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INERT GAS CELL EXAMINATION FACILITY 

INTRODUCTION 
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The purpose of this Conceptual Facility Design Description (CFDD) 
is to provide a technical description of the Inert Gas Cell 

Examination Facility such that agreement with RDT on a Conceptua l 

Design can be reached . The CFDD also serves to establish a 

common understanding of the facility concept among all responsi­
ble FFTF Project parties including the Architect Engineer and 

Reactor Designer . 

Section 1.0 FUNCTIONS AND DESIGN REQUIREMENTS of this CFDD is 

Baseline information . The balance of the information is the 

present Reference Design Only. 

Included are the basis for concept selection, process work load 

requirements, a list of interface areas , and a list of support 

information necessary to proceed with and complete Preliminary 

Design . 

The contents of this document support and expand the require­

ments established in the Overall Conceptual Systems Design 
D . . 1 escr1pt1on . 

1. Refer to References, Appendix A, Item 3 . 

vi i 
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SECTION 1.0 FUNCTIONS AND DESIGN REQUIREMENTS 

1.1 FUNCTIONS 

The basic functional objective of the Inert Gas Cell Examina­

tion Facility is to provide a reliable means, under controlled 

environmental conditions, to : 

Retrieve postirradiation data from fuels, materials, and 

components irradiated in the FTR 

Service defective core components irradiated in the FTR. 

The capability to perform the follow ing functions is provided: 

A. Interim nondestructive examination during a single reactor 

outage of selected fuels, materials and components 
irradiated in FTR . 

B. Interim disassembly, nondestructive examination and 

reassembly (during one or more operating cycles) of fuels, 

materials and components irradiated in the FTR. 

C. Disassembly and nondestructive examination of fuels, 

materials and components irradiated in the FTR whose 

irradiation is complete. 

D. Prepare fuels , ma terials, and components irradiated in 

the FTR for transfer to interface systems. 

E. Collect and record data obtained during examination 
operations. 

F. Replace individual test subassembly specimens prior to 

completion of subassembly irradiation. 
G. Repair or replace defective instrumentation attached to 

fuels, materials, and components irradiated in FTR . 

1 . 2 DESIGN REQUIREMENTS 

The design requir ements for performing the facility f unct i ons 

as well as assuring plant and personnel safety, plant avail­

ability and preservation of data are listed below: 

1-1 
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1.2.1 Basic Design Requirements 

1.2.1 . 1 General Requirements 

A. The facility shall be designed to permit completely 

remote operation and to meet the examination processing 

load1 ' 2 and effectiveness goals 3 for examination of 

fuels, materials, and components discharged from the FTR . 

B. The facility shall be capable of handling vented or 

failed fuels including those containing plutonium or 

materials which react with water or water vapor. 4 ' 5 

C. Design, fabrication and construction of this facility 

shall conform to the most recent issue of codes and 

standards listed in ''Hanford Standard Design Criteria, ' ' 

HWS-10006, 4 or standards which shall be prepared as 

necessary to meet special requirements. 

D. Detailed criteria and responsibilities for determining 

and verifying the quality of the facility shall be 

defined for the following: 

1 . Design adequacy 

2. Fabrication and construction qual i ty 

3. Operations capabil i ty 

1.2.1.2 Equipment Requirements 

A. 1 2 6 Provisions shall be made for storage ' ' of fuels, rna t e -
rials and components undergoing examination in the cell 

bank . Storage locations shall be shielded to reduce 
total radiation dose 7 to in-cell materials . 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Refer to 
Refer to 
Refer to 
Refer to 
Refer to 
Refer to 
Refer to 
Item 8. 

Examination Process Load Requirements, Appendix F . 
Support Information Requirements, Appendix B, Ireml . 
References, Appendix A, Item 30. 
References, Appendix A, Item 23 . 
References, Appendix A, Item 5 . 
Interfaces, Appendix C, Item 15. 
Support Information Requirements, Appendix B, 

1-2 



B. 

c . 
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1 Equipment or means shall be provided to remotely prepare 

in-cell solid waste for disposa1. 2 

Equipment or means 3 shall be provided for remote cleanup 

and decontamination of cell interiors and preliminary 

decontamination of equipment prior to removal from the 

cell. 

D R 1 11 d . 4 , 5 h 11 b 'd d f . emote y contro e equ1pment s a e prov1 e or 

performing the interim and final examination operations 

shown in Table I on fuels, materials and components 6 ' 7 

irradiated in the FTR . 

E. Insofar as practical, in-cell examination and support equip­

ment shall be designed for remote removal , installation and 

maintenance. Simple flexible and modular equipment shall 

be stressed. 

F. shall be 
8 9 of data . ' 

G. 

Wherever practical, examination equipment 

designed for remote readout and recording 

In-cell examination and support equipment shall be designed 

for ease of decontamination and contact maintenance. Where 

practical the materials used and the decontamination proces­

ses3 selected shall be compatible. The designs shall pro ­

vide for ease of removal and installation of equipment 

parts not compatible with decontamination processes . 

1. Refer to Support Information Requirements, Appendix B, 
Item 9. 

2 . Refer to Interfaces, Appendix C, Item 7. 
3 . Refer to Support Inf ormation Requirements, Appendix B, 

Item 11 . 
4 . Refer to Equipment List, Appendix E. 
5. Refer to Support Information Requirements, Appendix B, 

Items 1 and 4 . 
6 . Refer to Interfaces, Appendix C, Items 10-13, 17, 18 and 21. 
7 . Refer to Examination Process Load Requirements, Appendix F. 
8 . Refer to Interfaces, Appendix C, Item 21 . 
9. Refer to Support Information Requirements, Appendix B, 

Item 5. 

1-3 



TABLE I . Examination Operations 

Limi ted Extended 

1 Interim 2 Interim 3 OJ2eration Examinat i on Exami nation 

Duct removal X X 

Di sassembly X 

Reassembly X 

Visual i nspection X X 

Photography X X 

Overall dimen -
sional measure-
ment X X 

In terpin spacing 
measurement X X 

Length , warp and 
cross - section 
measurement of 
pins , spec i mens 
and hardware X 

Fuel pin defecting X 

Ne utron 
radiography X X 

Gamma scanning X X 

Weigh i ng of 
assemblies X X 

Fue l p i n balance 
point determination X 

BNWL - 500 

Vo l ume 71 

Final 
Nondestructive 

Examination 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 . Refer to References , Appendix A, Items 2 and 17 through 23. 
2 . Limi ted Interim Examinat i on Operat i ons are per f ormed on 

t hose selected fuels materials and components i rradi ated i n 
the FTR whose decay heat output , inspec t ion requirements and 
design permit inspection and return to the reactor t o be 
completed dur i ng a scheduled reactor outage . 

3 . Extended Interim Examination Operat i ons are per f ormed on 
t hose fuels, materials and components irradi ated i n t he FTR 
whose decay heat output , inspection r equ i rements and desj_gn 
require t he additional processing time of one or more reac ­
tor operat i ng cycles before re t urn to t he FTR . Replacement 
specimens can include the original specimens , nonirradiated 
spec i mens or specimens previously irradiated a t the FTR or 
other sites . 1-4 



TABLE I. 

0 . 1 peratlon 

Limited 
Interim 2 Examination 

Instrumentation 
tests 

Instrumentation 
repair 

Replace duct 

Weighing of 
capsules, pins 
and specimens 
Leak testing 

Sodium bond and 
level testing 

Fission gas 
collection and 
measurement 

Backfill and seal 
after fission gas 
collection 

Milling and cut­
ting of capsules, 
hardware and irradi­
ated components 

Preparation of 
specimens for 
shipment 

Sodium drain 
and fill 

X 

X 

(con td) 
Extended 
Interim 3 Examination 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Final 
Nondestructive 

Examination 

X 

X 

X 

X 

X 

X 

X 

X 

1. Refer to References, Appendix A, Items 2 and 17 through 23. 
2 . Limited Interim Examination Operations are performed on those 

selected fuels materials and components irradiated in the FTR 
whose decay heat output, inspection requirements and design 
permit inspection and return to the reactor to be completed 
during a scheduled reactor outage . 

3 . Extended Interim Examination Operations are performed on those 
fuels, materials and components irradiated in the FTR whose 
decay heat output, inspection requirements and design require 
the additional processing time of one or more reactor operating 
cycles before return to the FTR . Replacement specimens can 
include the original specimens, nonirradiated specimens or 
specimens previously irradiated at the . FTR or other sites . 

1 - 5 
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H. Equipment or methods shall be provided to control the 

deposition of sodium vapor on in-cell surfaces and equip­

ment to within acceptable limits . 1 

I . Equipment shall be provided to remove sodium1 ' 2 ' 3 from 

irradiated fuel and materials test subassemblies and 

core components prior to examination and shall be adequate 

to permit reinsertion into the FTR when required (Refer to 

1 . 2 . 1.1B). 

1.2.1 . 3 Radiological Control Requirements 

A. 4 5 6 Confinement systems ' ' shall be designed to control the 

environmental release of radionuclides to quantities 

within the requirements of AEC Manual, Chapter 0524, 

and RL Supplement RL-0524-01 . 

B. Respiratory protection such as masks for use with breath­

ing air 7 ' 8 from manifolds or portable fresh air cannisters 

shall be available in operating galleries and radiation 

zone support areas. 

C. Air sampling heads 7 ' 8 shall be available in operating 

galleries and radiation zone support areas. 

D. Air balance 5 shall insure air flow from low radioactive 

zones to zones of higher radioactivity. Highest pressure 

in the facility shall be negative with respect to the 
outside atmosphere. 

1 . Refer to Support Information Requirements, Appendix B, 
Item 4. 

2 . Refer to Support Information Requirements, Appendix B, 
Items 1 and 13. 

3 . Refer to Interfaces, Appendix C, Item 15. 
4. A confinement system depends upon ventilation control and 

treatment of exhaust gas to remove airborne radionucl i des 
other than noble gases before the gas is discharged through 
a stack . 

5 . Refer to Interfaces, Append ix C, Items 8 and 19 . 
6 . Refer to References, Appendix A, Items 13 and 14. 
7. Refer to Interfaces, Appendix C, Item 5 . 
8. Refer to References , Appendix A, Item 25 . 

1 - 6 
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F . 

G. 
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1 2 Emergency systems, alarms and procedures shall be 

provided to insure maintenance of the proper air flow 

patterns between zones, rooms, cells and hoods. 

Exhaust gas from a cell or hood shall be filtered by 

dual high efficiency (99.95% for 0.3 micron particles) 

fire retardent filters , 2 both readily and remotely 

changeable . 
1 Chemical cleanup systems or decay holdup tanks shall be 

available for volatile exhaust wastes such as iodine , 

cesium, antimony, ruthenium, tellurium . 

H. Provisions shall be made for sampling downstream from 
2 filters or cleanup systems. 

I . Means shall be provided for identification of fuels, 

materials and components during handling, storage, 
. . d k . f f 3 , 4 b'l' 5,6, 7 exam1nat1on an pac ag1ng or sa ety, accounta 1 1ty 

and data preservation purposes . 

J. Equ ipment shall be provided for monitoring in-cell radia ­

tion levels. 3 ' 7 ' 8 

K. Radiation monitor ing equipment, including critical radia­

tion alarms, high gamma area alarms, continuous alpha and 

beta - gamma airborne monitors, and personnel monitoring 

instruments shall be provided throughout the facility con­

sistent with FFTF Design Safety and Radiation Contro l 

Criteria. 3 ' 7 ' 8 

1. Refer to Interfaces , Appendix c' Item 19. 
2 . Refer to Interfaces, Appendix c' Items 8 and 1 9 . 
3 . Refer to References, Appendix A, Item 14. 
4 . Refer to References, Appendix A, Item 9 . 
5. Refer to Support Information Requirements, Appendix B, Item 
6 . Refer to Interfaces, Appendix C, Item 20. 
7. Refer to Support Information Requirements, Appendix B, Item 
8. Refer to Interfaces, Appendix C, Item 23 . 

5 . 

8 . 

1-7 



BNWL -50 0 

Volume 71 

L. Emergency backup fuel cooling equ ipment 1 ' 2 will be pro­

v i ded independent of the norma l fuel temperature control 

systems as spec i fied in the FFTF Design Safety Criteria 

1. 2. 4E. 

1 . 2 . 2 Concept - Related Design Requirements 

1 . 2.2.1 Facility Arrangement Requirements 

A. The cell bank3 shall be sized and/or arranged4 to permit : 

1. Transfer of fuels, materials, and components 5 to and 

from interface systems . 6 

2 . Cleaning6 ' 7 and storage6 of f uels, mater i als , and 

components in a vertical posit ion. 8 

3 . Remote handl ing, 9 disassembly, reassembly and interim 

examination of fuels, materials , and components in a 

vertical posi tion. 8 

4. Remote installation and removal of in-cell equipment . 

5. Simul t aneous performance of independent handling and 

examination operations. 

6 . Adequate in-cell shielding . 10 

7. Preliminary decontamination of highly contaminated 
equipment . 

B. The faci l ity shall b e designed to permit future l inear 
expansion of the cell bank. 9 , 11 

1. Refer to Support Information Requirements , Appendix B, Item 
2 . Refer to References , Appendix A, Item 11 . 
3. Refer to Interfaces, Appendix C, Item 4. 
4 . Refer to Design Eva l uation , Appendix D, Item 2 . 
5 . Refer to Interfaces , Appendix C, Items 10 -12, 17, 18 and 21. 
6 . Refer to Interfaces , Appendix C, Item 15 . 
7. Refer to Support Information Requirements, Appendix B, 

Items 1 and 13 . 
8 . Refer to References, Appendix A, Item 23. 
9. Refer to References, Appendix A, Item 1 . 

10 . Refer to Support Information Requirements, Appendix B, Item 
11 . Refer to Int erfaces, Appendix C, Item 5 . 

3 . 

8 . 

1-8 
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C. A decontamination cell shall be provided by interface 

systems1 and equipped for cleaning 2 of contaminated equip ­

ment prior to contact decontamination and maintenance or 

storage. The cell shall be located adjacent to the equip­

ment transfer lock in the cell bank . 

D. Cell operating galleries 3 shall be sized to permit 

installation and removal of handling, control and record­

ing equipment, and movement of equ ipment and personnel . 

E. Adequate operational support areas 3 and equipment shall be 

provided adjacent to the cell bank for the following : 

1. 

1. Contact decontamination, maintenance and storage of 
. d . 1' 2 contam1nate equ1pment. 

2. Processing and storage of film. 

3. Data storage and reduction . 4 ' 5 

4 . Storage of consumable supplies, spare parts, and 

spare equipment . 

5. Mockup and functional testing of new equipment and 

procedures . 

6 . 

7 . 

8 • 

9 . 

10. 

11. 

3 Personnel change room . 

Clean laundry storage. 3 

Personnel decontamination . 3 

Health monitoring office3 and count ing equipment . 6 ' 7 

Laboratory offices. 3 

Contaminated laundry storage. 3 

12. Movement of equipment and materials . 

Refer to Interfaces, Appendix C, Item 16 . 
2 . Refer to Support Information Requirements, Appendix B, Item 11 . 
3 . Refer to Interfaces, Appendix C, Item 4 . 
4. Refer to Support Information Requirements, Appendix B, Item 5. 
5 . Refer to Interfaces, Appendix C, Item 20 . 
6. Refer to Interfaces, Appendix C, I t em 23. 
7 . Refer to Support Information Requirements, Append ix B, Item 8 . 

1-9 
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F. Provisions 1 shall be made for infrequent personnel entry 

into the cells under controlled conditions . Design shall 

facilitate ease of personnel entry and provide for 

retrieval of personnel in an emergency . Suits with life 

support services 2 such as breathing and cooling air, and 

communications shall be provided for paired personnel 

entry during a major outage after penetrating radiation 

levels have been reduced to permissible levels. 

1.2.2.2 Service Requirements 

A. Automatic temperature and pressure recording and control­

ling equipment shall be provided by interface systems 4 

to monitor and control the operation of the gas atmosphere 3 

handling equipment. 

B. Equipment shall be provided by interface systems 4 to record 

and monitor impurity levels in the inert gas cell 

atmosphere. 3 

C. Standby or redundant inert gas atmosphere cooling and cir­

culating equipment 3 ' 4 shall be automatically energized when 

required in the event a failure occurs in the units which 

are being operated. 

D. Adequate in-cell illumination5' 6 (including color correc­
tion) and lighting control shall be provided for visual 

inspection and photography of fuel, materials, and com­
ponents irradiated in the FTR; visual control of remote 

operations, television7 and personnel entry into the cell. 

1. Refer to 
2. Refer to 
3 . Refer to 

Item 2. 
4 . Refer to 
5. Refer to 
6 . Refer to 

Item · 10 . 
7 . Refer to 

Interfaces, Appendix C, Item 4. 
Interfaces, Appendix C, Items 2 and 6. 
Support Information Requirements, Appendix B, 

Interfaces, Appendix C, Items 19 and 22 . 
Interfaces, Appendix C, I tem 3. 
Support Information Requirements, Appendix B, 

Interfaces, Appendix C, Item 2. 
1-10 



BNWL-500 

Volume 71 

Lights shall be protected against mechanical damage 

and located so as to reduce glare. 

E. Lighting intensity1 in each cell operating gallery shall 

be controllable to minimize reflections on windows during 

inspection and photography operations. 

F. Provisions shall be made for remote replacement of in-cell 

lights. 1 

G. Communications equipment 2 such as telephones, intercom, 

public address shall be provided throughout the facility . 

Communications shall be provided between cell operating 

stations and for suited entry into cells . In-cell micro­

phones connected to speakers at operating stations shall 

be provided to assist remote control of cutting or machin -
. . 3 1ng operat1ons . 

