C. , this 3rd day of January 1968.
~

'O
H. R. Longhurst
For the Administrator
Federal Railroad Administration

Address all inquiries to: Chairman, Hazardous Materilas
Regulations Board, U.S. Department of Transportation,
Washington, D. C. 20590. Attention: Special Permits. ;
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UNITED STATES g
ATOhi1C ENERGY COMMISSION W
CHICAGO OPERATIONS OFFICE

9800 South Cass Avenue
Argonne, Illinois 60439

CERTIFICATION OF APPROVAL FOR FISSILE-LARGE QUA NTITY
SHIPPING CONTAINERS

CHICAGO OPERATIONS OFFICE, USAEC

I. Authorization Assignment To II. Identification of Shipping Container

U.S. Atomic Energy Commission HNPF Six-Element Irradiated Fuel
Consumers Public Power District Shipping Cask. Shipping Cask As-

sembly Drawing N69081051. Two
Casks (identical). 6-1/2" x 10"
Stainless Steel Plate With the
Legend: Property of USAEC, Cask
No. , AI Manual No. NAA-SR- 12547,
Radioactive Material. DOT No.
Tare Wt. 71,000 lbs.
Designed By: Atomics International
Manufactured By: Allied Engineer-
ing and Production Corporation
Year Built 1967,

III. A. General Information Concerning Container

The container is a cylindrical lead-filled steel weldment weighing
approximately 40 tons. Each cask, which will contain six doubly can--

istered HNPF fuel elements, provides an effective cavity of 18-1/4 inches
diameter by 197-1/2 inches long with 8-1/2 inches lead equivalent shielding.
The cask body is constructed of two concentric steel shells welded to
forged steel flanges at each end. The inner shell is 1 inch thick
Type 304 stainless steel. A stainless steel weld overlay is made on
the steel flanges from the stainless steel inner shell to the outer
diameter of the flanges. The outer shell is 1-1/2 inch thick ASTM A516
steel. The overall length of the cask is 19 feet and 9-3/4 inches,
and the outside diameter is 37-1/4 inches. For cask handling, two 6 inch
diameter trunnions are set into the cask tcp flange, and two 7 inch
diameter trunnions are set into the lower flange. Bolted steel heads
at both ends of the casks are removable, and hoist and grapple mechanisms
are provided for loading the baskets of fuel elements into the casks.
Three 1 inch diameter "Snaptite" connectors are provided on each cask
for purging, venting, and draining. A 1/4 inch toggle valve is provided
for hose attachment for sampling cask gaseous or liquid contents at
the upper end of the cask body.

O
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Steel baskets, designed to hold six fuel elements, support the fuel
in the casks during shipment.

Cradles built of structural steel are provided for supporting each
cask for shipment and storage. Sunshades are provided for use with
the casks in the summer months to meet SRP's requirements that the '

,

sodium bond between the fuel and the cladding be maintained in a solid
state.

There are two types of HNPF fuel, and both are clad with 304 stainless
steel. The majority of the elements are U-10 wt. % Mo fuel material
3.6% enriched. The active fuel length is 159 inches. Each element
contains 220 Kg of U-Mo fuel. The other elements are UC fuel material.

I

Ei 23523ght of the UC elements contain 3.7 wt. % U and two contain 4.9% |

-U. Both enrichments contain 165 Kg UC fuel. The U-10 Mo fuel con-
tains 7.13 Kg of 235U, the 3.7% enriched UC fuel contains 5.81 Kg of235U, and the 4.9% enriched UC fuel contains 7.70 Kg of 235U per
element. The total maximum curie inventory per cask load is 1.75 x 105 ,

curies. Since the cask contains no coolan*. other than air, the only
potential escape of radioactivity is from 85Kr. If 5% of the fission
gases born escape from the fuel, through the cladding, through the
double cani,sters around the fuel elements and then out of the cask,

( only 32 curies would escape.

The maximum thermal output per element is 45 watts.

Each cask will have the exclusive use of a railroad car.

These casks are designed to transport spent fuel as Fissile Class III.

IV. Specific Limitations and Restrictions

A. The containers shall not be used for shipments of fissile materials
in solution.

V. Additional Information and/or Limitations I

A. Information contained in NAA-SR-12547 shows that the container meets
all the evaluation criteria established by AEC Chapter 0529 and
10 CFR 71.

,

!

:
,
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VI. Certification of Approval

Pursuant to AEC Manual Chapter 0529, this container is approved subject
to the limitations and restrictions described above. This certification
does not relieve the shipper of this responsibility to obtain a DOT permit
and to comply with the requirements of other Federal Regulations as
appropriate.

Approved: Dated 12/8/67 Certification Official
AEC-CH-2-67 Kenneth A. Dunbar, Manager

Chicago Operations Office
U.S. Atomic Energy Commission

O'

.
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CONGRESS OF THE UNITED STATES
JOINT COMMITTEE ON ATOMIC ENERGY

June 15, 1966

.

Honorable Glenn T. Seaborg
Chairman
U. S. Atomic Energy Commission
Washington, D. C.

Dear Dr. Seaborg:

The National Coal Policy Conference, Inc. has
directed the attached letter, dated June 10, 1966, to
Chairman Holifield concerning the decommissioning of
the Hallam reactor. According to the NCPC

"The development in the Hallam reactor case
highlights a serious problem associated with '

the construction and operation of nuclear
power plants that has received scant, if any,
public attention. Now the Nation must begin

. to face up to, just how we are going to handle'
the problem of securing or disposing of the
many large plants now being built, as well
as the large numbers forecast during the
next decade and beyond, once their useful
life is over."

The NCPC has raised nine specific questions in
its letter. We would appreciate your comments with respect
to these questions and on any other matters which you con-
sider pertinent to this problem.

Thank you for your cooperation.

Sincerely yours,

John T. Conway
Executive Director

Attachment:
cc NCPC ltr of

6/10/66

O
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NCPC

NATIONAL COAL POLICY CONFERENCE, INC.
1000 Sixteenth Street, N. W.
Washington, D. C. 20036

June 10, 1966

Honorable Chet Holifield, Chairman
Joint Committee on Atomic Energy
The Capitol
Washington, D. C. 20510

|

Dear Chairman Holifield: I

According to reports which I have read in trade and professional
journals, the decision of the Consumers Public Power District not to buy
the reactor portion of the 82,000 kilowatt developmental atomic power
reactor at Hallam, Nebraska, poses some grave questions for the AEC as
to how the radioactive portions of the nuclear reactor will be protected
or disposed of so as not to represent a hazard to the public. Even
though the generating capacity of the Hallam reactor is small and the
components are reported to have a low radioactive level because it has
operated very little, nevertheless, the present situation presents a
real problem and its solution may be very expensive.

The development in the Hallam reactor case highlights a serious ''

problem associated with the construction and operation of nuclear power -

plants that has received scant, if any public attention. Now the Nation
must begin to face up to just how we are going to handle the problem of
securing or disposing of the many large plants now being built, as well
as the large numbers forecast during the next decade and beyond, once-

their useful life is over.

As far as I can determine, there is nothing in an initial licensing
procedure which requires an applicant to describe just how he proposes to
carry out the provisions in the Rules and Regulations of the AEC which apply
to disposal of radioactive material, decontamination of the site and other
procedures so as to provide reasonable assurance that the dismantling of the
facility and disposal of the component parts "will not be inimical to the
common defense and security or to the health and safety of the public."

The eventual magnitude of the problem involved in securing or dis-
posing of obsolete or inoperable nuclear plants is such that it demands
immediate attention by the Joint Committee. It is credible that any <ne

h
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National Coal Policy Conference
No.2 June 10,1966
Mr. Holifield

P.

'O
plant may not even last longer than Hallam. In any case, nuclear power
plants will not last indefinitely. When their useful economic life is
over, some action must be taken, most probably they must be dismantled
and disposed of, just as obsolete, uneconomic coal-fired plants are razed.
We hope the Joint Committee can schedule hearings during the current session
at which the many and varied aspects of this problem can be developed and
thoroughly discussed. We must start planning now on how this potentially
grave problem will be handled to protect the public safety and welfare and
moreover, spell out precisely what the responsibility of the operators of
the nuclear plants will be.

We believe that the following questions, among others, should be
thoroughly explored at such hearings.

1. What is the estimated cost of dismantling, decontaminating -
and disposing of a nuclear plant in the 500 to 1,000 MWe
range of the type currently being built or planned in in-
creasing numbers? -

,

2. Does the property insurance of the utilities contain
sufficient funds for phasing out a nuclear plant, in -

case the plant had to be shut down prematurely because
of a malfunction?

vo -

3. Will such plants have to be protectively covered or buried
on site or is it possible, with known engineering and trans-
portation techniques, to dismantle the large radioactive
components and transport them safely to a permanent storage
area?

4. .Is the cost of dismantling and storing a nuclear plant,
'

with the many problems uriquely associated with it, in-
cluded as a part of the capital and operating cost upon
which the cost of power from such a plant is now projected?

5. If the dismantling costs are not now included in this over
all cost, by roughly how much (mills /kwh) would it affectt

the projected power costs if it should be?