H. Service panels shall be provided at each cell operating 

station and supplied with: 

1. 
2. 
3. 
4. 
s. 

1 . 110 V ac electrical outlets4 

2. Intercom out lets 2 

3. TV outlets 2 

4. 

s . 
6 . 

7 . 

Refer 
Refer 
Refer 
Refer 
Refer 

In-cell lighting intensity controls 1 

4 Electric manipulator key locked control outlets 

Bridge crane key locked control outlets 4 

High and low pressure inert gas outlets. 5 

to Interfaces, Appendix c' Item 3. 
to Interfaces , Appendix c, Item 2. 
to References, Appendix A, Item 16. 
to Interfaces, Appendix c' Item L 
to Interfaces, Appendix c, Items 6 and 19 . 

1- 11 
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I. Cell wall service1 penetrations shall be sealed to pre-
2 elude in-leakage of impurities into the inert atmosphere 

and special services 3 shall be routed through replaceable 

service plugs . 

J . Provisions shall be made to minimize air in-leakage and 

to confine contamination during replacement of service 

plugs . 

K. Service panels shall be provided in each operating gallery 

area and supplied with: 

1 . 110 V ac electrical outlets 4 

2. Intercom outlets 5 

3 . Telephone outlets 5 

4 . Gallery lighting intensity contro1 6 

5 . Data control outlets . 7 

L. Support areas shall be provided with the services 8 

required for the area. This includes heating and ventila ­

tion, lighting , electrical power, fire detection , sani ­
tary and process sewer, water, steam , high pressure air , 

laboratory vacuum and communication . 

1. Refer to Interfaces, Appendix C, Items 1' 2' 3' 4 , 6 , 7' 19 
and 22 . 

2. Refer to Support Information Requirements, Appendix B, 
Item 2 . 

3 . Refer to Support Information Requirements, Appendix B, 
Item 4. 

4 . Refer to Interfaces, Appendix c ' Item 1. 
5. Refer to Interfaces , Appendix c, Item 2. 
6 . Refer to Interfaces, Appendix c' Item 3. 
7. Refer to Interfaces , Appendix c' Items 20 and 2 2 . 
8. Refer to I nterfaces, Appendix c ' Items 1-3, and 6-9. 
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1.2 . 2 . 3 Equipment Requirements 

A. Equipment1 ' 2 shall be provided for forced gas cooling of 

fuel specimens to about 600 °F cladding temperature 

(higher cladding temperatures could be tolerated in 

specific tests) during handling , examination and storage . 

Total heat removal capability (heat removal capability 

depends upon fuel subassembly design, permissible clad­

ding temperature, allowable drag or vibration forces and 

decay heat output per fuel pin) for a fuel subassembly 
will be : 

1 . Up to 20 kW for forced gas cooling with axial flow . 

2. Up to 10 kW for forced gas cooling with transverse 

(suction) flow. 

B. Equipment for forced gas cooling shall be instrumented 

to monitor : 

1. Flowrate 

2 . Pressure drop 

3. Inlet gas temperature 
4. Outlet gas temperature. 

C. Instrumentation3 shall be provided to monitor cladding 

temperature of fuel test pins that are instrumented with 

surface thermocouples . 
D. Fuel cladding temperatures shal l be controlled by varying 

the cooling gas flowrate within limits determined by : 
1. Calculated flowrate and outlet temperature for 

specified c l adding temperature. 

2 . Signal from a surface thermocouple on an instrumented 

test pin. 

1. Refer to Support Information Requirements, Appendix B, 
I tems 1 and 3 . 

2 . Refer to References, Appendix A, Item 11. 
3. Refer to Interfaces, Appendix C, Item 22. 
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E. Remote controlled crane(s) 1 shall be provided and sized 

for handling and transfer of in-cell equipment and core 

component assemblies. 2 

F . Remote controlled electro-mechanical manipulator(s) 1 

shall be provided and sized for manipulating tools, 

fixtures and parts of assemblies. 

G. In-cell handling equipment shall be capable of servicing 
the cell bank and transferring fuel , materials and com­

ponents irradiated in the FTR to and from interface 

systems. 3 Cell servicing includes removal and installa­

tion of equipment , parts or modules and transfer of 

irradiated fuels, materials and components within the 

cell bank. 

H. Sealed transfer devices, ports or locks, designed to 

minimize in leakage of impurities into the inert 
atmosphere shall be installed in the cell wa11 4 for: 

1 . Transfer of consumable supplies and small parts 

2 . Removal and introduction of equipment 

3 . Removal of solid waste 5 

4 . Transfer of packaged specimens to shipping casks. 

I. Visual access to all areas of the cell bank shall be pro­

vided through a combination of sealed windows, 6 binoculars, 

periscopes and television7 systems. 

1. Refer to References, Appendix A, Item 1. 
2. Refer to Interfaces, Appendix C, Items 10-12, 17, 18 and 21. 
3. Refer to Interfaces, Appendix C, Item 15 . 
4 . Refer to Interfaces , Appendix C, Item 4. 
5. Refer to Support Information Requirements , Appendix B' 

Item 9 . 
6. Refer to Support Information Requirements, Appendix B, 

Item 7. 
7. Refer to Interfaces, Appendix C, Item 2 . 
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J. Viewing windows shall be designed and provisions made so 

that heat, radiation or mechanical damage will not affect 

the shielding, sealing, or confinement qualities of the 

windows. Remotely replaceable alpha seal plates shall be 

provided to permit replacement of windows without loss of 

confinement. 

K. Initial viewing window light transmission shall be about 

25%. 1 Stabilized glass, replaceable glass sections, or 

shielded shutters shall be used for protection of the 

viewing windows from radiation darkening such that window 

light transmission remains above 10% after twenty years . 

1.2.3 Firm Design Choices 

A. Inert atmosphere cells shall be lined with stainless 

steel 2 ' 3 ' 4 ' 5 to assist control of atmosphere purity and 

decontamination of the cell . 

B. 6 7 A filtered, cooled and purified inert gas atmosphere ' 

shall be provided by interfacing systems8 in cell areas 

where irradiated fuels and materials are handled and 

examined . The purification system shall maintain the 

oxygen and moisture levels at about 25 ppm each, while 

feed and bleed shall control nitrogen concentrations. 

The capability for changing the c ells atmosphere to air 

during a major outage shall be provided. 

1. Refer to Support Information Requirements, Appendix B, 
I tern 7 . 

2. Refer to Interfaces , Appendix C, Item 4 . 
3. Refer to Support Information Requirements, Appendix B, 

Item 6 . 
4 . Refer to Conceptual Design Evaluation, Appendix D, Item 3 . 
5. Refer to References, Appendix A, Item 24. 
6. Refer to Support Information Requirements, Appendix B, 

Item 2 . 
7. Refer to Conceptual Design Evaluation, Appendix D, Item 4. 
8 . Refer to Interfaces, Appendix C, Item 19 . 
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C. Two sealed master-slave manipulators1 shall be provided 

(where required) at each cell operating station for 

increased handling dexterity . 

1 . 2.4 Design Safety Criteria 

The following Des i gn Safety Criteria A through Q are identical 

with the italicized portions of Section 27, Design Safety 

Criteria for the Inert Gas Cell Examination Facility. 2 

A. Radiological shielding 3 ' 4 ' 5 for the inert gas exam­

ination cells will be designed to limit radiation 

(DSC 1.1) 2 

dose rates, from core components being handled or . stored 

inside the cells, to values below the following for 

normal operat i ons: 

0.2 mrem/hr in locations that are routinely occupied6 

2 . 0 mrem/hr in locations that are not rout i nely occupied6 

Positive physical barriers will be provided to control 

personnel access in areas where the dose rates exceed 

10 rem/hr, or the concentration of radionuclides in air 

is greater than 1 , 000 times the control concentration . 

B. The Inert Gas Cell Examination Facility will be (DSC 1.2) 2 

1. 
2 . 
3. 
4. 
5 . 
6 . 
7 . 

provided with the capability to operate with an inert 

gas atmosphere . 7 The composition of the atmosphere will 
be controlled to levels required to prevent sodium combus-

tion and corrosion damage to fuel subassemblies. Concentra­
tions of deleterious gas contaminants in excess of 

predetermined safe levels will read out and alarm in the 
control room. 

Refer to References, Appendix A, Items 1 and 1 2 . 
Refer to References , Appendix A, Item 14, Section 2 7 < 

Refer to Interfaces, Appendix c' Item 4 . 
Refer to References, Appendix A, Item 10. 
Refer to Support Information Requirements, Appendix B, Item 8. 
Refer to References , Appendix A, Item 25. 
Refer to Interfaces, Appendix C, Items 19 and 22. 
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C. Confinement systems 1 ' 2 will be provided for control (DSC 1 . 3) 3 

and treatment of exhaust gases during transfer, exam-

ination, and processing of fuel and during decontam-

ination and maintenance of contaminated equ i pment. 

D. The design of the facili t y will include provisions (DSC 1 . 4) 3 

for maintaini ng Cell Bank pressure at least 1/4 in . 
1 4 W.G. pressure ' less than the surrounding operating 

galleries . 

E. Redundant and/or backup features will be provided (DSC 1.5) 3 

in the des i gn such that cooling of the fuel sub-

F. 

assemblies and experiments can be assured based on 

removal of the highest expected decay heat output . 

Instrumentation will be provided to monitor and 

control fuel subassembly and experiment cooling 

systems at all times. 

(DSC 1.6) 3 

G. The fuel subassemb l y and experiment handling equip - (DSC 1.7) 3 

ment will be designed with redundancy or backup 

features as appropriate, so that no single component 

failure will result in -fuel damage which exceeds levels 

allowable under Criteria for Accident Severity Leve l s . 5 

H. Redundant and/or backup features will be employed (DSC 1.8) 3 

in the design of the cell atmosphere cooling system6 

such that cooling of the cell can be accomplished if 

normal cooling is lost. 

I. Fuel storage 7 ' 8 facilities will be designed to pre- (DSC 1.9) 3 

vent criticality. Safe geometry is the preferred means 

of designing for criticali t y safety and wi l l be uti l ized 

wherever possible . 

1. Refer to Interfaces , Appendix C, Items 8 and 19 . 
2 . Refer to References, Appendix A, Item 13 . 
3 . Refer to References, Appendix A, Item 14 , Section 27 . 
4 . Refer to References, Appendi x A, Items 8 and 25 . 
5. Refer to References, Appendix A, Item 14 , Section 1. 
6 . Refer to Interfaces, Appendix c, Item 19 . 
7 . Refer to References , Appendix A, Item 9. 
8 . Refer to I nterfaces , Appendix c ' Item . l5. 1-17 
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(DSC 1.10) 1 

K. In-cell materials , 2 ' 3 components and equipment will(DSC 1 . 11) 1 

be selected and designed for s t able and reliable 

operation under environmental conditions such as high 

radiant heat loads , sodium vapor deposition , inert 

gas atmosphere , and high radiation levels. 

L. Emergency power 4 will be provided for support (DSC 1 . 12) 1 

systems and/or equipment to operate the Inert Gas 

Cell Examination Faci l ity as follows: 

Fuel subassembly 5 and cell atmosphere cooling systems 6 

Inert Gas Circulat i on System6 

Ventilation Exhaust System7 

Criticality monitors, continuous air monitors, and 

area radiation monitors 8 

Equipment necessary to move a subassembly to a safe 

location 

S 1 d 1 . h . 9 e ecte 1g t1ng. 

M. The Cell Bank wil l be provided with a pressure (DSC 1.13) 1 

N. 

1. 
2. 
3 . 
4 . 
5 . 
6. 
7. 
8 . 
9 . 

10 . 

relief device6 vented to the stack7 via the filtration 

system. 

Instrumentation10 will be provided t o monitor 

exhaust filters for pressure drop . 

Refer to References , Appendix A, Item 14 , Section 

(DSC 1.14 ) 1 

27 . 
Refer to Support Information Requirements, Appendix B, Item 6. 
Refer to Conceptual Design Evaluation, Appendix D, Item 5 . 
Refer to Interfaces, Appendix C, Item 1. 
Refer to Support Information Requirements, Appendix B, Item 3. 
Refer to Interfaces, Appendix C, Item 19. 
Refer to Interfaces, Appendix C, Item 8. 
Refer to Interfaces, Appendix C, Item 23 . 
Refer to Int erfaces, Appendix C, Item 3 . 
Refer to Interfaces, Appendix C, Item 22. 
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0 . Neutron sensitive criticality detectors as described(DSC 1 . 15) 1 

in BNWL-MA-29 2 will be provided for the Inert Gas Cell 

Examination Facility with alarms as designated by 

HWS - 8210 - S. 3 ' 4 

P. Continuous air monitoring and sampling equipment (DSC 1.16) 1 

sensitive to alpha and beta-gamma activ i ty, will be 

provided for the Inert Gas Cell Examination Facility . 4 ' 5 

Q. Radiat ion area monitors sensitive to gamma radiation(DSC 1 . 17) 1 

will be provided for the Inert Gas Cell Examination 

F "1" 4 , 5 ac1 1ty . 

1. Refer to References , Appendix A, Item 14 , Section 2 7 . 
2 . Refer t o References , Appendix A, Item 33. 
3. Refer to References , Appendix A, Item 34. 
4 . Refer to Interfaces, Appe ndix C, Item 23 . 
5 . Refer to Support Information Requirements , Appendix B, 

Item 8 . 
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SECTION 2.0 PHYSICAL DESCRIPTION OF THE FACILITY 

The Inert Gas Cell Examination Facility Conceptual Design is 

based on the Functions (Section 1.1) and on the Design Require­

ments (Section 1 . 2) as applicable to the reference vertical 

core FFTF Reactor Concept . 1 This facility concept provides the 

operations staff and experimenters with a means for retrieving 

(under controlled environmental conditions) post-irradiation 

data on fuels, materials, and components irradiated in the FTR. 

The facility also provides the means for servicing fuel, mate ­

rial and component assemblies such as replacing test specimens 

and repairing or replacing defective instrumentation. 

The facility arrangement, size and equipment described in this 
1 2 concept is dependent on other FFTF system concepts, ' core 

f . . 3 d F . 1 T . R . 4 , 5 components con 1gurat1on an unct1ona est1ng equ1rements . 

Therefore, this concept is subject to review and revision as 

other interface FFTF systems concepts are finalized. 

2.1 SUMMARY DESCRIPTION 

Fuels, materials and components to be examined or serviced in 

the facility will be representative of those for use in liquid 

metal fast breeder reactors. These include vented and aqueous 

reactive fuels which may be tested to failure. Since a con­
trolled environment is required for processing such materials, 

a facility containing a purified argon atmosphere, shielded 

confinement system (cell bank) and necessary operational 

1. Refer to References, Appendix A, Items 3 and 31. 
2. Refer to Interfaces, Appendix c, Items 4' 15 and 16. 
3 . Refer to Interfaces, Appendix c, Items 10, 11 , 12' 17' 

18 and 21. 
4. Refer to Support Information Requirements, Appendix B, 

Item 1. 
5. Refer to References, Appendix A, Item 23. 
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support areas is provided. The cell bank is equipped for com­

pletely remote operations and safe handling of highly radio­

active materials. The facility is designed to ensure that 

reliable data is obtained from the post-irradiation examination 

of f uels, materials, and components irradiated in the FTR. 

2 . 1.1 Arrangement 

The Inert Gas Cell Examination Facility arrangement is based 

on the efficient in-line flow of fuel, materials, and components 

from the FTR to the examination cells . Location of the examina­

tion facility adjacent to, and in line with the Fuel Handling 

Cell as part of a common cell bank provides fo r ~aximum utiliza­

tion of the Fuel Handling Cell as a common zone for the cleaning, 

storage and transfer of fuels , materials and components. The 

cell bank arrangement also takes into consideration the examina­

tion processing load of fuels, materials and components irradi­

ated in the FTR and an efficient flow sequence from the reactor, 

into the examination cells and back to the reactor . 

Space and handling and examination equipment or means are pro ­

vided in the cell bank to meet all functions and examination 

processing requirements as follows: 

A. Limited nondestructive interim examination of open test 
position and closed loop test assemblies irradiated in 
the FTR that can be removed from, and examined and returned 

to the reactor during a single reactor outage . 
B. Extended nondestructive interim examination of open test 

position and closed loop test assemblies , driver fuel 
assemblies and other core components irradiated in the 

FTR that require one or more operating cycles for removal 

from, examination and return to the reactor. This equip­

ment includes the capability fo r repair and replacement of 

defective instrumentation and for replacement of individual 

fuel pins or specimens. 
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C. Disassembly of assemblies , capsules and components irradi­

ated in the FTR whose irradiation has been completed. 

D. Final examination of driver fuel and test assemblies , 

capsules, fuel pins, specimens (fuel and materials) and 

components irradiat ed in t he FTR whose irradiation has been 

completed. 

E. Packaging of fuel pins, capsules , specimens (fuel or mate­

rials) and components irradiated in the FTR whose irradi­

ation is complete , have been examined and are ready for 

shipment. 

F . Critically-safe , cooled and shielded storage of capsules , 

fuel pins, specimens and components irradiated in the FTR 

and being examined. 

G. Identification of assemblies , fuel pins, specimens and 

components ir r adiated in the FTR during handl i ng, storage, 

examination and packaging . 

H. Service the cell bank . 

I. Transfer fuels , materials, and components irradiated i n 

the FTR to and from the Fuel Handling Cell, and to and 

from stations within the cell bank . 

J. Portable subassembly cooling and vapor contro l during 

transferring and processing of fuel assemb l ies . 