6. Where will radioactive components, such as the pressure
vessel, be buried?

7. Is it anticipated that there will be disposal areas operated
by privately owned businesses by then or will government-
owned facilities have to be used?

AI- AEC- 12709
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National Coal Policy Conference, Inc.

No.3 June 10,1966
Mr. Holifield

-

8. If the government provides these disposal areas, will
the nuclear power plant operators be required to pay
a fee which will fully reimburse the government for its
expense involved in maintaining in perpetuity such waste
dispcsal areas ?

9. Will all of them have to be maintained in perpetuity
long after the generation that built and used them
are gone?

I realize, of course, that these questions merely scratch the sur-
face. Numerous others no doubt will be raised, many of them of a much more
technical nature than the questions I have suggested. The AEC is now con-
sidering the Hallam situation and therefore should have some pertinent and
useful information to contribute. Surely the utilities building or planning
nuclear plants must have considered these ultimate questions. The important
thing, it appears to me, is for the Joint Committee to recognize that the
Nation does face a tremendous problem. The public has a right to know now,
in the early stages, the procedures and responsibilities for the orderly and
safe disposal of nuclear power plants as they become obsolete or inoperable
in the years ahead, g

Your early attention to the request for hearings will be deeply
appreciated.

Sincerely,
.

/s/ Joseph E. Moody -

President

O.
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| United Stetos
, ''A

'

' ATOMIC ENERGY COMMISSION 4 .-

|^- Washington, D. C. |
"

O . - ;
. .

July 14,1966 i V

i
'

Dear Mr. Conway:
'

-

Your letter of June 15, 1966 requests our comments on a June 10 letter'to , -

Chairman Holifield from the National Coal Policy Conference, Inc. (NCPC) ' ;
regarding the decommissioning of power reactors. -

) i

j As a general comment, it appears to us that the NCPC letter reflects a mis-
understanding of the extent to which the decommissioning of a large power!

# reactor involves the new or unknown. Consequently, we do not agree with
~

their assessment of the potential risk to the health and safety of the public
and the financial impact of such decommissioning.on the owning utility. Our

.i reasons are indicated below and amplified in the enclosure. ^

; e
,

Decommissioning of a reactor does not involve any operations which from,a .

"'

safety standpoint are significantly different from those that may be required --

for refueling and maintenance of the reactor. Under the Commission's
',

a regulations, procedures for dismantling of the plant would be subject to ,

! specific Commission approval and would be required to meet the Commission's
1 standards for protection of the worker and the general public. Actually, after

O - v t or th < t < - ** ce *h 9 c et a i a < < *v -i

far less than those required for an operating reactor.

| Within prescribed safety requirements, the cost to a utility of decommissioning
; its nuclear plant is dependent upon the extent of decommissioning that the utility

decides is most to its economic advantage. The alternatives available include
,

varying degrees of "mothballing" the plant, dismantling and. removing the facility,

! in whole or in part, burial in place, and decontamination of the premises. Regard-
less of the mode of decommissioning selected, the cost will not bec substantial in :,

{ relation to the resources provided by the utility for the constructica and operation
, of the plant. As a basis for measuring the potential cost and decor imissioning, it '

| might be noted that at the rate of . 01 mill per KWH the utility would accumulate
$5 million during the 30-year operation of a 1000 MWe plant.:

I

#.
'

,

; !
_

i
'

| -

,

'

'
,

O
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The enclosure provides further amplification on the above points
as well as comments relating to the nine questions contained in the

.
NCPC tette r.

We will be happy to provide any additional information on this matter,
.

that you desire,
.,

,-
,

C o rdially,
x

''

/s/ Glenn T. Seaborg

Chairman
'

Mr. John T. Conway, Executive Director
Joint Committee on Atomic Energy
Congress of the United States

Enclosure:
Supplemental Comments

|

.

e
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Supplcs- cntal Ccmm nto
Related to NCdC Letter and Questions

.e
1; Under the Commission's regulations set forth in 50.82, 10 CFR 50, no

Q licensee may surrender a license or dismantle or dispose of component
!

i parts of a nuclear facility until it has applied for and received auth-
! ority from the Commission to do so. The application must demonstrate

that the proposed course of action will not be inimical to the common'

defense and security or to the health and safety of the public. The
application is evaluated by AEC safety experts to assure that adequate'

safety measures will be taken in the course of the decommissioning, and
! also that necessary safeguards will be provided as regards any radiation

that may thereafter remain at the site.
i

The decommissioning of a nuclear reactor plant does not introduce signi-
ficant new or unknown safety problems. The Commission's experience to,

date in decommissioning its reactors demonstrates that they can be done
safely. A utility, in decommissioning its power reactor, would be moti-

; vated by economic considerations not associated with the decommissioning
i - 1. e. , recovery of the value of the fuel material - to reprocess the
i radioactive fuel, the cost of which is a part of the fuel cycle costs
'

charged to operations. Removal of the fuel for reprocessing substantially
eliminates the major source of radioactivity at the plant site. Such
removal of the fuel is essentially a repetition of the fuel removal routine -

carried out by the utility cyclically while the plant is in operation,
which is required to be done by procedures determined by the Commission
to be safe from a radiation standpoint. Similarly, the removal by the
utility of components and equipment for decommissioning purposes involves

i' in large part a repetition of measures previously applied by the utility
in the course of routine maintenance or replacement during operation of
the plant, pursuant to procedures approved by the Commission as providing
necessary health and safety protection. In the extreme case where the
utility decides to remove the irradiated reactor vessel and containment,
this would be done by procedures required to be approved by the Commission.
The extent to which removal of the reactor vessel required special engineer-
ing techniques would depend upon such factors as the induced radioactivity
present, whether the vessel can be removed by means similar to those used
in its transport to and installation in the plant, etc. In any event, such
engineering techniques do not present unknown problems even for dismember-
ment of the vessel and they can be derived from the substantial experience
already gained in the use of remotely-controlled devices for the cutting
and handling of radioactive materials.

The utility has available to it a number of alternatives as to the extent
to which it chooses to decommission the reactor plant. These alternatives
vary from complete removal of the reactor plant from the site to the other
extreme of leaving the plant substantially intact and providing the public
safety protection stipulated by the Commission license for the radio-
active materials remaining. It is to be expected that the alternative

O
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O
selected by the utility will be that offering the greatest economic ad-
vantage, considering such factors as the cost of providing maintenance
and safety protection for a plant left in place, as compared to the cost
of dismantling all or part of the plant; the extent to which it is profit-
able to remove individual items of equipment in order to use them else-
whe re or recover their salvage value; and the advantage from re-using the
structures or the exact location of the plant. In any case, adequate
safeguards to the public must be established and submitted to the Commis-
sion for approval. If the decommissioning procedures that the utility
submits are considered inadequate, the Commission has ample authority to
require the utility to provide the additional safeguards necessary.

The financing of the decommissioning of a power plant may come under the
cognizance of the utility regulatory authorities, but not AEC. We under-
stand that the anticipated cost to decommission or retire a conventional
power plant might be provided for in the power rates through depreciation
by reducing the salvage value used in calculating the plant depreciation.
This procedure would be equally applicable to nuclear plants, since the
utility is subject to the same regulatory requirements. We understand that
the regulatory commissions do not anticipate and include in utility
rates any provision for the cost of premature abandonment or sudden ob-
solescence of the plant. If such an event occurs, the utility and the
regulatory commissions are faced with the question of whether such extra-
ordinary costs are to be borne by the customers, by the stockholders, or
by a combination of the two.

The property insurance carried on insurable risks is a matter for deter- -'

mination by the utility. The Commission's regulations impose no require-
ments for property insurance. The property insurance on a conventional
power plant does not pay, in whole or part, for decommissioning in case
it has to be shut down prematurely, unless as a result of an insured-

risk. The same is true of property insurance on nuclear plants.

While the Commission regulates the public health and safety protection
required with respect to any radioactivity that remains buried or stored
at the site after decommissioning, it does not dictate the extent to which
the plant must be decommissioned and the radioactivity removed. Conse-
quently, the utility may seek authority from the Commission to bury or
store radioactive parts of the plant or to transfer them to an authorized
disposal site. It is the Commission's policy that radioactive material
generated at privately-owned facilities, unless authorized to be buried in
place, be buried at privately-operated sites which have been established
for the permanent disposal of such material. Four such commercial burial
sites are licensed at present by the Commission to operate on federal - or
state-owned land under conditions that require safety surveillance in
pe rpetuity. As is true for any transport of radioactive material, the
transport of radioactive parts of a power plant to these burial sites is
governed by regulations of AEC, ICC, and such other regulatory authorities
as may have jurisdiction.

O
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CONGRESS OF THE UNITED STATES
JOINT COMMITTEE ON ATOMIC ENERGY_

s

O July 21,1966
.

Mr. Joseph E. Moody
President
National Coal Policy Conference, Inc.
1000 Sixteenth Street, N. W.
Washington, D. C.