The Examination Facility portion of t he cell bank i s arranged 

as a sealed shie l ded confinement system consisting of three (3) 

in-line cells surrounded by operating gall eries and support 
areas. All three cells operate with a filtered, cooled and 

purified argon atmosphere , under slightly negative pressure , 

to prevent loss of experimental data or reaction with fuels 

and materials being examined . These three cells or cell areas 

are the Interim Examinat i on and Disassembly Cell, the Equipment 

2-3 



BNWL-500 

Volume 71 

Storage and Transfer Cell and the Detailed Examination Cell. 

The Interim Examination and Disassembly Cell is sized for han­

dling and processing core component assemblies 40 to 45 feet 

long in a vertical orientation. 

Space is allocated in the adjacent Fuel Handling Cell for 

special sodium removal equipment provided by the Inert Gas Cell 

Examination Facility . This equipment will be used to clean 

sodium from vented or failed test assemblies or from those assem­

blies that cannot be cleaned by the normal sodium removal equip­

ment provided in the Fuel Handling Cell . 

2.1.2 Interim Examination and Disassembly Area 

The Interim Examination and Disassembly Cell, located adjacent 

to the Fuel Handling Cell, is sized and equipped to accommodate 

fuel , material and component assemblies designated for interim 

or .final examination which must be transferred, handled, cooled 

(cooling of fuel subassemblies is required during processing), 

disassembled, examined and reassembled in a vertical position . 

The following equipment is provided for this area: 

A. Assembly transfer and handling equipment 
B. Disassembly and reassembly machine 

C. Subassembly cooling equipment 
D. Subassembly measuring equipment (overall length and inte r -

pin spacing dimensions) 

E. Assembly weighing equipment 

F. Instrumentation testing equipment 
G. Camera systems 

H. Viewing windows 

I. Cell service plugs 

J . Visual aids (binoculars, "Questar" telescope and television) 
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K. Periscopes 

L. Neutron radiography equipment 

M. Duct and hanger rod storage racks 

N. Gamma scanning equipment 

0. Master slave manipulators 

P. Electro-mechanical manipulators (post mounted) 

Q. Small equipment through wall transfer device 

R. Work platforms 

S. Protective cell entry equipment 

2.1.3 Equ ipment Storage and Transfer Area 

BNWL-500 

Volume 71 

The Equipment Storage and Transfer Cell, next in line, provides 

a shielded storage and remote maintenance area for all remotely 

operated in-cell equipment. It also acts as a transfer area 

for equipment to be remotely installed in the cell bank and for 

equipment being transferred from the cell bank for decontamina­

tion, contact maintenance, repair or storage. The following 

equipment is provided for this area : 

A. Bridge cranes (service entire cell bank) 

B. Master slave manipulators 

C. Portable shielded hoist 

D. Electro-mechanical manipulators , bridge mounted (service 

entire cell bank) 
E. Large equipment transfer device 
F. Vi ewin-g windows 

G. Decontamination equipment 

H. Cell service plugs 

I. Visual aids (binoculars, "Questar" telescope, and television) 

J. Waste transfer device 

K. Work platforms 

L. Protective cell entry equipment 
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The Detailed Examination Cell , last in line, is sized to accom­

modate capsules to be disassembled and reassembled, and fuel 

pins, fuel and material specimens , and component parts to be 

examined, stored and packaged for shipment . The following 

equipment is provided for this area: 
A. Milling machine and accessories 

B. Camera systems 

C. Viewing windows 

D. Cell service plugs 

E. Visual aids (binoculars, "Questar" telescope, and television) 

F. Periscope 

G. Borescope 

H. Pin and specimen measuring equipment 

I . Weighing equipment 

J. Pin leak testing equipment 

K. Bond test equipment 

L. Fuel pin defecting 

M. Fission gas collection equipment 
N. Fuel, material and component packaging equipment 

0 . Waste preparation equipment 

P. Fuel pin balance determination equipment 
Q. Sodium drain and fill equipment 
R. Fuel pin and specimen storage (critica l ly - safe, shielded 

and cooled) 

S. Fuel pin and specimen transfer and storage racks 
T. Material and component storage 

U. Master slave manipulators 

V. Small equipment through-wall transfer device 

W. Work platforms 
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The operating galleries surround the cell bank to provi de vis­

ual and handling control of in - cell operations . Space is pro­

vided to accommodate installation and removal of manipu l ator 

master ends, for the movement of operational and FFTF experi­

menter personnel, and for the installation and movement of 

equipment and consoles . 

Adequate operational support areas and equipment are provided 

for efficient operation of the facility . Space and equipment 

1s provided for the following : 

A. Decontamination cell 

B. Equipment transfer tunnel 

C. Contact decontamination , maintenance repair and s torage of 

contaminated equipment 

D. Radiographic processing 

E. Processing and storage of film 

F. Data storage and reduction 

G. Storage of consumable supplies, spare parts, and 

spare equipment 

H. Mockup and functional testing of new equipment and 

procedures 

I . Personnel change room 

J. Clean laundry storage 

K. Personnel decontamination 

L. Health monitor i ng office and counting equipment 

M. Offices 

N. Contaminated laundry storage 

0. Janitorial c l osets (contaminated and noncontaminated) 

• 
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The Inert Gas Cell Examination Facility (see facility arrange­

ment drawings) 1 arrangement with adjacent facilities and systems 

within the FFTF is based on the efficient in-line flow of FFTF 

fuel and test assemblies from the FTR to the examination cells. 

The facility cells are designed to permit completely remote 

operation2 under controlled environmental processing conditions 

and to meet the examination processing load3 ' 4 ' 5 of fue ls mate­

rials and components irradiated in the FTR. 

2.2 . 1 Process Cells 

Location of the examination facility as part of a common cell 

bank , 6 adjacent to and in-line with the Fuel Handling Cell 7 

permits utilization of the Fue l Handling Cell as a common zone 

for efficient transfer of irradiated FTR fuels, materials, and 

components between the Inert Gas Cell Examination Faci lity and 

the Storage and Loadout Basin7 and the Reactor Refueling Sys-
8 tern . The examination facility is arranged as a sealed, shielded 

confinement system consisting of three in-line cells 9 surrounde d 

by operating galleries and support areas. 6 The arrangement takes 
. "d . d f "bl f 1 " . 2 ,10 lnto consl eratlon nee or possl e uture lnear expanslon 

of the cell bank because of changes in processing loads and 

examination requirements . It is arranged to provide flexibility 

for changing equipment to more advanced remote handling, exami ­

nation or processing systems, in the future . 

1. Refer to Drawings, Appendix G. 
2. Refer to References, Appendix A, Item 1. 
3. Refer to References, App endix A, I tem 23 . 
4. Refer to Support Information Requirements , Appendix B, 

Item 1. 
5 . Refer to Examination Process Load Requirements, Appendix F. 
6. Refer to Interfaces, Appendix C, Item 4. 
7 . Refer to Interfaces, Appendix C, Item 15 . 
8. Refer to Interfaces, Appendix C, Item 13 . 
9. Refer to Conceptual Design Evaluation, Appendix D, Item 2. 

10. Refer to Interfaces, Appendix C, Item 5 . 
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Space is provided in each cell for installation of all equip­

ment1 needed to fu l f ill the cell func t ions and requirements 

and thereby insure maximum operating efficiency. Although 

in-cell equipment reliability wil l be stressed, space is al l owed 

for remote removal and installation of equipment for maintenance 

or replacement 2 without affecting operations within the ce11 . 3 

Arrangement and the location of operating stations is such as 

to permit flow of material into, out of and between operating 

stat ions without interfering with examination work. 

2.2 . 1 . 1 Interim Examination and Disassembly Cel l 

The Interim Examination and Disassembly Cell , adjacent to and 

interfacing with the Fuel Handling Ce ll, 4 is sized to accom­

modate fuel , material or component assemb l ies 5 designated for 

interim or detailed examination . The cell is sized to permit 

complete core component assemblies 5 to be handled , cooled (fuel 

only), disassemb l ed , examined and reassembled in a vertical 
. . 6 d 

pos~t~on to preserve ata. 

Inside cell dimensions are approximately 20 feet in depth (wa l l 

to wall), x 20 feet wide x 65 feet high . Twelve operating sta ­

tions are provided, two on each of the cell operating walls at 

three different operating levels (0 feet , 15 feet and 30 f ee t ) . 

A sealed door 7 is provided to isolate the Inert Gas Cell Exam ­
ination Facility portion of the common cell bank from the Fuel 

Handling Cell when required to maintain environmental condi t ions 
and during a major outage in the examination facility or the 

1. Refer to Equipment List , Appendix E. 
2 . Refer to References, Appendix A, Item 6 . 
3 . Refer to Ref erences, Appendix A, Item 1. 
4 . Refer to Interf aces, Appendix C, Item 15. 
5. Refer to Interfaces, Appendix C, Items 10 , 11, 12 , 17 , 

18 and 21. 
6 . Refer to References, Appendix A, Items 22 and 23. 
7. Refer to Interfaces, Appendix c , I tem 4. 
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Fuel Handling Cel l. The need for this door will be evaluated 

during preliminary design. A sealed, shielded access plug and 

door1 is provided at the cells lowest level to allow suited 

personnel entry during a major outage. A sealed shielded 

access plug1 is provided in the cell ceiling to allow remote 

removal and installation of long (greater than 6 feet) equip­

ment modules . 

2.2.1.2 Equipment Storage and Transfer Cell 

The Equipment Storage and Transfer Cell (the next cell in the 

line) provides a shielded storage and preliminary decontamina­

tion area fo r remotely operated in-cell equipment. It also 

acts as a transfer area for equipment to be remotely installed 

in the cell bank and for equipment being transferred from the 

cell bank for decontamination, 2 contact maintenance, 2 repair 

or storage. Solid waste 3 or packaged fue l pins and specimens 

may be transferred through the cell ceiling to casks for ship­

ment off site or disposal. 

Inside cell dimensions are approximately 20 feet in depth 

(wall to wall ) x 16 feet wide x 20 feet high. 

Two operating stations serve the cell, one on each operating 

wall at the 30 feet operating level. A third viewing window 
is located near the ceiling of the cell to provide visual 
control for crane and electro-mechanical manipulator mainten­

ance, remote removal and installation. 

1 . Refer to Interfaces, Appendix C, Item 4 . 
2. Refer to Interfaces , Appendix C, Item 16. 
3 . Refer to Interfaces, Appendix C, Item 7 . 
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Two shielding doors are supplied to provide shielding for equip­

ment stored within the cell . The need for the shielding doors 

and space required for lowering of crane or electromechanical 

manipulator bridges wil l be evaluated during preliminary design. 

A sealed , shielded access plug1 and door is provided in the side 

of the cel l to permit paired suited personne l entry during a 

major outage. An equipment access port approximately 6 feet in 

diameter is located in the cel l floor . It is covered with a 

sealed and shielded hatch . 1 

2 . 2.1.3 Detai l ed Examination Cell 

The Detailed Examination Cell is sized to accommodate equipment 
for processing capsules , fuel pins , fuel and material specimens 

and components . Inside cell dimensions are approximately 20 feet 

in depth (wall to wall) x 42 feet long x 20 feet high . Twelve 

operating s t ations are provided, five on each l ong wal l and two 

on the end wall of the cell at the 30 feet operating level . 

The final cell height and elevation of the cel l floor will be 

determined during pre l iminary design after equipment concepts, 

and associated handling and viewing requirements have been 

defined. 

2.2 . 2 Cell Structure 

Radiological protection of operating personnel from exposure 

by penetrating radiat ion is achieved by provid i ng adequate 

radiation shielding for routinely occupied areas and by limit­

ing the time that personnel remai n in nonroutinely occupied 
areas . 2 ' 3 Sea l ed cells are provided to contain the argon 

atmosphere , reduce in-leakage of impurities, and provide posi­

tive contamination control 

1 . Refer t o Interfaces , Appendi x C, Item 4 . 
2 . Refer to References , Appendix A, Item 1 . 
3. Refer to References , Appendix A, Item 14. 
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Shielding1 ' 2 is provided within the faci lity to limit person­
nel radiation exposures to levels consistent with FFTF Des ign 

Safety Criteria. 3 The cell walls at operating stations are 

about 5 feet thick1 ' 3 ' 4 and constructed from high density 

(225 #/ft 3) concrete. Final selection of wal l thickness and 

type of concrete will be done during preliminary design . 

Shielding at the floor , upper wall and ceiling locations is 

decreased where personnel occupancy is less f requent . Hi gh 

densi t y shielding (steel or lead) is provided for offset ser­

vice access penetrations . Neutron absorbing materials are 
also provided where high density shielding materials are used. 3 

The walls of the Equipment Transfer Tunnel located directly 

below the Equipment Storage and Transfer cell are constructed 

of regular concrete. Final selection of wall thickness 3 and 

type of concrete will be done during preliminary design. The 

f loor of this tunnel directly beneath the transfer port to 

the cell above will be composed of high density material . 

The walls of the In-Cell Service Room located directly below 

the Detai led Examination Cell are constructed of regular 

concrete. Final selection of wall thickness 3 and type of 
concrete will be done dur ing pre liminary design . 

1. Refer to Interfaces , App endix C, Item 4 . 
2. Refer to References, Appendix A, Item 10 . 
3. Refer to References, Appendix A, Item 14. 
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The internal surfaces 1 • 2 of the cells are covered with a gas 

tight stainless steel liner (not less than 1/8 in. thick walls 

and 1/4 in. thick floor pan) to facilitate control of atmo­

sphere purity, decontamination of the cell and for confinement 

of airborne contaminants. 3 Final liner thickness will be 

determined during preliminary design. 

All liner seams are .welded and ground to eliminate potential 

traps for contamination. Penetrations for through wall trans­

fer systems, access ports, viewing windows, manipulator 

through tubes and special service plugs are provided. The 

penetrations are carbon steel frames or sleeves with stainless 

steel faces . The stainless steel faces are seal welded to the 

stainless steel liner . Sealed cell penetrations are also pro ­

vided for general cell services. 4 

The floor of the Equipment Transfer Tunnel is covered with a 

stainless steel floor pan with coved corners . The interior 

tunnel walls and ceiling concrete surfaces are covered with a 

thermoplastic resin based coating . All external concrete sur­

faces are covered with a thermoplastic resin based coating to 

facilitate decontamination. 

1 . Refer to Interfaces, Appendix C, Item 4. 
2. Refer to Conceptual Design Evaluation, Appendix D, Item 3. 
3 . Refer to References, Appendix A, Items 1 and 24 . 
4. Refer to Interfaces, Appendix C, Items 1, 2, 3, 4 , 6, 7 , 

19 and 21. 
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The Equipment Transfer Tunnel located directly below the Equip­

ment Storage and Transfer Cell is sized and equipped for trans­

fer of equipment and supplies to and from the cell above, which 

are too large for transfer into or out of the cellbank with the 

through wall transfer devices. 

The area1 directly be low the access port to the Equipment Stor­

age and Transfer Cell lS approximately 8 feet wide x 10 feet 

long x 12 feet high. A tunnel area approximately 13 feet long 

x 8 feet wide x 8 feet high leads to the airlock. The airlock 1 

is approximately 8 feet square x 16 feet high and contains 

three doors; one to the tunnel, one to the radiation zoned 

maintenance and storage area, and one to the Decontamination 

Cell. 

2 . 2 . 3.2 Decontamination Cell 

A Decontamination Cell}' 3 provided by others, is sized and 

equipped for cleaning of highly contaminated equipment pr io r 

to contact decontamination and maintenance or storage . Its 

location adjacent to the equipment transfer lock below the 
Equipment Storage and Transfer Cell assists in controlling 

airborne contamination and reducing personnel exposure as the 

equipment is removed from the examination cells. 

1. Refer to Interfaces, Appendix C, Item 4. 
2 . Refer to Interfaces , Appendix C~ Item 16. 
3. Refer to References, Appendix A, Item 6 . 
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The In-Cell Service Room is sized1 to accommodate special 

in-cell service equipment such as for welding or special vacuum 

for fission gas collection and is located directly below the 

Detailed Examination Cell. Special service access penetrations 

to the Detailed Examination Cell are provided through the ceil­

ing of this room . Access penetrations to the Interim Examina­

tion and Disassembly Cell are provided in a recessed area in 

the wal l between the Equipment Transfer Tunnel and the Equipment 

Storage and Transfer Cell. Inside dimensions of the room are 

approximately 24 feet wide x 46 fee t long x 10 feet high . Per ­

sonnel access to this area is from the rad i ation zoned mainten­
ance and operations area . 

2.2.3 . 4 Cell Personnel Entry Airlocks 

An airlock located in the 30 foot operating gallery is s i zed1 

and equipped2 to al low suited personnel entry into the Equip­

ment Storage and Transfer Ce l l during a major outage . The t op 

surface of the airlock also acts as an access platform for us e 

of the viewing window near the ceiling of the Equipment Stor age 
and Trans f er Cel l . An air l ock located at the -1 5 foot lev e l 

is sized1 and equipped2 to allow suited personnel entry into 
the Interim Exami nat i on and Disassembly Cell . 

2.2 . 3.5 Operating Galleries 

The Oper ating Galleries 1 surround the cell bank to provide full 
visual and handling control of in - cell operations . A space 

about 20 f eet deep i s provided to allow for installation and 

1. Refer t o Int erfaces , Appendix C, Item 4 . 
2. Refer to Interfaces , Appendix C, Items 2 and 6. 
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removal of manipulator master ends, for the movement of opera­

tional and FFTF experimenter personnel , and for the installa­

tion and movement of equipment and consoles. There are three 

levels of operating galleries. These galleries are controlled 

non-contaminated areas. 