Dear Mr. Moody:

I am sorry I haven't been able to communicate with you
sooner on the questions you raised concerning the disposal of
nuclear power plants. I asked Mr. John Conway to get in touch
with the Atomic Energy Commission to give us more information
on the points you raised. He did this and the Commission
responded by letter dated July 14, 1966, a copy of which is
enclosed with out letter asking for the information. When you
brought the matter up during your testimony yesterday, I

,

hadn't had a chance to familiarize myself with information we
had received from the Atomic Energy Commission and therefore
could not discuss it with you.

.

'. O ra c --i i i= c -- *i== =e **i - ** 9 -
the view that the decommissioning of a reactor does not involve

| any operations which from a safety standpoint are significantly
different from those encountered in normal refueling and main-
tenance of the reactor. If you have any additional comments on,

; this, please send them to me.

In your letter you asked that early hearings be held on
the subject of nuclear power plant disposal. At the moment,
the Committee does not have any plans to hold hearings specif-
ically on this subject. I would expect that this subject could be

'

adequately covered during other Committee hearings, such as
the AEC authorization and "202" hearings.

,

;

|

|

O
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M r. Joseph E. Moody Page 2 g
July 21, 1966

Your letter also stated that the public has a right to
know about the problems of disposal of nuclear power plant.
I concur in your belief. I would expect that, as in the past
the public hearings of the Committee will provide the vehicle
for such dissemination of information. I also plan to include
this exchange of correspondence in the public record of the
Price-Anderson amendment hearings at the point in your
testimony yesterday when you referred to your letter to me.

Sincerely yours,

Chet Holifield
Chairman

Enclosure:
AEC Comments 7/14/66
Cy Itr to Seaborg from Conway

9)-

.

l
.

|

|

|

|
|

|
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U. S. ATOMIC ENERGY Com!ISSION
CllICAGO OPERATIONS OFFICE

ARGONNE, ILLINOISm,

FINAL INSPECTION AND ACCEPTANCE

FOR
'

Project Demolition of Buildinns, Hallam Nuclear Pouer Facility

Contractor Harrison Iron & Metal Co., Inc.
.

Contract No. _ AT(11-1)-1814

On July 24. 1 E9 , a complete inspection was made of the above
contract work. The work was found by the inspection party to be complete
and in accordance with the contract drawings, speciff M t. ions, and any
modifiestions thereto.

Accordingly, the demolition work is accepted by the U. S. Atomic Energy
Cocanission on July 24, 1969

.

Inspected by: Accepted:

U. S. Atomic''f5EeYgy [is s'io By )/ d 4.4.s-/ m# ~

(./. V '// 8 M Chicajd Operation '' ffice
* f Dirccf6r, Construct n Division

By. f///,/
.

'.

Tit 'b W/ b'?YO
'

*

(/ , //.
-

Demolition,Contraptor

'h *** ' ' ^By ' -

'/?&
.

' , . . . . . . .,.

Title ' ' ' ' ' -
./

\
ConsumerA Public Power Distript

--r " -

e* w I ,' x < Ia
',s. -r

By S $ .IA d
'

.,>Jy J '.,/s

Tit 1e .. e. .t -tc. - % *,i-c.e A .' A .-
.

/
| Atomics International

By :.,4d. (,bw(-(s

Title lkbe' l O'% A s IA. -
) '

O .
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APPENDIX VII '

REACTOR TECHNICAL DESCRIPTION,es
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TABLE]

GENERAL SPECIFICATIONS

Power (Mwt) 256

Fuel U - 10 wt % Mo
Moderator Graphite
Primary coolant Sodium

6Flow rate (1b/hr) 8.4 x 10
Inlet temperature (*F) 610

Outlet temperature (*F) 945

Secondary coolant Sodium
6Flow rate (Ib/hr) 8.4 x 10

IHX inlet temperature (*F) 565 .

IHX outlet temperature (*F) 900
Active core height (ft) 13.5

Active core diameter (ft) 12.9

h)Moderator and reflector height (ft) 17.0
''Moderator and reflector diameter (ft) 16,8

TABLE 2.

FUEL

Number of fuel elements 137

Uranium inventory (kg) 27,600
35U enrichment (wt %) 3.6
35U inventory (kg) 994

Maximum fuel burnup (Mwd /MTU) 15,000
Radial peak to average power 1.4

Axial peak to average power (max) 1.65
(avg) 1.5

Average specific power (kw/kg U ) 256

Average fission density in fuel (fiss/cm -sec) 4. 4 x 10
Process tube material Zircaloy 2

s-
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TABLE 3

PERIPHERAL FUEL ELEMENTS,

O -- -- - - - - - - ---- - -

Fuel rods per element 18

Fuel slug diameter (in. ) 0.590

Sodium bond annulus (in. ) 0.'025

Stainless steel cladding thickness (in. )' O.010 ;

Fuel rod OD (in. ) 0.660
Average fuel rod power to power of hottest |

rod (nominal) 0.88
'

(maximdm) 0.86'

Flow adjustment permitted by variable orifice 4.1

i

!

.-

TABLE 4

CENTRAL FUEL ELEMENT CHARACTERISTICS

O ::

Design power (Mwt) 2.46
Design maximum fuel temperature (*F) 1250

Nominal maximum fuel temperature (*F) 1184 .

Maximum surface heat flux (Btu /hr-ft ) 3.8 x 10
Maximum rod power (kw/ft) 19.4

'

Coolant flow area (in. ) 7.35
I Core pressure drop (psi) 9.6
| Sodium average velocity (ft/sec) 8.6

Sodium flow rate (lb/sec) 22.5

'
i

'

|

~
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g<TABLE 5

MODERATOR AND REFLECTOR ELEMENTS

*
Moderator Graphite
Moderator cladding 304 SS

Distance across flats (in. ) 16

Length (ft) 17

Graphite density (gm/cm ) 1.68

Stainless steel thickness (in. ) 0.016

Sodium gap between elements, avg (in. ) 0.160

* Hexagonal Bars with edges scalloped to'

provide process channels

TABLE 6
CONTROL RODS

98Number of driven shim-safety-regulating rods 19 ./

Number of stationary rods, temporary 6

Thimble material Zircaloy-2
' Control rod atmosphere (@ 15 psig) Helium

Control rod travel (ft) 13.0

Poison column OD (in. ) 3.4

Poison column length (ft) 12.5

Poison material 45% Gd O - 45% Sm O2 3 23
Poison cladding material Haste 11oy X

Maximum poison column temperature (*F) 1800

Reactivity worth of driven rods (% A k/k) 12 -

Maximum reactivity rate (%/sec) 0.03

dAI- AEC- 12709
Appendix v11-4



TABLE 7

STEAM CONDITIONSq

'

S Design SHigh Power
Throttle steam pressure (psig) 800 850

Throttle steam temperature (*F) 825 865

Throttle steam flow (Ib/hr) 710,000 839,000

Net electrical output (Mwe) 75 87

Gross electrical output (Mwe) 81.8 95.0

.

O
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APPENDIX VIII
-., CONTAMINATION LIMITS

O
Use was made of well established irradiation limits for personnel exposure,

and of contamination and radiation control during the retirement of the HNPF
These are listed together with an inventory of the stored radioactive materials
and radiation levels in the structure at the time of closure.

.

.

O

-O'
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@ UNRESTRICTED USE RADIOLOGICAL CONTAMINATION LIMITS FOR TIIE IINPF
0.

Y
|TABLE 1 TAllLE2,

ISOTOPE
II $!TOTAL REMOVABLE TOTAL REMOV AllLE

U Nat, U U 10,000 dpm a/100 cm 1,000 dpm a/100 cm Average
Th Nat, Th252, and 5,000 dpm a/100 cm 1,000 dpm a/100 cm2

associated decay Maximum ,

product s 25,000 dpm a/100 cm'
2 2

Other isotopes which de- 1,000 dpm a/100 cm 100 dpm a/100 cm Average
2cay by alpha emission or 500 dpm a/100 cm 100 dpm a/100 cm

by spontaneous fission Ma ximum [72,500 dpm a/100 cm

> Beta-gamma emitters 0.4 mrad /hr at I cm** 1,000 dpm Sy/100 cm Average2

7 (Isotopes with decay 0.2 mrad /hr at I cm,, 1,000 dpm Sy/100 cm
j> modes other than alpha Maximum
-M emission or spontaneous 1.0 mrad /hr at I cm,,
7 Cl fis sion)
N 8

C *Where surface contamination by both alpha and beta-gamma emitting isotopes exists, the limits established for alpha and
-4 beta-gamma emitting isotopes shall apply independently.

2'O iThe amount of removable radioactive material per 100 cm of surface area shall be determined by wiping that area with dry
filter or soft absorbent paper and with the application of moderate pressure, and assessing the amount of radioactive material
on the wipe with an appropriate instrument of known efficiency. In determining removable contamination on objects of lesser
surface area, the pertinent levels shall be reduced proportionally, and the entire surface shall be wiped.

lAs used in this table, dpm (disintegrations per minute) means the rate of emission by radioactive material as determined by
correcting the counts per minute observed by an appropriate detector and count rate meter, for background, efficiency, and
geometric factors associated with the instrumentation.