The upper level operating ga l lery (30 feet) surrounds the 

examination cell area on three sides. There are operating 

areas along two walls of the Interim Examination and Disassembly 

Cell and the Equipmen t Storage and Transfer Cell. There are 

operat ing areas along three walls of the Detailed Examination 

Cell . Suited personnel entry through an airlock into the cell 

bank (Equipment Storage and Transfer Cell) may be made from 

this level. 

The second level (15 feet) operating galleries are located on 

two sides of the Interim Examination and Disassembly Cell with 

operating areas along each cell wall . 

The lower level (0 fee t) operating gallery surrounds three sides 

of the cells . Operating areas are located along two walls of 

the Interim Examination and Disassembly Cel l . The third wal l 

of the Interim Examination and Disassembly Cel l has a neutron 

radiography cell and gamma scanning collimator port and oper a t­

ing areas. Access to the -15 foot level with i ts airlock for 

suited personnel entry to the Interim Examination and Disas sem ­

bly Cell is provided from this level. 

2 . 2.3.6 Operational Support Areas 

Operational Support Areas and equipment are provided for effi­

cient operation of t he facility . 1 Two types of areas are pro­

vided; controlled, non-contaminated areas and radiation areas 

1. Refer to References, Appendix A, Item 1. 
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or zones. The two types of areas are separated by airlocks and 

air flow is from controlled non-contaminat ed areas to areas of 

higher activity. 

A. Controlled non-contaminated areas 1 adjacent to the 30 f oot 

operating gallery level contain the following: 

1. 
2 . 

3 . 
4 . 

5. 
6. 

1 . Office space near the examination cells for operations 

supervisors or engineers directing the examination work . 

2. Consumable supply storage for operations . 

3 . Space for storage and processing of f ilm under con­

trolled temperature conditions . Photographs taken dur­
ing examination must be processed before continuing 

the examination sequence to ensure that the quality of 

the negative meets experimenters' needs. 

4 . Space and equipment fo r storage of examination records, 

negatives , and background information on experiment. 

5. Space and equipment for reduction of data 2 for input 

to the Control and Data Handli ng Sys t em . 3 

6 . Faci lities for personnel comfort and janitorial 
service . 

7. Space and equipment f or mockup 4 • 5 and testing of new 

equipment or techniques and training personnel to 
operate new equipment. This is a vital requirement 
for remote controlled equipment. 

8. Space and equipment for storage and ma intenance 5 •6 

of non-contaminated manipulator master ends, equipment 
consoles and examination equipment used in the opera­

tional ga lleries. 

Refer to Interfaces, Append ix C, Item 4. 
Refer to Support Information Requirements, Appendix B, 
I tem 5 . 
Refer to Interfaces, Appendix C, Item 22 . 
Refer to Support Information Requirements, Appendix B, 
Items 6 and 8. 
Refer to References, Appendix A, Item 6. 
Refer to Interfaces, Appendix c, Item 16 . 2-17 
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B. A controlled non-contaminated area1 is provided adjacent 

to the operation gallery at the 0 foot level. Th is area 

contains space and equipment for offices, consumable supply 

storage , personnel comfort and a radiographic processing 

room . 

C. The facility radiation zone is located at the 15 foot 

level and is adjacent to the In-Cell Service Room, the 

Equipment Transfer Tunnel , and the Decontamination Cell . 

This area1 contains the fo llowing: 

1 S d . f d . . 2 , 3 , 4 . pace an equ1pment or contact econtam1nat1on 

to permit radiation levels to be reduced so that repair 

or calibration can be done with a mi nimum of personnel 

exposure . This capability is needed for complicated 

pieces of equipment which are not easily decontaminated, 

require disassembly for decontamination or have parts 

which can be damaged by conventional decont amination 

methods. 

2. Maintenance and operational space , and equipment 3 for 

contact maintenance , repair or calibration of .l ow level 

contaminated equipment to minimize the need for packag­

ing and transferring to other parts of the FFTF . 

3. Storage space is provided for contaminated equipment 
that is for standby or for short term usage in the 

cells. 

4. An established area equipped for personnel decontamina­

tion to be done quickly and efficiently . 

1. Refer to Interfaces , Appendix C, Item 4 . 
2 . Refer to References, Appendix A, Item 6 . 
3. Refer to Interfaces , Appendix C, Item 16. 
4. Refer to Support Information Requirements , Appendix B, 

Item 1 . 
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5. Office space and counting equipment for preparation of 

monitoring records, counting of air monitoring filters 

and storage of portable monitoring instruments . 1 

Location of assigned monitors near the examination 

cells, contributes to efficient monitoring through 

better control of personnel exposure and radioactive 

contamination. 

6 . Facilities for personnel comfort, changing into protec­

tive clothing and storage of clean and contaminated 

laundry and clothing1 as these are standard require­

ments for hot cells . 

2 An equipment elevator is provided between operating gal-

lery levels. Hatches 2 are also provided between operating 

levels to assist in the transferring of large heavy items 

using the building overhead crane . 2 

2.2 . 4 Atmosphere 

3 4 5 A purified argon atmosphere ' ' is provided for handling and 

inspection of fuels since materials to be examined will include 

vented and aqueous reactive fuels which may be tested to 

failure . 6 There will also be sodium carry over7 at some loca­

tions in the examination facility. The purified argon atmo­
sphere assists in avoiding loss of experimental data . 8 

1. Refer to Interfaces, Appendix C, Item 23. 
2 . Refer to Interfaces, Appendix C, Item 4. 
3 . Refer to Interfaces, Appendix C, Item 19 . 
4 . Refer to Support Information Requirements, Appendix B, 

Item 2 . 
5 . Refer to Conceptual Design Evaluation, Appendix D, Item 4 . 
6. Refer to References , Appendix A, Item 2 0 • 
7. Refer to References, Appendix A, Item 4 . 
8. Refer to References, Appendix A, Item 2 . 
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The Argon Processing System provided by t he Inert Gas Receiv­

ing and Processing System circulates, fil ters , cools, and puri­

fies the argon atmosphere. 1 Pressure controlled supply and 

exhaust valves meter the argon into the cells. An oil seal for 

relieving gas overpressure is provided in addition to pressure 

controlled exhaust valves. The argon purification system main­

tains the oxygen and moisture impurity levels at about 25 ppm 

each . Nitrogen concentrations are controlled by feed and bleed 

of argon. A compressor and receiver drawing from the recircula­

tion system maintains a supply of compressed argon which is dis­

tributed to in-cell service outlets for operation of pneumatic 

equipment. The operating gas pressure of the cells will be 

less than -1 inch w. g. 

To protect equipment operation and to allow personnel entry to 

the cells the average design temperature of the argon atmo­

sphere is about 90 °F or similar to that at the EBR-II, Fuel 

Cycle Faci l i ty. The t emperature of the gas is lowered or raised 

(between limits of about 70 °F - 100 °F) to take care of 

changes in barometric pressure and tot a l gas inventory, and 
changes caused by gas lock transfer of materials , and other 

process equipment . 

Transfer of equipment, waste and consumable suppli es through 
the cell walls is through gas transfer locks with provisions 

for purging the locks with the same argon used for the cell 
atmosphere . The design in-leakage rate through the liner and 

seals will be determined af ter the cell atmosphere purity limits 

have been firmly established. 

Exhaust gas from the cells will be f iltered by dual high effi­

c iency (99 . 5% for 0.3 micron particles) fire retardent fi lters, 

1. Refer to Support Information Requirements, Appendix B, 
Item 2 . 
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both readily and remotely changeable . Chemical cleanup systems 

or decay holdup tanks will be provided by the Inert Gas Receiv ­

ing and Processing Sys t em1 for exhaust wastes such as iodine, 

cesium, antimony, ruthenium, and tellurium . Means wi ll be pro ­

vided for sampling and monitoring downstream from filters or 

cleanup systems to assure that the highly radioactive gases 

have been routed to the decay holdup tanks and that safety 

requirements for release to the environs have been met. 2 

The supply of gas for initial fill, inventory makeup and air ­

lock purging will be provided by the Inert Gas Receiving and 

Processing System . 1 The supply of gas for subassembly and f uel 

section cooling is also supplied by the Inert Gas Receiving and 

Processing System . 1 

2.2 . 5 Support Services 

2.2.5 .1 Electrical Power 

Abundant electrical power is provided by Building Electrical 

Power System3 to in-cell areas, operating galleries and support 

areas for the operating of tools and equipment. Where loss of 

power supply may jeopardize facility and personnel safety, and 

loss of experimental dat a, certain equipment i s connected t o 

the emergency power supply. Emergency power supply 4 is supplied 
to the inert gas circulation system, the su bassembly cooling 

systems , the ventilation exhaust system, monitoring systems, 
selected lighting and for remote cranes and electrical 

manipulators. 

1. Refer to Interfaces, Appendix c, Item 19. 
2. Refer to References, Appendix A, Items 13 and 14. 
3. Refer to Interfaces , Appendix c, Item 1. 
4 . Refer to References, Appendix A, Items 1 and 14. 
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2.2.5.2 Lighting 

In-cell illumination (including color correction) and lighting 

control is provided by Lighting System1 in the cell bank for 

visual inspection of fuel, photography, visual control of 

remote operations , television and personnel entry into the cells . 

General in-cell illumination2 intensities will not be less 

than 250 fc . Supplementary lights mounted on remote electro­

mechanical manipulators and cranes, examination work tables, 

in-cel l equipment , and television cameras are provided f or use 

in operations requiring higher lighting levels . Auxiliary low 

surface brightness lights, will be provided in the cell bank 

for personnel entry. 

All lights installed in the cell bank have controls at the 

operating stations to adjust in-cell lighting intensity to 

suit the needs of the operations being conducted. The light ing 

intensity in each cell operating gallery is also controllable 

to minimize reflections on windows during remote handling , 

inspection and photography operations . 

2.2 . 5 . 3 Communications 

The facility is provided with communications equipment3 such 

as telephones, intercom, public address in all support areas. 

Transmittal of operational and safety information between 

support areas of the facility and with other FFTF System is 

required for efficient plant operation . 

Communications is provided between all cells operating sta ­

tions and f or suited entry into the cells. Personnel perform­

ing simultaneous operations at different operating stations 

1. Ref er to Inter f aces, Appendix C, I tem 3. 
2. Refer to Support Information Requirements, Appendix B, 

Item 10. 
3 . Refer to Inter f aces, Appendix C, I tem 2. 

2-22 



BNWL-500 

Volume 71 

must transmit i nformation and instructions during handling and 

examination operations . Television outlets are provided in 

each cell area of the cell bank. Portable television equipment 

is provided in cell to assist transfer, handling and examina­

tion operat ions . 

2.2.5.4 Was te Disposal 

Equipment and control for liquid waste disposal is provided by 

the Radioactive Waste System. 1 Expendable containers are p r o­

vided for packaging solid waste . Casks 1 fo r transfer of solid 

waste containers to burial l ocations are also prov i ded by Radio­

active Waste System. 

A chemical cleanup system for disposal of radioactive gases in 

the cell bank is provided by the Inert Gas Receiving and Process -
2 ing System . 

2.2 .5 . 5 Ventilation Control 

Air balance provided by the Heating and Ventilation System 3 

ensures air flow from nonradioactive zones to zones of higher 

radioactivity . Air pressure differentials between nonradio­

active and radioactive zones (other than hoods and cells ) i s 

minus 1/10 to 1/4 inch of water. Highest pressure in the f acil­
ity is nega tive with respect to the outside atmosphere. 4 The 
gas pressure differentia1 2 ' 3 between rooms and hoods, or rooms 

and cells is at least minus 1/4 inch of water. 

1. Refer to Interfaces, Appendix C, Item 7 . 
2 . Refer to Interfaces, Appendix C, Item 19. 
3 . Refer to Interfaces , Appendix C, Item 8 . 
4. Refer to References , Appendix A, Item 13 . 
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A. All support areas are provided with the normal plant ser ­

vices such as heating and ventilation , lighting , electrical 

power, fire detection , drinking water , and communications. 

Standard services are also provided in certain areas in 

support of operations 2 as follows : 

1 . Change rooms and janitorial closets: hot and cold 

water, sanitary sewer, 100 V ac outlets and ventila­

tion exhaust. 

2. Film processing: 

100 V ac outlets, 

safety ligh ts. 

hot and co l d water, sanitary sewer, 

ventilation exhaust and dark room 

3 . Data reduction: 110 V ac outlets, intercom outlets 

and data control outlets . 

4. Mockup and repair: 110 V, 220 V, and 440 V ac electri-

cal outlets , laboratory vacuum, steam , hot and cold 

water, process sewer, high and low pressure air and 

ventilation exhaust. 

B. Service panels are provided in each operating ga llery area 

and supplied with the fo llowing: 

1. 110 V ac outlets 

2 . Intercom outlets 

3 . Te l ephone outlets 

4. Ga llery lighting intensity control 

5. Data control outlets . 

1 . Refer to I nter fa ces, Appendix C, I tems 1, 2, 3, 6, 7, 
8 and 9 . 

2. Refer to References, Appendix A, Item 1. 

2-24 



2 . 2 . 6 Components 

BNWL-500 

Volume 71 

The selection1 ' 2 of mat erials, components and equipment 3 for 

use in the facility is guided by the fact that all of the 

in - cell equipment will operate under more severe environmental 
condi t ions than those normally encountered in other examina­

tion facilities . There will be high decay heat output from 

irradiated fuel with associated radiant heat problems . 4 An 

argon atmosphere will be highly ionized and can cause 

ated electrical and equipment operational problems. 5 

radiation levels (>10 6R/hr) will be encountered6 and 

associ -

High 

can cause 
appreciable damage to certain materials. Residual Sodium will 

be present during handling and examination operations. 

2 . 2 . 6 . 1 Sodium Removal Equipment 

Sodium Removal Equipment 7 ' 8 ' 9 'lO , ll is provided for cleaning 

failed or vented fuel assemblies and those assemblies not com­

patible with equipment (argon - steam cleaning) provided by the 

Irradiated Fuel Handling System in the Fuel Handling Cell. This 

special equipment is also located in the Fuel Handling Cell. It 

is sized to clean on e assembly at a single positioning and i s 

designed so that fuel decay heat is controlled during the cleaning . 

1. Refer to Conceptual Design Evaluation, Appendix D, Item 5. 
2. Refer to Support Information Requirements, Appendix B, 

Item 6 . 
3. Re f er to Equipment List, Appendix E. 
4 . Re f er to Ref erences, Appendix A, Item 11. 
5 . Re f er to References, Appendix A, Item 1 2 . 
6 . Refer to References, Appendix A, Item 10. 
7. Refer to Support Information Requirements, Appendix B, 

Item 1. 
8. Refer to Equipment List, Appendix E, Item 1. 
9. Refer to Interfaces, Appendix C, Item 15. 

10. Refer to Support Information Requirements, Appendix B, 
Item 13 . 

11. Refer to Support Information Requirements, Appendix B, 
Item 4 . 
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Sodium Drain and Fill Equipment 1 ' 2 ' 3 is provided to col l ect 

sodium from capsules during their disassembly and to fill cap­

sules with sodium during their reassembly. The equipment is 

located in the Detailed Examination Cell . 

2 . 2 . 6 . 3 Coo ling Equipment 

C 1 . . 4 , 5 . . d d f 1 f d h 6 oo 1ng equ1pment 1s prov1 e or remova o ecay eat to 

control irradiated fuel surface t emperat ures to levels neces­

sary for preservation of experimental information (about 600 °F) 

during hand l ing , disassembly , examination and storage. This 

equipment may also be used to flow test assemblies if required 

for reinsertion. 

Portab l e cooling shrouds, capable of removing up t o 20 Kw of 

decay heat from a fuel subassembly and compatible with handl i ng , 

disassembly , and reassembly equipment are first attached to 

fuel assemblies in the Fuel Handling Cell . These units s upp l y 

an axial argon gas flow through the subassembly duct or the 

shroud , depending upon subassembly design, during vertical 

transfer, and interim examination . The need for sodium vapor 

traps will be determined duri ng the conceptual design of the 

cooling equipment. 

l. Refer to Equipment List, Appendix E, Item 2. 
2 . Refer to Interfaces, Appendix C, Items 7' 19 and 24. 
3. Refer to Support Information Requirements , Appendix B, 

Item 4 . 
4 . Refer to Support Information Requirements, Appendix B, 

Items 3 and 4 . 
5. Refer to Equipment List , Appendix E, Item 3 . 
6. Refer to References, Appendix A, Items 11 and 22. 
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Cooling gas is supplied by the Inert Gas Receiving and Process ­

ing System1 and routed through the cell wall and a flexible 

hose to the cooling shroud. Instrumentation is provided for 

monitoring gas flow , inlet and outlet gas temperature, and 

pressure drop . Thermocouples attached to fuel pin and specimen 

surfaces may be utilized to monitor fuel tempe r atures when 

available . Cladding temperatures will be controlled by var ying 

the cooling gas flow rate as determined by calculated flow rate 

and outlet temperature and by signals from thermocouples 

installed in test specimens. A backup cooling method is pro ­

vided to prevent fuel meltdown resulting from loss of primary 

cooling gas flow or during an emergency evacuation . 

2.2.6.4 Assembly Transfer and Handling Equipment 

Assembly Handling Equ i pment 2 •3 is provided for transferring 

assemblies, using a bridge crane, in a vertical position to 

and from the Fuel Handling Cell as well as to and from storage4 

or work stations such as cleaning, 4 disassembly-reassembly, 

• neutron radiography, and gamma scanning. 

This equipment consists of grapples which can be handled with 

an electromechanical manipulator and be locked to an assemb l y. 