** Measured through not more than 7 milligrams per square centimeter of total absorber.
f tMeasurements of total contaminant shall not be averaged over more than 10 square meters. For objects of lesser surface

area, the average shall be derived for each such object.
NOTE: Either Table I or Table 2 may be used. For example, if all beta-gamma readings were less than 0.4 mrad /hr at

I cm, Table I could be used; but if the maximum reading were 0.8 mrad /hr, material could be released under
Table 2, provided the average was less than 0,2 mrad /hr.

# NOTE: Source reference: AEC Memorandum, M. B. Biles to B. J. Snyder, dated April 7,1967
Subject: Comments on llallam Scrap Disposal Criteria

( |
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RADt?LOGICAI. ST *TUS OF HNPF AS C F FINAL CLOSURE OF 1 SOLATION STRUCTURE

RadiasseeI'** Reseter Benutas Specirte Emsauce Cenaamtmassen
No.

Maan are Comeral Area fdpm/100 can2)

~-
1. Senter vessel and Centense la Vueet Nt avouable Ne avadable Na avadam
2. Fuel merage Vault No. I la Vanis - Eat. to Storage Thimbles 1.0 mar /hr 8.0 mr/hr <30

[J
l 3. F ui Aerage Veeta No.2 la Venat = Eas. te Retage Thamblee 20 mr/hr to mas /hr 430

i resi St. age voeu No. 3 is vs.u uw., Aueee o,emag 2.0 RNm No, e,su,m

S. Moderater Serage Cous Elevantes 1440 ft 6 la. Badground Badground (30
6. Moderater merage Ceu No. I la Ceu Sacaground(2) Not avauable
f. Moderaser Retage Ceu No. 2 la Ceu Not avauable Not available 3.0 m It*
g. Moderaser Serage Ceu No. 3 la Cet! 900 ser/hr 500 mrIhr Not avadable
9. Moderater herege Ceu No. 4 InCeu 14 RNN Na available Not available

10. Moderater Retage Cell No. S In Ceu anchereund' I Nee available
I88. Moderatee merage Ceu No. 6 la Ceu 3.0 mr/hr Not avauable 3.3 a SG
III. Moderaser Storage Ceu No. ? la Ceu 65 mr/hr We avadable 8.0 a 10

13. Moderstor Sterage Ceu No. 8 InCeu 36 R/hrN Not avauable Nos avauable
14. Moderstor Sewage Ceu No. 9 la Ceu Background Ne avadable

I15. Moderater Retage Ceu No.10 la Ceu 4.5 ms/hr Nos avadable L8 a 10
016. Moderaser merage Cell No. Il la Ceu 9.0 mrIhr 3.0 meIhr S.3 a 80

N17. Moderaser Sterage Ceu No.12 la Ceu 20 AN Nos evadable Not avadable
88. R/A Vens Faa Room General Area Sackground Background 430
19. Maintenease Ceu Cperattag Area All three levela Background Badground 430
20. Steam Generaser Roeme All three roome Badground Badground <30
f t. Seesadary Sodiana Aree Fui taak and Servlee area Sedground Background <30
22. maasenease Ceu HeMuy Taak Yamas Wa ataeance Ceu and IJguad Taete Transfee 42 mr NN 0.5 mg/hr <30

Tamas

23. Feet Nadhag Muhane Grapple Storage Pts la Pts No. 49 to marIhr 'I !.0 mr/hr 1.44a10'I

24. Laendry Tsah Vaels Mastraum . No. 21.nendry Taak to uma/hr 0.04 mr/hr <30
29. Primary Sodium Servlee Vaalt Interter ei Vaala Badge sgad Sedground 430
26. Saaldtag Fee and Filter Reem Ceneral Area Background Background < 30
27. Ptpoway Behtad Helium and Nttregen Seard General Area Badground Badground 430
24. DtX vault No. I Massmura - at eensact with L&ae No. 238 0.75 mir/hr 0.04 mirIhr <30 e
29. (HX Vaula No. 3 u. 4=em - at centact with 14aa No. 235 0.10 mr/hr 0.04 mr/hr <30

N30. UtX Vamas No. 3 u .e-em - at semance with LLas No. 236 1.0 mrN 0.2 anrN <30
S t. Primary Pipe Vault u. .,. .as consace etch Line Nia.139 0.5 mar /hr 0.1 aar/hr <30
SL Wuh Ceu Draia Valve Aru adastmum = at sentact with LLae N.1403 28.0 mas /hr 4.0 strN 430