Several grapples are provided for handling different types 
and sizes of assemblies. A positive lock feature is incorpo r ­
ated into the fixture to prevent dropping an assembly. This 
equipment is normally located in the Interim Examination and 

Disassembly Cell in appropriate equipment racks. 

1. Refer to Inter f aces, Appendix C, Item 19 . 
2. Refer to Support Information Requirements, Appendix B, 

Item 4 . 
3. Refer to Equipment List , Appendix E, Item 4. 
4 . Refer to Interfaces, Appendix C, Item 15. 
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2.2 . 6 . 5 Disassembly and Reassembly Machine 

Two driver fuel and test assembly disassembly and reassembly 

machines 1 ' 2 are provided in the Interim Examination and Disas ­

sembly Cell. The machines are located at separate work stations. 

Work platforms and equipment racks are provided at each station 

fo r accessory tooling, fixtures and equipment, and examination 

equipment used during t he disassembly and reassembly of the 
assemblies . 

A cooling baffle attached to the machine frame is provided for 

t ransverse cooling (removal of up to 10 Kw of decay heat by 

suction) of fuel sections after removal of the duct while main ­

taining cladding temperatures of about 600 °F. Cooling is by 

suction to minimize contamination spread and heat effects ort 

in-cell equipment and controlled and monitored the same as the 

axial cool ing shrouds. Equipment for moving, cooling and 

filtering the gas is provided by the Inert Gas Receiving and 
Processing System . 3 A bac kup cooling method is provided to 

prevent fuel meltdown resulting f rom loss of primar y cooling 

gas flow or during an emergency evacuat ion . 

The equipment provides the capability to completely disas­

semble all types of assemblies (fuel, tes t or component) al low ­

ing complete contro l of part identity. Spec ial jigs, fixtures , 
welding and cutting equipment is provided for duc t and specimen 
removal and replacement, instrument repai r or rep lacement and 

hardware removal . Machines are of modu lar construction and 
designed for remote removal of modules and changing of tool i ng. 

Complete visual inspection can be performed and photographic 

records of t he visual inspection and disassembly operations 

obtained. 

1 . Refe r to Support Information Requ irements, Appendix B, 
Item 4. 

2. Refer to Equipment List, Appendix E, It ems 5, 30, 31 and 32. 
3. Refer to Interfaces , Appendix C, Item 19. 

2- 28 



2 . 2.6.6 Subassembly Measurement Equipment 

BNWL -5 00 

Volume 71 

Two sets of Subassembly Measuring Equ i pment 1 ' 2 are provided 

and designed t o mount on the Disassembly and Reassemb l y Ma ch ine 

work t able in t he Int erim Examination and Di sassembly Cell . 

This equipment i s capable of making over all fue l or test sec­

tion width , length , bow , and interpin spacing measurements . 

Di rect readout measuring devices such as air gages (wi t h i ne r t 

gas) , differentia l transducers w i ~h standards and pressure 

sensers are utilized . 

The equipmen t is designed to be compat ible with the disassembly 

and reassembly machine and i s located and mount ed by the master 

slave mani pulat ors or by the elec t romechanical manipu l a tors . 

Recording instrument s are located in the cell operating gall ery . 

2 . 2 . 6.7 Instrumentat ion Testing Equipment 

I nstrumentation Testing Equ i pment 1 ' 3 is provi ded in the Interim 

Examinat ion and Disassembly Cell for testing and checking the 

cont inuity and integrity of instrumenta t ion . The equipment 

can be located in-cell or out of cel l, depending upon radiat ion 

damage problems , equipment cost and sensi t ivity requirements . 

Remote recordlng equipment is used where nee ded for monitor ing 

specimen conditions . Equipment l ocated in - cell is stored in 

the Equipment Transfer and Storage Cell if exposure t o prolonged 

radiation is found to adversely affect operation . 

1 . Refer to Suppor t Informa t ion Requirements , Appendix B, 
Item 4 . 

2 . Refer t o Equipment Lis t, Appendix E, Item 6. 
3. Refer to Equipment List, Appendix E, I tem 7 . 
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2.2.6 . 8 Photography Sys tems 

Three special sealed, shielded, through -wall camera systems 1 ' 2 

are provided for continuous photography of specifi c disassembly 

examination operations or to make a record of the appearance 

or condition of items being examined. The systems consist of 

mirrors, adjustable lens appatures, sealed through-wall tube, 

rolled 70 mm fi l m package mechanism and shielding . This type 

of system al l ows detailed visual inspection of components and 
color photography to be done with minimum loss of resolution 

and eliminates color introduced by lead gl ass windows. A 

camera system is installed in the operating wall adjacent to 

each disassembly machine and a single unit with remote posi­

tioner is installed in the Detailed Examination Cell. 

Two portable macrocameras with a special frame are furnished 

for mounting on the exterior cell wall and used f or direct 

photography through the viewing windows. 

2.2.6.9 Binoculars and Telescopes 

Portable binoculars 3 are provided for use at each viewing sta ­

tion. Binocular Positioning-Holding Fixtures are prov ided at 

each vi ewing station . A set of binoculars may be easily 

attached or removed from the fixture. The fixtures allow the 
binoculars to be moved about the window to any position and 
then to be fixed rigidly in that position; so that an indivi d­
ual's hands are then free for manipulator or equipment 

operation. 

1 . Refer to Support Information Requirements, Appendix B, 
Item 4. 

2. Refer to Equipment List, Appendix E, Item 8. 
3. Refer to Equipment List, Appendix E, Item 9 . 

2-30 



BNWL-500 

Volume 71 

1 "Questar Type" Telescopes are provided for use at each viewing 

station. An attachment allows the binocular positioning fix­

ture to be used for positioning and holding the telescopes in 
position at the viewing station. 

The binoculars and telescopes are used as optical viewing aids 

for equipment control , direct viewing of long distance opera­

tions and for visual inspection of fuels , specimen and compon ­

ents when magnifications of greater than 1:1 are required. 

2 . 2 . 6 . 10 Periscopes 

''Kollmorgen Model 301 Through - Wall Type" Per is copes 2 with photo­

graphic attachments are provided in the I nterim Examination 
and Disassembly Cell and also in the Detailed Examination Cell . 

This type of periscope has a hermetically sealed dome at the 

inner cell wall which remains in place during removal of the 

periscope for maintenance . These periscopes are provided as 

optica l viewing aids for detailed visual inspection and pho ­

tography of fuels, materials and components requiring magnifi­

cations up to 30X and up to 180° solid angle scanning. 

2.2 . 6 . 11 Borescope 

A Borescope 3 ' 4 with photographic attachments is provided in 
the Detailed Examination Cell. The borescope is plug-mounted 

and sealed so that it can be eas i ly withdrawn for replacement 
of lamps . The borescope is provided as an optical viewing aid 

for detailed inspection and photography of component interna l 
surfaces and openings. 

1 . Refer to Equipment List, Appendix E, Item 10. 
2. Refer to Equipment List, Appendix E, Item 11. 
3. Refer to Support Information Requirements, Appendix B, 

Item 4 . 
4. Refer to Equipment List, Appendix E, Item 12 . 
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Neutron Radiography Equipment 1 '
2 ' 3 is provided 1n the Interim 

Examination and Disassembly Cell . A wall beam opening sealed 

with thin aluminum plate is used to pass the beam f rom a criti­

cal source (reactor) similar to that used by General Electric 

at its Vallecitos Nuclear Center. The neutron reactor source 

and its control room are located at the 0 f oot level operating 

area . A seal ed shielded through-wall penetration device will 

be used to introduce and remove the transfer plates . 

2 . 2 . 6.13 Gamma Scanning Equipment 

G S . E. 14 f ... f amma cann1ng qu1pment ' or use 1n 1nspect1ng uel assem-

blies, fuel pins , and fuel specimens is provided in the Interim 

Examination Cell. A collimeter and detector are mounted in a 

sealed , shielded through-wall penetration and along with the 

recording equipment are located at the 0 foot operating area . 

A multichannel analyzer with features of background subtraction, 

spectrum storing and stripping, and final magne t ic tape storage 

with local readout is used to study point - peak energy l evels 

or selected energy ranges linearly in axial increments or with 

continuous scanning . A remotely controlled positioner is pro ­

vided in-cell for movements of pins. 

2 . 2.6.14 Milling and Cutting Equipment 

A remote operated Milling Machine1 ' 5 is provided in the Detailed 

Examination Cell for special disassembly operations such as 

precis i on disassembly of materials test capsules and sampling 

1. Refer to Support Information Requirements , Appendix B, 
Item 4. 

2. Refer to Equipment List, Appendix E, Item 13. 
3 . Re f er to Re f erences , Appendix A, Items 16 and 35. 
4 . Refer to Equipment List, Appendix E, Item 14. 
5 . Re f er to Equipment List, Appendix E, Item 15. 
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of hardware. Modular design of the mill faci litates equipment 

maintenance in that removal of t he complete unit is not required. 

Cutters, accessories and modules (i.e. , gear head, drive motor, 

etc . ) can be remotely removed and replaced. 

P bl . 1 C . E . l 2 d · orta e , Sing e purpose utting quipment ' an accessor ies 

are also provided in the cell bank . This equipment consists of 

hack saws, shears and rotary cutting devices (such as saws, 

grinders, pipe cutters, etc.) that may be moved from cell to 

cell as required. This equipment is also utilized to reduce 

hardware to disposable lengths for packaging in waste disposal 

containers for burial. 

2 . 2 . 6.15 Pin and Specimen Measuring Equipment 

Pin and Specimen Measuring Equipment1 •3 is provided In the 

Detailed Examination Cell to measure length, warp, and cross­

sectiona l dimensions of pins and specimens and pin clad thick­

ness . Eddy current, air gages and differential transducer type 

measuring heads mounted on remotely operated position machines 

are utilized. Measuring sensors are replaceable with manipula ­

tors and readout is to recorders located in operating consoles 

in the cell galleries . 

2.2 . 6 . 16 Weighing Equipment 

Weighing Equipment 1 •4 is provided in the In terim Examination 
and Disassembly Cell and the Detailed Examination Cell to ob t ain 

1. Refer to Support Information Requirements, Appendix B' 
Item 4 . 

2. Refer to Equ ipment List , Appendix E, Item 16. 
3. Refer to Equipment List., Appendix E , Item 17. 
4 . Refer to Equipment List, Appendix E, Items 18 and 19. 
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weight changes of assemblies, pins and spec imens. This equip­

ment consists of a load cell with remote readout and a balance 

with remote controls and readouts. Fuel pin balance point 

de termination equipment is also provided to locate the center 

of gravity of fuel pins. 

2.2.6 . 17 Pin and Specimen Test Equipment 

Equipment 1 ' 2 is provided in the Detailed Examination Cell for 

leak checking suspect nonvented fuel pins and fuel specimens, 

and, resealed fuel pins. A chamber pressure decay method will 

be used. This equipment may also be utilized to test sealed 

capsules or packaged pin and specimens. Equipment is also pro­

vided in the Detailed Examination Cell to defect pins. Pin and 

specimen sodium bonding and level will be inspected using electro­

magnetic techniques such as pulsed eddy current. 

2.2.6.18 Fission Gas Collection Equipment 

Fission Gas Collection Equipment 1 ' 3 is provided in the Detailed 

Examination Ce l l to collect fission gas from fuel pins. This 

equipment will utilize a vacuum pump, toepler pump and drilling, 

collection and weldi ng devices (for resealing) . The vo l ume 

of fission gas is measured and samples collected for spectro ­

graphic analysis. Gas samples are stored in-cell until radia­
tion levels permit transfer for analysis. Location of part of 

this equipment in the under-cell service area will be evaluated 

during conceptual design of the equipment. 

1 . Refer to Support Information Requirements, Appendix B, 
Item 4. 

2 . Re fer to Equipment List , Appendix E, I tems 20, 21 and 22. 
3. Refer to Equipment List, Appendix E, Item 23. 
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2 . 2 . 6 . 19 Packaging Equipment and Waste Preparation 

Packaging Equipment1 ' 2 is provided in the Detailed Examination 

Cel l to prepare fuels, materials and components for shipment 

or storage . This equipment includes mechanical sealing devices 

and welding equipment , as we ll as accessory jigs and fix tures. 

Leak test ing equipment is provided to test containers when 

necessary to meet shipping requirements. 

2.2.6.20 Fuel Storage 

Facilities and equipment are provided for critically-safe cooled 

and shielded storage1 ' 3 ' 4 ' 5 of fuel pins and fue l specimens being 

examined . The fuel and material assemblies are stored in the 

adjacent Fuel Handling Cell. 6 

Fuel pins and fuel specimens are stored in the Detailed Examina­

tion Cell. Critically-safe, shielded and cooled storage is pro­

vided for 20 pin and spec i men transfer and storage racks . These 

racks are nuclear safe, and capable of holding 40 pins or speci­

mens each for transfer or storage. The racks are also used to 

transport pins and specimens to work stations and maintain s ample 

i dentification. Each storage location is identified7 f or 

accountability and sample identificat i on purposes . 

1. Refer to Support Informat ion Requirements, Append ix B, 
Item 4. 

2. Refer to Equipment Lis t, Appendix E, Item 24 . 
3. Refer to Support Information Requirements, Appendix B, 

Item 8. 
4. Refer to References, Appendix A , Item 9 . 
5. Refer to Equipment List , Appendix E, Items 26 and 27 . 
6. Refer to Support Information Requirements , Appendix B, 

I tem 5. 
7. Refer to Interfaces , Appendix C, Item 15. 
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1 2 Storage racks ' for a maximum of six (6) ducts or hanger rods 

are provided in the Interim Examina tion and Disassembly Cell . 

Shielded storage racks for disassembled material specimens or 

components waiting for inspection , packaging, final storage or 

disposal are provided in the De tailed Examination Cell . 

2 . 2.6 . 22 Cell Service Plugs 

1 3 Special cell service plugs ' are provided at each operating 

station and the floor of t he Detailed Examination Cell to route 

services through the cell wall for operation of examination 

equipment and readout of data. These plugs are sealed , shielded 

and replaceable . They are designed so that during replacement 

air in-leakage and confinement of contamination is controlled. 

2 . 2.6.23 Master Slave Manipulators 

Two sealed master-slave manipulators 4 of the "CRL Model J Type" 

are provided at each cell operating station viewing window 

where increased handling dexterity is required. The dexterity 

of this conventional 5 piece of equipment permits them to do 

the complex light duty handling and equipment cont r ol that is 

necessary , to process fuels , materials and components t hrough 
the various cleaning, cooling, disassembly , reassemb l y and 

examination operations. This type of (gas tight) manipulator6 

is sealed at the wall penetration through - tube so that the gas 

atmosphere purity is maintained during operation and during 

1. Refer to Support Information Requirements, Appendix B, 
Item 4 . 

2. Refer to Equipment Lis t , Appendix E, I tem 25. 
3. Refer to Equ ipment List, Appendix E, Item 29. 
4. Refer to Equipment List, Appendix E, Items 33 and 34 . 
5 . Refer to References , Appendix A, Item 1. 
6. Refer to References, Appendix A, Item 12. 
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removal of the arms for maintenance. The mo t orized extended 

reach feature of the slave facilita t es greater coverage of the 

i n -cell work area. Maximum l oad capaci t y is approximately 

20 pounds . Various tong ends , fingers , hands and power t oo l s 

are furnished as accessories . 

A remote decont amination ce l l and repair area equipped wi t h 

confi n ement hoods are provi ded for mai ntenance of the mas t er­

slave manipulat or s l ave arms and through-tubes since high rad i ­

ation and radiant heat l evels proh i bit the use of booting on 

the in-cell slave arms . The mas t er slave arm is designed for 

remote removal by an in-cell c r ane or electromechanical manipu ­

lator . Because of t heir complexi t y mas t er-slave man i pu lators 

canno t be maintained remote l y . Spare manipu l ator components 

are provided to replace units removed for decontamination or 
repair. 

2 . 2 . 6 . 24 Elec tromechan ica l Manipulators 

Two bridge mounted "PAR" type electromechanical manipulato r s 1 

are pr ovi ded and s i zed for the medium-heavy dut y handling such 

as manipulating t oo l s, fix t ures and parts of subassemblies. 

Each manipu l a t or is moun t ed on a bridge whi ch trave l s on rai ls 

which extend from the Fuel Handling Cell to the end of t he 
Detai l ed Examination Cell. These manipulators are shared wi th 

t he Fuel Handling Cell . 2 I nstallation of bo t h manipulators on 
t he same track permits one t o be used to pull or push a failed 

un i t t o t he Equipment Storage and Transfer Cell for mai ntenance . 
Load capacity is approximately 400 lbs with the hand in any 

position and 2000 lbs for di r ect lifting (from sholder). Remote 

1 . Refe r to Equ i pment Lis t, Appendix E, I t ems 35 , 37 and 38. 
2 . Refer to Inter faces , Appendix C, Item 15 . 
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maintenance is performed in the Equ1pment Storage and Transfer 

Cell whenever possible. Shielded storage from high level 

radiation is provided during idle periods in the Equipment 

Storage and Transfer Cell . Manipulator controls which are 

portable can be plugged into key locked control outlets to 

permit direct visual control of handling, examination and trans­

fer operations at any cell operating station . Control systems 

will be evaluated during preliminary design to prevent inter­

ference between electromechanical manipulators and other equip­

ment on operations within specific cell areas . 

Two side wall post mounted "PAR" type electromechanical manipu­

lators1 provided and sized for the medium duty handling are 

located in the Interim Examination and Disassembly Cell . Porta ­

ble consoles are also used . Load capacity is approximately 

150 lbs with the hand in any position. 

Various tong ends, hands , hooks and power tools are supplied 

as accessories . Racks will be provided fo r holding and trans ­

ferring these accessories. The manipulators are designed for 

remote removal, decontamination, and maintenance . At a minimum , 

this will include carriages , tube and hoist assemblies, manipu­

lator arms, bridge drives and electrical conductors. Remote 
removal at these modules wil l permit the major maintenance 
activities for the manipulators to be performed by contact 

means. The remaining maintenance on the bridges will be infre­

quent and will be performed remotely after lowering the bridge 
near the f loor in the Equipment Storage and Transfer Cell. 

2.2.6.25 Bridge Cranes 

Two remote controlled bridge cranes 2 are provided and sized 

for heavy-duty handling and transfer of in-cell equipment and 

1. Refer to Equipment List, Appendix E, Item 36 . 
2 . Refer to Equipment List , Appendix E, Item 39. 
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assemblies. Rails near the cell ceiling (above the electro­

mechanical manipulators) extend from the Fuel Transfer Cell to 

the end of the Detailed Examination Cell. These bridge cranes 

are shared with the Fuel Handling Cell. 1 The cranes perform 

rudimentary handling and transfer and assist examination process 

operations . Portable control consoles can be plugged into key 

locked control outlets to permit visual control at any operating 

station during handling or transfer operations. Crane control 

systems will be evaluated during preliminary design to prevent 

interference between cranes and other equipment or ope r ations 

within specific cell areas. Load capac i ty of each bridge crane 

is approximately 10,000 lbs . 

Installation of two cranes on the same track allows one to pull 

or pus h a fai led unit to the Equipment Storage and Transfer 

Cell for maintenance . The cranes are designed for remote 
removal, decontamination and maintenance. At a minimum this 

will include carriages, hoists , bridge drive and electrical con­

ductors. Maintenance of the bridges wi ll be infrequent and will 

be performed in the Equipment Storage and Transfer Cell as dis ­

cussed under electromechanical manipulators. 

2 . 2 . 6 . 26 Small Equipment Transfer Devices 

Small equipment and consumab l e supplies 2 are trans ferred into 
the sealed cells with a through-wall transfer device. Two such 

devices are provided in the cell bank for redundancy and to 

1 . Ref er to Interfaces, Appendix C, I t em 15. 
2. Refer to Equipment List, Appendix E, Item 40 . 
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minimize in-cel l handling and transfer of small items . One in 

the Interim Examination Cell and one in the Detailed Examination 

Cel l. 

An air t ight glove box (on the operating gallery wall) and a 

shielded cylindrical carriage make up the device . At the 

intermediate posit ion (carriage within the cell wall ) t he car­

riage is sealed at inner and outer walls and purged with clean 

a r gon gas 1 prior to transfer into the cell. The size of the 

carriage cavity is approximately 10 in. diam x 30 in . l ong . 

2 . 2 . 6.27 Large Equipment Transfer Device 

A large equipment t ransfer device 2 is provided below the Equ ip ­

ment Storage and Transfer Cell. Equipment is transferred i nto 

or from the cell bank through the cel l floor of the Equ ipment 

Storage and Transfer Ce ll via the Equipment Transfer Tunnel and 

an air lock. 

A portable carriage (stainless steel bucket) approximately 

6 feet diam and 6 ft deep , an elevating mechanism and a trolley 

ar e used to transfer the items. The portable carriage in its 

up/most posit i on is sealed against the bottom of the l iner in 

the cell f loor. The bucket is purged with argon gas 1 prior t o 

opening the sealed, shielded floor hatch for access t o the 
bucket on the elevating mechan ism. 

2 . 2 . 6.28 Solid Waste Transfer Device 

A was t e transfer device3 is provided in the ceiling of the Equip­

ment Storage and Transfer Cell. Solid waste 4 packaged in pr oper 
containers or packaged pins and specimens for offsite shipment 

may be transferred to casks wi t hout a loss of confinement. 

1 . Refer to Interfaces , Appendix C, Item 19 . 
2 . Refer to Equipment List , Appendix E, I tem 42. 
3 . Refer to Equipment List , Appendix E, Item 43. 
4. Refer to Interfaces , Appendix C, I tem 7 . 
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A sealed , shielding plug containing an eccentric, confinement , 

valve mechanism allows packages up to 10 in . diameter to be 

transferred to inert gas purged1 casks using the cask lifting 

fixture to facilitate the transfer . The transfer device is 

installed in a sleeved cell roof penetration . 

2.2.6.29 Viewing Windows 

Sealed , lead glass windows 2 are provided at cell wall operating 

stations for visual control of remote in-cell operations. The 

windows are designed so that heat, radiation or mechanical dam ­

age will not affect the shielding , sealing or confinement quali ­

ties of the windows . If a failure of an in-cell window section 

occurs, the viewing window will not allow in - leakage of impuri ­

ties or a loss of shielding for personne1. 3 Means are provided 

to protect viewing windows against heat, radiation or mechanical 

damage . Remotely replaceable alpha seal plates are used to per­

mit replacement of the windows without loss of confinement or 

in-leakage of impurities . 

For improved viewing purposes the initial lead glass viewing 

window light transmission is about 25%. With correct window 

design th is light transmiss ion quality can be pr ovided by ex is t ­

ing technology. It is important to have the highest initial 
light transmission possible to aid viewing of remote operations. 
Proven techniques such as stabilized glass, replaceable sections 

of glass and shielded shutters are used for protection of the 
lead glass windows from radiation darkening so that the window 

light transmission will remain above 10% after twenty years. 

Viewing window angles (maximum off-axis) are approximately: 

1 . Refer to Interfaces , Appendix C, Item 19. 
2. Refer to Equipment List , Appendix E, Items 44, 45 and 46. 
3. Refer to References, Appendix A, Item 1 . 
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75° to t he sides. 

BNWL -500 

Volume 71 

Optimum window1 viewing angles and in cell light levels for the 

sea l ed , lead glass windows wil l be determined through the use 

of a mockup . Window design (oil filled or plastic bonded) will 

be evaluated during preliminary design and final selection made. 

2 . 2 . 6 . 30 Protective Cell Entry Equipment 

Personnel entry to the Equipment Storage and Transfer Cell and 

the Interim Examination and Disassembly Cell is provided through 

the use of plast ic li f e suppor t suits 2 ' 3 (similar to SEFOR suits) 

located in the air lock at each access plug and door . A special 

panel with double helmeted and collapsible suits will be used . 

Each panel will provide a minimum of two su i ts f or entry of per­

sonnel in pairs. Breathing and cooling a ir is provided4 to and 

from the suits during use by supply and exhaust hoses. Voice 

communication5 is also provided between the various operat ors 

inside and outside t he cells . Breathing air i s routed to a f ul l 

face mask so that the wearer's breathing air is not contaminated 

should the suit be punctured during use. Temperature controlled 

and dried cooling air is routed to all extremities. 

2 . 2 . 6 . 31 Portable Shielded Hoist 

A hoist mounted in a portab l e , shielded and sealed container6 is 

provided fo r remote removal and installation of the electro­
mechanical manipulator and bridge crane carriages . The container 

1. Refer to Support Information Requirement s, Appendix B' 
Item 7 . 

2. Refer to Equipment List , Appendix E, I tem 4 7 . 
3. Refer to References, Appendix A, Item 26. 
4. Refer to Interfaces , Appendix C, I tem 6 . 
5. Refer to Interfaces , Appendix C, Item 2 . 
6. Refer to Equipment List , Appendix E, I tem 48 . 
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is mounted and sealed to the top of the Waste Transfer Device 

on the roof of the Equipment Storage and Transfer Cell (55 foot 

level) when in use. Hoist capacity is approximately 4000 lbs. 
1 Argon gas supply lines are located near the transfer port for 

purging the container as well as waste and specimen shipping 

casks . 

Controls for remote operation of the hoist are installed at the 

viewing window located near the ceiling of the Equipment Storage 

and Transfer Cell . When not in use the portable hoist is stored 

in the Inert Gas Cell Examination Faci l i ty shielded storage area. 

2 . 2.6.32 Decontamination Equipment 

Portable decontamination equipment 2 is provided for pre liminary 

decontamination of examination and handling equipment prior to 

its transfer f rom the Equipment Storage and Transfer Cell . The 

equipment consists of vacuum cleaners, scrapers, wipers and 

brushes. This equipment will also be used for cleanup of chips 

from cutting operations , particulates from failed fuels and gen ­

eral in-cell housekeeping . When not in use the equipment is 

stored in the Equipment Storage and Trans fer Cell . The need fo r 

ultrasonic cleaning equipment will be evaluated during prelimi n ­

ary design (see Section 4.2.1). 

2 . 2.6.33 Support Equipment 

Equipment is provided in the support areas 3 of t he facility to 
assure that efficient and economical performance of operations 
is maintained. 

1. Refer to Interfaces , Appendix C, Item 19. 
2 . Refer to Equipment List, Appendix E, Item 41. 
3. Refer to Equipment List , Appendix E, Items 49 to 66. 
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Area 

Operating Galleries: 
(Controlled non­
contaminated) 

Locker Room : 
(Controlled non­
contaminated) 

Mockup and Repair: 
(Controlled non­
contaminated) 

Storage Areas : 
(Controlled non­
contaminated) 

Dark Room: 
(Controlled non ­
contaminated) 

Equipment 
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Mobile Manipulator racks 
(Master ends) 

Laboratory carts 

Lift truck (walk along) 

Mobile positioning work platforms 

Work tables 

Standard locker room equipment 1 

Personnel moni toring equipment 2 

Monorai l hoist (4000 lb capacity) 

Manipulator repair racks 

Manipula tor checkout rack 

Lift truck (h i gh lift walk-a-long) 

Hand carts 

Posit ioning tables 

Work benches 

Vises 

Bench grinders 

Hand tools - tool chests 

Power hand tools 

Electrical testing equipment 

Mockup equipment 

Manipulator racks 

Conso le and recorder racks 

Consumable supp ly racks and 
cabinets 

Spare parts racks and bins 

Film developing equipment 

Film viewers 

1. Refer to Interfaces , Appendix C, Item 4. 
2. Refer to Interfaces, Appendix C, Item 23. 
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Area 

Data Reduction Area : 
(Controlled non­
contaminated) 

Equipment Transfer 
Tunnel Airlock: 
(Radiation Zone) 

Decontamination Cell: 3 

(Radiation Zone) 

Contact Decontamination 
Area : 
(Radiation Zone) 

Repair and Checkout Area: 
(Radiation Zone) 

Equipment 
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Storage racks and cabinet 

Refrigerator 

Work benches 

Film dryer 

Data storage and reduction 
equipmentl 

Work tables 

Film viewing equipment 

Negative files 

Monorail hoist (4000 lb capacity) 

Glove box attachments 

Sealed shield door 2 

Through wall manipulators with 
discharge nozzles ) 

Viewing wi ndows 

Filters 

Condenser 

Differential pressure controll er 

Centrifugal pump 

Solution tanks 

Manipulator - through tube han­
dling container3 

H d . k 3 oo s - s1n s 

Glove boxes 3 

Bagging and sealing equipment 3 

Mobile manipulator racks 

Manipulator repair racks 3 

1. Refer to Interfaces , Appendix C, Item 20 . 
2 . Refer to Interfaces, Append ix C, Item 4. 
3. Refer to Interfaces , Appendix C, Item 16 . 
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Area 

Storage Areas: 
(Radiation Zone) 

Shielded Storage Room: 
(Radiation Zone 

Radiation Monitoring: 
(Radiation Zone) 

Equipment 
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Manipulator checkout rack3 

Monorail hoist (4000 lb capacity) 

Hoods 

Work benches with hoods 

Vises 

Hand tools - tool chests 

Hand power too ls 

Lift truck - (walk along) 

Laboratory carts 

Hand carts 

Electrical Testing Equipmen t 

Consumable supply racks and 
cabinets 

Spare par t s racks and bins 

Small equipment storage 

Manipulator racks 

Small equ i pment racks 

Large equipment racks 

Monorail hoist (4000 lb capacity) 

Portable monitoring equipmentl 
and storage 

Air sample counters 1 

2.2.7 Instruments, Controls, Alarms, and Protective Devices 

2 . 2.7.1 In-Cell Equipment Control 

Service panels at the operating stations provide special ser­

vices2 for operation and contro l of in - cell equipment such as: 

110 V ac electrical outlets 

l. Refer to Interfaces, Appendix C, Item 23 . 
2. Refer to Interfaces , Appendix C, Items 1, 2 , 3, 6 and 19 . 
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Intercom outlets 

TV O\ltlets 

In-cell lighting intensity controls 

Electric manipulator key locked control outlets 

Bridge crane control key locked outlets 

High and low pressure inert gas outlets 
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Equipment operating consoles, direct visual control, remote 

readout and TV provide the primary means of monitoring and con­

trolling in-cell conditions and operations . In-cell microphones 

connected to speakers at the operating stations provide control 

of remote machining operations. 1 

2.2.7.2 Atmosphere Control 

Redundant cooling and circulating equipment 2 is provided to pre­

vent excessive temperature, pressure or purity levels. Inter­

locks are provided so that standby equipment is automatically 

turned on should a malfunction occur in an operating cooler or 

fan. The control system for the atmosphere handling equipment 

also actuates a building alarm and an alarm at a central emerg ­

ency control center to warn of malfunction of the system. Auto­

matic cell temperature , pressure and atmosphere purity monitoring 

and controlling equipment is part of the Inert Gas Receiving and 
Processing System. 2 

2 . 2.7 . 3 Radiation Monitoring 

The early detection of radiation hazards or radioactive con­

tamination is important in a facility designed to handle 

1 
. 3 p uton1um. 

1 . Refer to References , Appendix A, Item 15. 
2. Refer to Interfaces, Appendix C, Item 19. 
3. Refer to References, Appendix A, Item 1. 
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Radiation Monitoring equipment 1 is provided by Radiation Monitor­

ing System2 for all areas of the facility as required to meet 

Design Safety and Radiological Control requirements. 3 Typical 

radiation control equipment and instrumentation will include 

critical radiation alarms, continuous alpha-beta air monitors, 

beta-gamma monitoring and high gamma alarms, portable monitoring 

instruments, personnel monitoring instruments, air sampling 

devices , and air sample counters. In - cell gamma monitors with 

remote readout are also provided for each major cell area. 

2 . 2. 7.4 Protective Devices 

4 4 5 Emergency systems, alarms ' and procedures are provided to 

insure maintenance of the proper air flow patterns between 

zones, rooms, cells, and hoods so that personnel are warned that 

loss of confinement has occurred or that equipment has failed 

and emergency procedures are required. 

Respiratory protection, 6 such as masks for use with fresh air 

cannisters and breathing air outlets, 7 and air sampling heads 7 

are provided in the operating galleries and radiation zoned 

support areas. 

Suits with life support 7 and cornrnunications 8 are provided for 

personnel entry into the cells (under controlled conditions) 

during a major outage for decontamination of the cel1s. 9 

1. Refer to Support Informa tion Requirements, Appendix B, 
Item 8. 

2 . Refer to Interfaces, Appendix c, Item 23 . 
3. Refer to References, Appendix A, Items 8 ' 13 and 14. 
4. Refer to Interfaces, Appendix c, Item 19. 
5. Refer to Interfaces , Appendix c, I tem 8 . 
6. Refer to References, Appendix A, Item 2 5 • 
7. Refer to I nterfaces , Append ix c, I tem 6 . 
8. Refer to Interfaces, Appendix c, Item 2 . 
9 . Refer to References, Appendix A, Item 1. 
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2.2.7 . 5 Data Indication and Sto rage 
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Data i ndication and storage equipment such as a typewriter with 

papertape reader/punch is provided in the data reduction area 

of the examination facility by t he Control and Data Handling 

System. 1 This equipment may be used for local integration of 

examination data for the experimenter, entering examination 

data to the core component history file retained in the Digital 

Data Handling System , or for recalling preirradiation test data 

or previous inspection data on experiments and/or components 

from the core component history file . Examination data to be 

integrated, sorted or stored is normally inserted manually into 

the acquisition system located in the data reduc t ion area. When 

desired , applicable examination, data of a routine nature may be 

automatically stored in the data i ndication and s t orage equipment . 

1 . Refer to Interfaces, Appendix C, Item 20 . 
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SECTION 3 . 0 SAFETY CONSIDERATIONS 

3 . 1 HAZARDS 

3 . 1.1 Fi r e 

Fire could be a significant hazard in the examination cell bank , 

particularly when l iquid meta l or metal l ic and carbide f uels 

are handled, and the hazard is increased by gamma heating of 

the f uel material . During remote handling operations fue l 

pins with surface temperatures at ~600 °F may come in contact 

with exposed mat erials, and components. Loss of cooling and 

melt down of fuel will increase the temperature significantly. 
There wi ll also be sodium carry -over on subassemblies which 

can vaporize and deposit within the cells or in the gas puri ­

fication system . Sodium under the proper conditions can be 

combustible. 

Fire can be a hazard in the support areas of the faci l ity 

where e l ectric motors and control consoles are in constant 

use . The use of various solvents for decontamination of 

examination .equipment constitute a fi re hazard. 

3 . 1.2 Criticality 

Criticality constitutes a hazard . Loss of experimental data 

and damage to in-cell materials and equipment could be expected . 
Increased radiation and possible contamination spread would be 
a danger to operat i ng personnel. 

3 . 1.3 Penetrating Radiation 

Penetrating radiation constitute~ a significant hazard . 

Improper removal of fuel , samples ind radioactive equipment 

outside the confinement of the cells can result in high radia­

tion exposures of operating personnel. 