OO)33 Primary Sadiaan Fui Tsak Vault u. . .R/A L4 quad Taste Tank Sectione 6.0 una/hr 3,,g ,,,,, ,3,g
34. Ptpoway boktad Wash Ceu Seerd Mastmum - Fuel Cena Yeas !Jae 0.8 mrN Sad ground < 30g Ntt,og.e,.C g u.it N 6 R m .m., , . ee ralAre. .adge- dge- 4,0

ep.e at g Ar..a
36. Sample Preparouse Reens Elevenson 1440 ft 6 sa. Sadground Barkground <30
37. Moderater Pusep Cene In Cene 0.47 marIhr Background < 30

UU 833. Manatenanee Ceu taserter et cell ISO men 2.0 marN 2Aa a 10
39. Aeathery Bay Area Elevattee 1440 ft 6 ta. Baehground Background (30
40. Reacter Say Area Elevatten 1440 ft 6 La. Background Badground <30
41. Peteennel Area Elevatten 1440 ft 6 ta. Beakground Background 430
42. Roseter Sus &dtag Ventuatten Faa Reen Elevause 1440 ft 6 La. Background Background 430

(u rest omrage pas No. 3 was serveyed reasetely by lacertag the Lasteurneet taae (9| DIX Vasas W. 3 comaataa the fellowtag primary eedium pipe sectiona la additi,e
the veult through the maa access hele. Thas reedtag was obtataed 6 ft above to the heat transfer pipe.
.e vault Deer *

(a) Twelve p& aces ed 14-tm..dtameter pipe, tota!!ength of 120 ft.
(2) Empty moderator eterage ce!!e were met essered for servey purpeces. Mamenara radtauen equal to 0.7 air /hr at gentact. Mammuan Laternal com-
m Raiau.e ,ea g a maeroer cemen. SN.i.2 we. toe. who. eamen. = = = == "-2 - 2 " " $""P-' * " = == = ~ ~d a ' -= -were traaeferred during mode "**'9'"I'** '"'

were to.. at .,,reatmatu, ,rator element replacement program. Readiageo f,em ei.m.me. m E1.ven ,t- e a 6.m..dameter ,t e. totu i.sg. e,.a to 6 n. u. m a

m mmm ,. rut.u i.vu e.frem .we ,s.to. nase, .e conomtmaue. mam. aa": tm,'gs g', ,'c==' *-- ==" - --==~
, .

umt, i , rem a teu e.a,e..w e w.td .a. o seu. n. a,ge.t am.eum.
mum te e m. mat.ma- a..

r.m eum,fi.4 m mtoma

.sie i...e ,ee.ra, ov.e ..
.m.se esta,. m,s o .orma i.vei anne m_m.eadmg e,

.
00i G. net.a e,ea ,eaing e hadgreuw .-e,t for ..cu- .e n.au l. i

.. and ta .rmedi e levu R/A Equid waste Herage mos wMd we se feuowes
was i. 6 /mi. ,,, ,,, ,,,, ,,,,, g,,,,_.,,

m natastee ..ams a -a,ater eiement .N..g .ae mee d. nag .e me..,. 2 mr N ge-ru area
eter rep &acenient program. Reedtag was taaea at appremmately 5 ft from 5.32 a 104dpaill00 cm2
**'A'*****

Intermediate Level Taahr 2 mr/hr mammum
(6) Radtattom readtag of the moderster elemona SN.49 was taaem dettag the reed. I mr/hr

eraser reptasement programs. Tha. reedsag was taken at a distance of 2.34 a 10 general areadpen/100 sm2
"''"''"'"*IP'O'

(II) Mammuni radiation readtag to the masatenance cell was measured I ta. from a
(7) Mammem readtag was en the lower portsee of the 11gund waste eram.for taak.

l.gaMoa saa contasmaag ytetee chage which were removed from tiradsated.prec.c= ==u 5* " aj aa '.a ''a',wau. au fu.3.neer *
= = ' - * * ' -m ne re-or se.ue wa. ,ioed - a tea ommme ,ne, ie do,ees . . e . cea

pts. Reedtage of thte eeware are se fo11ews: varted freen 1.2 a 10 dpve/100 cm to 2 63 a 10 dpen/100 cm

Bare somree - 7.$ R/hr
Throuth contatner at top . So erthe
Through ceamaner at side -30 mr/hr
Centamsmauen lovgl of here oestco prior to contatesment an eMelded
casa - 7.42 a 40 dpm/ 800 cm'.

General contamtmattee levele of wau arose in Pts No.19 were less than
100 dens / 600 sm2 p ,g,,,,c,,

Mamamem sentamtmaties lovel em compemente placed sa con e I.44 a 10' L. L Cooper, M at . "Hanam Nelear Power Faculty Mensh17 Retiremens Repos -dpan/ B00 em2 N., 27, a ogg.aer 3964, Stendes Saties, Nebraska
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