3- 1 
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3.1 . 4 Airborne Contamination 

Airborne contaminates are a signi ficant hazard. Failure of a 

confinement system such as loss of air balance could result in 

a spread of airborne contaminants from areas of higher radio­

activity to areas or zones of little or no radioactivity . 

Improper removal of f uels, samples or highly contaminated 

equipment outside the confinement of the cells can also result 

in an uncontrolled spread of airborne contaminants with sub­

sequent danger to operating personnel . 

3.2 PRECAUTIONS 

3.2.~ Fire 

A purified argon atmosphere is provided and maintained in the 

examination cell bank with puri t y limits (oxygen and moisture) 

established such that combustion cannot be supported. Emer ­
gency power) redundant or backup equipment (atmosphere cooling, 

recirculating and puri ty control, and subassembly cooling) and 
automatic recording, and warning equipment with provisions for 

correcting the malfunction or starting up emerge ncy system 

are provided to prevent t he loss of atmosphere control wi th 

its possible fire and contamination hazards . 

Flammable in-cell construction and equipment mater i als which 
can be damaged by heat will be used only when protected by 

insulation. 

Normal fire protection equipment1 such as overhead sprinklers, 
wall mounted emergency fire f ighting equipment , and warn ing 

devices will be provided for t he operat i ng galleries and 

support areas. Good administrative control and strict adherence 

to established procedures will also be required. Produc ts of 

combustion detectors are provided i n t he neutron reactor cell area. 

l . Re f er to Interfaces, Appendix C, I tem 9 . 
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3 . 2.2 Criticality 

Stringent mechanical as well as adminis t rative critical i ty 

controls 1 ' 2 and procedures are established for operat i on of 
the facility . 

Examination and storage facilities 3 wi ll be designed to pre ­

clude criticality. Only one driver fuel assembly will be 
transferred in each cell area at a time when fuel assemblies 

are located at work stations. The spacing between work loca ­

tions for each assembly will be a minimum of six feet . Acci ­

dental meltdown of driver or test fuel subassemblies is 

possible (loss of cooling capability) and has been taken into 

consideration in establishing safe limi ts . Water or similar 

liquid neutron moderating materials will be excluded from the 

cell bank or limited in quantity to preclude critical i ty . 

Studies 2 will continue to update the established criticality 

criteria for assemblies and will also establish safe limits 

and methods for handling, examining , and processing fuel p i ns , 
capsules and test fuel specimens. Geometrical and/ or mechani cal 

critically-safe fuel pin storage arrangements and fac i lities 
will be determined and provided . 

Critical i ty detect i on and alarm equipment as well as a warn i ng 
system are provided to alert operating personne l in the event 

that criticality accidently occurs . 

3.2 , 3 . Penetrating Radiation 

Protect i on of personnel from penetrating radiation exposure is 

achieved by providing adequate radiat i on shi eldi ng and by lim i t ­

ing the time 

1. Refer to 
2 • Refer to 

Item 8 . 
3 . Refer to 

that personnel remain in radiation fields. 

Re f erences , Appendix A, Items 9 and 14 . 
Support Informat i on Requirements, Appendix B, 

Interfaces, Appendix C, Item 15. 3- 3 
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Shielding 1 will be provided within the facility to limit person­

nel radiation exposures to levels consistent with FFTF Design 

Safety Critera . 2 (See 2.2.2 Cell Structure.) 

Monitoring equipment 3 ' 4 and warning systems as well as admini ­

strative radiation controls and procedures 5 will be provided 

for operation of the facility. Pocket dosimeters are supplied 

to operating personnel for self monitoring of penetrating 

radiation exposure. Continuous health physics monitoring is 

provided during removal of radioactive material and equipment 

from confinement systems and during decontamination operations . 

High gamma area monitors are provided to warn of off-standard 

conditions and set to alarm at rv2 50 mr/hr at the probe. , Change 

areas and personnel decontamination areas will be established 

to serve the under cell radiation zones so that contaminated 

clothing and plastic suits can be removed and personnel decon ­

taminated as soon as possible. 

3 . 2.4 Airborne Contamination 

The control of internal exposure resulti ng from airborne con-
. . 2 ,4 , 5,6 . h. db .d. . bl f . 1 . . tam1nat1on 1s ac 1eve y prov1 1ng su1ta e ac1 1t1es , 

handling and moni to ring techniques , and by strict adherence 

to administrative procedures. Confinement systems are provided 

for transfer, examination and processing fuel, material and 

components i rradiated in the FTR, and for decontamina t ion and 

contact maintenance of contaminated equipment . These confine­

ment systems depend upon ventilation control , and treatment of 

1. Refer to References, Appendix A, Item 10 . 
2. Refer to References, Appendix A, Item 14 . 
3 . Refer to Interfaces, Appendix A, Item 23 . 
4. Refer to Support Information Requirements, Appendix B, 

Item 8 . 
5. Refer to References , Appendix A, Item 13 . 
6 . Refer to References, Appendix A, Item 8 • 
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exhaust gas to remove a i rborne radionucl ides other than noble 

gases before the gas i s discharged through a stack . The con ­

finement systems are des i gned to control the environmental 

release of radi onuc lides in an accident situation to quantities 

within the r equi r ements established i n AEC Manual Chapter 05 24 

and RL supplement RL0524 - 01 . 1 

Radioac t ive airborne contamination spread from cells is pre ­

vented by sealed cells , negative in cell different ial pressur e , 

off-gas filtration and monitoring . Primary HEPA filters are 

instal led i n-cell with secondary back up HEPA fi lters located 

in a radiation control area . 

2 2 3 Emergency systems , alarms ' and procedures are prov i ded to 

i nsure maintenance of the proper a i r flow patterns between 

zones, rooms , cells and hoods so that personnel are warned that 

loss of confi nement has occurred or that equi pment has fai led 

and emergency procedures are requ i red . 

Resp i ratory protec t ion , includi ng breath i ng air outlets and 

air sampling equipment , is provided throughout the fac i lity . 

Conti nuous a l pha and beta- gamma airborne monitoring equipment 

is p r ovided for all areas of the facility to meet Design Saf ety 

and Radiological Control Cr i teria "4 Strict adherence to 

established procedures and admi n i strat i ve control wi 11 be pro ·­

vided during transfer of samples and contaminated equ i pment 

from the confinement sys t ems . 

1 . Refer to References, Append i x A, Item 13 . 
2. Refer to Interfaces, Appendix C, Item 19 . 
3 . Re f er to I nterf aces, Appendix C, I tem 8. 
4 . Refer to References , Appendi x A, Items 8 , 13 , 14 and 25. 
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SECTION 4.0 PRINCIPLES OF OPERATION 

The Inert Gas Cel l Examination Facility is operated independent 

of the FTR i n the remote handling and examination of fuels , 

materials and components irradiated in the FTR . However , reac ­

tor outages can result from improper performance of core 

components returned to the reactor after processing through 

interim examination . The examinati on processing load1 ' 2 of 

fuels , components and materials irradiated in the FTR i s depen­

dent upon the FTR operating cycles and performance . The 

facility i s designed for efficient and econom i cal performance 

of operations without jeopardizing the following: 

Plant and personnel safety 

Radiologi cal contamination control 

Quality 

Preservation of data 

Plant availabi l ity 

The material flow charts shown on Drawings SK-3 - 12569 and 

SK-3-12992 in Appendix F illustrate the transfer and examinat i on 

processes which take p l ace in the Inert Gas Cell Examinati on 

Facility. 

4 . 1 START UP 

4. 1 . 1 Equipment Checkout 

Special attention is required f or a fi nal functional test ing 
and checkout of all in - cell service , transfer, handl i ng, pro­

cess i ng and examination equipment to assure reliable operat i on . 

Operator training for correct equipment operation and the opera ­

tional procedures to be followed during its use will be insti tuted 

1 . Refer to Examination Processing Load Requirements , 
Appendix F. 

2 . Refer to Support Information Requirements , Appendix B, 
Item 1. 4 ·1 
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during this period . Check out and practice of remote removal 

and replacement techniques is a necessary requirement for each 

item of equipment. Maintenance personnel should also receive 

training i n the maintenance techniques to be used during 

operations . 

4.1 . 2 Radiological Support 

The facili ty confinement systems must be checked out and tested 

to assure that all cell penetrations are sealed, negative 

in-cell differential pressure can be maintained, primary and 

secondary off -gas filtra t ion i s operational, air balance has 

been established and can be controlled , all confinement system 

equipment including redundant and backup equipment is opera ­

tional, and all warning systems have been tested , calibrated 

and are operational . 

A comprehensive radiation survey of the cell walls , viewing 

windows , through wall equipment, access and service penetrations 

as well as in-cell radiation barriers wil l be conducted with a 

gamma source to assure that the cell shielding is adequate and 

continuous. 

Radiation monitoring control sys tems such as cri tical r adiat i on 

alarms , continuous alpha and beta-gamma ai r monitors, gamma 
monitoring and alarms, portable monitoring instruments , pers on ­

nel monitoring instruments, and air sample counters wi l l be 
tested and calibrated. All equipment wil l be operable . 

Respiratory protect i on (including breathing air ) and ce l l pe rson ­

nel entry li fe support services will be functionally tested and 

will be operable . 
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4. 1. 3 Support Services 

The electrical power system will be checked out with particular 

attention paid to the emergency power supp l y and its avail ­

ability to such items of equipment as the inert gas puri fication 

and circulation system , the subassembly cooling systems , t he 

ventilation exhaust systems , se l ected ligh t ing , monitoring 

systems and important items of remote handling equipment . 

The facility lighting system will receive a complete check out 

with particular attention paid to i n-cell illumination level s , 

characteristics and their control to assure good visual con ­

trol of in-cell operations , visual inspect1on and photography . 

Special attention will be pa i d to communication between each 

cell operat ing station and to in-cell communication sys t ems 

such as that provided to assist control of cutting and mach i n ­

ing operations , and for voice contact with personnel during 

suited cell entry. 

4. 2 NORMAL OPERATION 

Efficient and economical operation of the facility is dependent 

upon a schedu l ed flow (see f l ow charts) of f uels , material and 

components irradiated in the FTR through the fac i lity . During 
a schedul ed FTR outage scheduling for the majority of the wor k 
to be performed will be focused on assemb l ies requ i ring inte rim 
examinat ion during that outage • . Wh i le the FTR i s operating, 

the majority of the work load schedule will consist of proces s ­
ing assemblies requiring extended interim examination and f i nal 

detailed examinati on . 

4. 2.1 Transfer , Cleaning and Storage 

Assemblies designated for limited interim examinati on , extended 

interim examination or final examination in the Inert Gas Ce l l 
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Examination Facility are transferred from the Fuel Transfer 

Cell Cask1 to the Fuel Handling Cell2 us i ng a cell bank over ­

head bridge crane . A portable cooling unit with combined 

sodium vapor control equipment is attached to each fuel assem ­

bly to be transferre d. Wnen it is assured that adequate cooling 

has been established the assembly is transferred in a vertical 

position to Storage, 2 or Cleaning Stations 2 or to the Interim 

Examination and Disassemb ly Cell . The removal or clean i ng of 

sodium is performed on those assemblies requiring detailed 

visual examination or photography, repair or replacement of 

components and instrumentation, or disassembly for detailed 

examination . 

Fuel assemblies are stored2 ' 3 in critically-safe, cooled, 

shielded storage locations in the Fuel Handling Cell . Coo l i ng 

of the fuel subassembl i es is maintained during storage . 

Shielded storage for material assemblies 2 ' 3 is also provi ded i n 

the Fuel Handli ng Cell . Space is avai lable for 6 hanger r ods 

on assembly ducts in shielded storage racks i n the Interim 

Examination and Disassembly Cell . 

Assemblies scheduled to return to the FTR after exami nation ar e 

transferred t o the Fuel Transfer Cell Cask using the overhe ad 

bridge crane . Following examination fuel, material or components 

packaged in suitable containers 2 ar e t r ans ferred to the Fuel 

Handling Cell or through the ce i ling of the Equipment Stor age 

and Transfer Cell utilizing the waste transfer devi ce and 

bottom loading c asks. 

During examination operations and prio r to transfer par t i cul ate 

material and/or radioacti ve con t amination on assembly sur f aces 

1s minimized by one or more of the following me t hods: 

1 . Refer to Interfaces, Appendix C, Item 13 . 
2 . Refer to Interfaces , Appendix C, Item 15 . 
3. Refer to Support Information Requirements, Appendix B, 

Item 1. 4- 4 
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Good housekeeping prac tice (rout i ne cleanup of cutting chips , 

particulate from failed fuel , sodium oxide , etc.) . 

Wipe individual pins prior to reassembly . 

Wipe exterior assembly surfaces prior to transfer . 

Reprocess non - failed and non -vented assemb lies through the 

sodium removal station (this assumes the sodium removal 

process utilizes a wash step) . 

Specimens are normally packaged in containers prior to sh i pment 

to protect the specimens from damage during water storage and/or 

shipments, and to minimize spread of contamination : · ~etnoas­

used to minimize surface contamination on containers prior to 

transfer to a cask or the water storage basin include ultrason1c 

cleaning (see 2. 2.6 AF), and wiping . 

4 . 2 . 2 Limited Interim Examination 

Assemblies which have not been cleaned are transferred from the 

Fuel Handling Cell to the Interim Examination and Disassembly 

Cell by the over head bridge crane for a limited examination . 
A new cooling gas supply hose is connected to the portable coo l· 

ing unit before the supply hose from the Fuel Handling Cell is 
disconnected. Limited visual inspection, photography, neutron 

radiography and gamma scanning may be performed before r etur n 
to the F.T.R. during the outage. If data obtained indicates 

more extensive interim examination is required the assemb l y 1s 
transferred back to the Fuel Handling Cell for sodium removal . 

Assemblies which have had the sodium removed and are to be 
returned to the FTR during the outage are transfe rred to the 

Interim Examination and Disassembly Cell by the overhead 

bridge crane for a limited i nterim examination. Operations per ­

formed during limited inte r im examination may include removal 

and replacement of ducts , (depends upon de c ay heat leve l ) vi sual 

inspection and photography of areas of interest, over all 
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dimensional and interpi n spacing measurements , neutron radiog­

raphy, gamma scanning and testing of instrumentation . Cooling 

of fuel subassemblies is maintained during all operations . 

As preparati on of the assemblies for reinsertion in the FTR 

required instrument integrity tests , overall dimensional and 

straightness measurements, cleaning and gas flow tests are 

performed . 1 Written quality control procedures will ~e prepared 

and fo llowed during the reassembly operations . 

4 . 2 . 3 Extended Interim Examination 

Assemblies which have had the sodium removed in the Fuel 

Handling Cell and are to be returned to the FTR are transferr ed 

to the Interim Examination and Di sassembly Cell by the over ­

head bridge crane for an extended interim examination . Cool i ng 

of fue l subassemblies is maintained during all operations . 

Assembly reinsertion preparation and tests will be similar to 

those for limited interim examination. 

For an extended i nterim examination; equipment is provided i n 

the Interim Examination Cell for duct removal and replacement, 

disassembly and reassembly or replacement of pins , specimens 

and instrumentation , visual inspection , photography, overall 

dimensional and interpin spac i ng measurement, neutron radiog ­
raphy , gamma scanning and instrumentation testing and repair. 

Replacement specimens may include, t he original specimens , non ­

irradiated specimens or specimens previously i rradiate d at t he 
FTR or other sites . 2 Specimens removed during interim examl na­

tion may be processed through detailed examination and then 

reassembled . 

1 . Refer to Support Inf ormation Requirements , Appendix B, 
I tern 1. 

2 . Refer t o Interfaces , Appendix C, Items 14 and 15 . 
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4.2.4 Final Disassembly and Detailed Examination 

Cleaned assemblies designated for disassembly and final de~ailed 

examination are transferred into the Interim Examination and 

Disassemb l y Cell . 

Assembly processing is similar to that for extended interim 

examination except that reassembly is not required . Hardware 

components will be processed according to schedule , reactor 

operations and experimenter interest . Assembly hardware no 

longer required, is transferred to the Detailed Exami nat ion 

Cell and prepared for disposal. 

Material capsules may be transferred to the Detailed Examinati on 

Cell for disassembly , detailed examination and preparation for 

shipment . 

Individual fuel pins, fuel or mater.ial specimens, and hardware 

requiring further inspection or processing are transferred to 

the . Detailed Examination Ce l l for length , warp and cross ­
sectional measurements, weighing fuel pin balance point determina ­

tion, leak testing , fission gas collection and measurement, or 
packaging. 

Attention will be focused on the collection of good usable 

data and in maintaining the identity of al l assemb l ies capsule s , 
pins, specimens or components during di sassembly, exami nati on, 
transfers , packaging and storage . Pi ns and specimens are 

placed in transfer and storage racks to maintain identit y and 
faci litate handl i ng. Those items awa i ting exami nation are 

placed in shielded storage . Items completing examination are 

packaged for disposal or shi pment to fuel reprocess i ng . 

Critically safe, shielded and cooled storage is available for 

800 fuel pins or fuel specimens in the Detai led Examination 

Cell . Material speci men and component storage r acks a r e al s o 

available . 4- 7 
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Hardware components transferred to the Detailed Examination 

Cell wil l be processed according to schedule , reactor operations 

and experimenter in terest. Those components completing their 

examination and no longer of inte rest and those components of 

no interest will be prepared for disposal. 

Photographs or radiographs taken during examination operations 

are processed immediately to ensure that the quality of data 
meets the experimenter needs . Nega t ives are forwarded to out­

side facilities for reproduction . 

Recording of data either automatically or through the use of 

personnel is a continuing operation. Data must be reduced, 

negat1ves analyzed and calculations performed to convert data 

for input to the Central Control and Data Handling System . 1 ' 2 

4 . 2 . 5 Short Term Test Examination 

Short term irradiated test assemblies 3 ' 4 ' 5 are rece i ved in the 

Inert Gas Cell Examination Facility from the Fuel Handling Ce l l 

for short term interim examination or for final examination 

during FTR operation. The short term test assemblies scheduled 

for an interim examination which are received with sodium 
removed must be disassembled, specimens examined and/or repl aced, 

reassembled , and returned to the FTR for reinserti on . Examina­
tion operations will be similar to those performed during a 

regular limited interim examination with the excepti on that 

1. Refer to 
2 . Refer to 

Item 5 0 

3 . Refer to 
4. Refer to 

Appendix 
5 . Refer to 

Item 12 . 

Interfaces , Appendix C, Item 20 . 
Support Information Requirements , Appendix B, 

Interfaces, Appendix C, Item 18 . 
Examinati on Processing Load Requirements, 
F . 
Support In formati on Requirements, Appendix B, 
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the capsules c ontaining mult i ple spe c i mens may be dis as s emb led 

and selected s pecimens replaced . Cap sule s may be rep l aced t o 

assist in t he reassembly 

4 . 3 SHUTDOWN 

No special shutdown operations ar e foreseen for this fac ility 
at the conceptual des ign stage. Thes e operations wil l be 

reviewed and finalized during p r e limi nary design " 

4 . 4 SPEC I AL OR INFRE QUENT OPERATION 

One spare operating s t a ti on i n t he Detai l ed Exami nation Cell 

is provided t o meet p r e se ntly unfores e en requirements . I t may 
be used for i nstal l ation of speci al examinat ion equipment 

because the FTR will be ut i l i zed for spec i al i ze d tests1 to 

resolve basic rese arch pr oblems. Th i s s pe cial equipment and 

the procedures for i ts ope ration will be provided by the 

experimenters concerned . During normal operations a number of 

special (nons cheduled) tasks will be pe r fo rme d as t he ex amina­

tion op e rations progress in order to achie ve maximum r etrieval 

of data. For ins tance it may be necessary to hand l e a c losed 

loop t ub e con t aining sodi um and a s tuck closed loop assembly . 

During prelimi nary design the handling re quirements and p roce­

dures2 for such an occur rence will be defined t o assure that 
basic handling capabi li t ies are adequate . Special equipment 

nee ded to handle a stuck f u'e 1 assembly and c losed loop tube 
will not be provided i nitially . 

4 . 5 EMERGENCY 

Emergency systems , alarms and pro ce du res are provided to 

insure detection of nonstandard radiat i on or contamination 

1 . Refer to References , Appendix A, I t em 7 . 
2. Refer to Support Information Requirements , Appendi x B, 

Item 4 . 
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condi tions. Personnel are warne d and eme rgency p rocedures 

followed i n th e event , contami nated mate r ial has spread , a 

loss of confinement h as occur r ed or certain equi pmen t has 

f ailed . 

Cri t ical i ty de t ection and alarm equipment as we l l as a war ning 

sys t em are provided in the facility . I n t he event an uninten ­

tional criticality occurs personne l a re warned and evacuat ed , 

and appropri a t e p r ocedures i n i t i ated. 

Emergency powe r is provided to the inert gas pur ificati on and 

ci rcul a t i on system , the subassemb ly cooling equipment, the 

ventilat i on exhaust system, in- ce ll cranes and electric 

manipulato rs , moni toring eq~ipment and some lights both i n - cell 

and in the support area. 

Redundan t or backup equipment for the in -cell atmosphe r e cool ing, 

re ci rculation and purity control is provided with automati c 

r e cordi ng, war ning and startup systems. Los s of a t mosphere con ­

t ro l with its possible contamination and fire hazar ds is pre ­

vented by prov isions for automati c correc tion of the mal funct1~n 

on startup of the eme rgency systems as well as warn ing of the 

incident . 

Fi re pro t ecti on equ i pment such as overhead sprinklers , wall 
mounted emergency f ire fight i ng equipmen t and warning device s 
as well as appropr i ate procedures are provided 1n t he event a 

fi re occurs in the operating galle rie s or support areas . Per­

sonnel are war ned or evacuated and app ropri a t e ac ti on t aken 
t o e liminate the emergency . 

A backup cool i ng method and proce dure s a re provided to p revent 

fuel mel t down resul ting f rom l oss of primary cooling. Th e 

cooling equipment wil l be desi gned to assure t hat evacuat ion 
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can be accomplished wi thout loss of subassembly cooling with 

subsequent meltdown . A study1 will determine an optimal 

design -procedural arrangement for the Facility and equipment . 

1 . Refer to Support Informational Requirements, Appendix B, 
Item 3. 
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The Radioactive Maintenance System1 will provide the support 

facilities , equipment and procedures for out-of-cell decon­

tamination and maintenance of the Inert Gas Cell Examination 

Facility equipment. 

5.1 PREVENTATIVE MAINTENANCE 

A. Continuous operator train ing in the principles of opera­

tion and control and the proper procedures to be followed 

when using in-cell equipment is good assurance against 

possible costly downtime for major maintenance or repair 

of the equipment . 

B. Periodic lubrication , adjustment and inspection of all 

in-cell equipment is scheduled on a routine basis and is 

performed remotely when possible. Where remote preventa ­

tive maintenance is not feasible the equipment or component 

is transferred from the cell to the Decontamination Cell . 1 

Minimum decontamination may be required for lubrication , 

adjustment, inspection and minor replacement of parts 

prior to return of equipment to the cell. Equipment or 

components which have a high use fac tor and require complex 

or extensive decontamination prior to routine maintenance 
are rep l aced with spare or redundant equipment or 

components . 

C. Load testing of all handling and transfer equipment is 

performed on a scheduled rout ine basis. 

D. In-cell equipment , instrumentation, and equipment contr ols 

are inspected , adjusted, and calibrated on a schedule d 

routine basis. 

1. Refer to Interfaces, Appendix C, Item 16 . 
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E. Alarms and detection devices are inspected, tested, and 

calibrated in accordance with Design Saf ety and Radiologi­

cal Control Requ i r ements . 1 

5.2 GENERAL MAI NTENAN CE 

A. Insofar as p r acti cal in-cell equipment will be designed 

f or remote r emoval , decontamination and maintenance . 

B. Master sl ave manipular slave ends , electromechanical mani ­

pular components , crane components, special equipment com ­
ponents , and examination equipment are all tr.ansferred 

through the Equipment Storage and Trans f er Cell to t he 
Decontamination Cell for contact maintenance . Master 

slave manipulator through tubes are removed or installed 
from the operating gallery side of the cell walls utilizi ng 

portable sealed handling containers . 

C. Equipment modules greater than 6 feet in length or di ameter 

are transferred through the equipment access part in the 

ceiling of the Inter i m Examination and Disassembly Cell t o 

portable sealed equipment handling containe r s for transpo r t 

of the modules to decontami nation and contact mai ntenance 

facilities . 

D. Entry into the cell bank i n life support sui ts wil l be 
necessary on occasion particularly duri ng a major outage 
or to complete a decontami nation of the cell bank. The 

cell bank atmosphere may be change d to ai r f or a major 
equipment changeout . Personnel entry i s made by a pair of 

individuals both in life support suits . 

E. Lights and f ilteri ng equipment are remotely replaced on a 

routine bas i s but they may require more frequent changing 

i f illumination levels decre ase or if filt e r pressure drop 

is excessive . 

1. Refer to Reference s, Appendix A, Items 8 and 14 . 
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F . Viewing wi ndow sections are replaced as requi red to main­

tain clar i ty for visual control. 

G. Complex contact maintenance of contaminated manipulators 

and examination equipment is performed in a repair shop 

adjacent to t he Decontamination Cell. Gl ove boxes and 

hoods are provide d to assist in maintenance and repair of 

this equipment. 

H. Shielded equipment storage i s provided f or equipment waiting 

for mai ntenance or repair, or for return to the cell bank . 

I. Spare components and replacement part storage is also 

provided. 

J. A manipulator master end repair shop and parts storage 

area i s also provi ded in the support area adjacent to the 

cell bank . 

5 . 3 DECONTAMINATION! 

A. Equipment or means wi ll be provi ded f or remote cleanup 

and decontamination of cell interi ors and preliminary 

decontamination of equipment. 

B. Decontaminat i on of t he cells and equipment is required 

periodically to prevent radiation levels from becomi ng 
unmanageably high . 

C. Only preliminary decontami nation of equi pment will be car ­
ried out i n the cells parti cularly f or equipment being 

reffioved, with complete decontamination of the equipmen t 

being done in the support area . 

1 . Refer to Support Information Requi rements , Appendix B, 
Item 13. 
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D. A Decontamination Cell1 is provided, sized, and equipped 

for cleaning of highly contaminated equipment prior to 

contact decontamination, maintenance, repair or storage . 

Its location adjacent to the Equipment Transfer Tunnel 

below the Equipment Storage and Transfer Cell will assist 

in minimizing airborne contamination spread and reducing 

personnel exposure . 

E . Glove boxes and hoods are provided for contact decontamina­

tion of hard to decontaminate equipment components or 

parts. 

F. Surface finishes and corrosion resistant materials are 

specified for in-cell equipment to facilitate 

decontamination. 

G. The advantages of parts replacement over decontamination 

will be determined on the basis of cost, down time and 

personnel dose rates . 

H. Decontamination of the cells is required for an outage 

involving a change in mission or a major change of equip ­

ment . The procedure for decontamination of the cell bank 

during a major outage includes the following steps: 

1 . Remove all irradiated fuel and material . 
2. Partially decontaminate equipment and remove from ce l l . 
3 . Remotely decontaminate cell interior by vacuumi ng and 

washing or wiping with detergents and solvents. 
4 . Remotely survey cell interiors and mop both fixed and 

smearable radiation levels. 

1 . Refer to Interfaces, Appendix C, Item 16 . 
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5 . Remotely decontaminate hot spots with acids on cover 

with shielding until penetrating radi ation levels have 

been reduced to levels which permit reasonable person­

nel working times . 

6 . Enter cell in plastic life support suits . 

7 . Complete cell decontamination by contact until radia ­

tion levels have been reduced to levels wh i ch permit 

reasonable personnel working times for all 

modifications , 
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APPENDIX B 

SUPPORT INFORMAT I ON REQUI REMENTS 

Item Information Required 

1 . Functional Testing Requirements 

A. Number of fuel and material 
test assemblies for limited 
interim, extended interim 
and f inal examination . 

B. Number of driver fuel assem­
blies to be examined. 

C. The types of inspection and 
testing operations required 
for interim and final 
examination . 

D. Special examination require ­
ments f or environmental con ­
trol and p reservation of data 
during examination operation 
such as: 
(1) Subassembly surface tern­

perature control 
(2) Sodium removal criteria 

(t o include ve nted and 
failed fuels) 

(3) I nert gas atmosphere 
purity criteria 

(4) Criteria for test rein ­
sertion 

(5 ) Handling requirements 
(vertical i ty ) 

In f ormation 
Type of Effort Source 

Des i gn Study BNW 189a 
Task DSA7 

When Required 

Start prelimi­
nary design to 
mid-preliminary 
design 
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APPENDIX B 

SUPPORT INFORMATION REQUIREMENTS (contd) 

Information Required 

(6) Shipping requirements 
(7) Process rate studies 
(8) Storage requirements. 

E. Reactor structural material 
and component examination 
requirements . 

F . Typical test subassembly 
designs 

Inert Gas Atmosphere 

A. Defini tion of basic require ­
ments for the inert gas 
handling system. 

B. Define pressure and tempera­
ture contror requirements 

Gas Cooling of FFTF Fuel 

A. Establish preliminary design 
criteria for forced gas cool ­
ing of fuel subassemblies and 
fuel storage locations . 

B. Design data and criteria for 
backup f ue l subassembly 
cooling equipment , Deter ­
mine design- procedural op ti ­
mizat i on for continued cool ing 
during emergency evac uation . 

Information 
Type of Effort Source When Required 

Design Study 

Engineering 
Study & Equip ­
ment Develop ­
ment . 

DSA-7 & FE-4 

BNW 189 Task Start prelimi-
FE-2 & AE nary design 

BNW 189 Task Late prelimi -
FE - 7 nary design 
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SUPPORT INFORMATION REQUIREMENTS (contd) 

Information 
Information Required Type of Effort Source When Required 

C. Fuel Subassembly and pin 
decay output . 

D. Determine radiant heat levels 
from gas cooled subassemblies. 

Examination E~uipment (Refer to 
Appendix D & ) 

A. Determine special examination 
equipment development 
requirements . 

B. Es tablish equipment concepts 
and input on cell space , 
viewing , handling and ser­
vices for prelimi nary design 
descript ions. 

C. Es t ablish special or engi ­
neered examination equipment 
specifications . 

Data Storage and Reduction -

A. Requiremen t s for experi ­
mental tests . 

B. Requirements for driver fuel 
survei l lance program . 

C. Requirements for accoun t ­
ability and locat ion of fue l , 
mater ial and componen ts . 

Design and 
Development 
Study 

Engineering 
Study 

BNW 189a 
Task DSA-4 
DSA- 4 

BNW 189a 
Task FE-4 

AE 

Start pre limi ­
nary des i gn to 
late prel i mi ­
nary des i gn 

Mid- prel i minary 
design 
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APPENDIX B 

SUPPORT INFORMATION REQUIREMENTS (contd) 

Information Required 

D. Determine equipment require­
ments for data storage and 
reductions . 

Materials and Component Selec ­
tion 

A. Establish in-cell struc - · 
tural material. 

B. Es tablish design criteria 
and candidate materials f or 
in - cell equipment design . 

C. Establish design data or 
functional performance of 
materials, components and 
equipment in examination 
cell environs . 

Viewing Window Criteria 

Determine optimum window 
viewing angles and light 
transmission . 

Radiological Control 

A. Criteria f or a irborne con ­
tamination confinement 
requi rements . 

Information 
Type of Effort Source When Required 

Design and 
Development 
Study 

Development 
Study 

Eng ineering 
Study 

AE 

AE 

BNW 189a 
Task TF - 4 

AE 

BNW 189a 
Task DSA- 3 

Preliminary 
design 
Mid-preliminary 

Late preliminary 
design to final 
design 

Late preliminary 
design 

Start prelimi ­
nary design to 
mid- preliminary 
design . 
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SUPPOUT INFORMATION REQUIREMENTS (contd) 

Item Information Required 

B. Radiation shielding 
requirements 

C. Radiation level studies. 

D. Determine radiation monitor­
ing equipment requirements 

E. Criteria for criticality 
control. 

9 . Waste Disposal 

Waste packaging requirements. 

10 . I n - Cell Lighting 

l L 

In - cell lighting requirements 
for viewing, photography remote 
operations and T . V. 

Decontamination 

De termine decontamination 
requirements & methods for 
examination equipment . Decon ­
tamination processes shall be 
compatible with equipment mate ­
rials selected and the safety 
limits for personnel exposure 
during contact maintenance . 

Information 
Type of Effort Source When Required 

Engineering 
Study 

Engineering 
Study 

Engineering 
Study 

DSA-4 

DSA-4 

AE 

CP - 1 

BNW 189a , 
AE & 
System 24 

AE 

BNW 189a 
Task FH - 5, 
CSDD System 
44 

Start to mid­
preliminary 
design 

Mid~preliminary 
design 

Mid-preliminary 
design 
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SUPPORT INFORMATION REQUIREMENTS (contd) 

Item 

12 . 

Information Required 

Short Term Irradiation Tests 

Determine impact of short 
term Irradiation Facility 
Tests on the Inert Gas Cell 
Examination Facility Concept . 

13 . Sodium Removal Equipment 

t:C 
1 
0\ 

A. Determine design criteria 
for a proven method or equip ­
ment for removal of sodium 
from failed or vented fuel 
assemblies , and components. 

B. Es tablish characteristics 
of wastes from cleaning 
operations . 

C. Es tablish Sodium Removal 
equipment concept . 

Information 
Type of Effort Source 

Engineering AE 
Study 

Design and 
Development 
Study 

BNW 189a 
Task FE - 4 
& Rm - 11 

When Required 

Mid~preliminary 
design 

Late preliminary 
design 
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1. 

2 . 

3. 

4. 

50 

6 . 

Service 

Electrical Power 

Communications Equipment 

Lighting 

Facility Arrangement 
and Support Equipment 

Site Arrangement 

Service Piping and 
Respiratory Protection 

APPENDIX C 

INTERFACES 

INTERFACING SYSTEM 

No. Title Interfacing Area 

12 

15 

16 

21 

22 

23 

Building Electrical 
Power System 

Communications System 

Lighting System 

Structures 

Site Facilities 

Normal and emergency 
facility and equipment 
electrical supply. 

Normal faci l ity communi ­
cations. Operational 
communications such as 
operating stations net­
work , in-cell microphones , 
and portable in-cell cameras 
with closed circuit TV 
systems. 
In-cell , operating gallery 
and support area lighting. 

High bay bridge crane. 
Personnel and equipment 
access . Facility struc­
ture and arrangement. 
Cell doors , locker room 
and equipment. Cell 
penetrations , sleeves and 
frames . Office equipment. 

Space for future linear 
expansion of examination 
facility . 

Service Piping System Air sampling heads, 
breathing air, high pres -

< td 
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sure air, process sewer, 
steam and water supply, 
sanitary sewer & Labora­
tory vacuum supply . 
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Item Service No. 

7. Radioactive Waste 24 
Disposal 

8 . Confinement Systems 25 
Heating and Ventilation 

9 . Fire Protection 26 

10 . Component Examination 31 

11. Component Examination 33 

12 . Component Examination 35 

13 . Reactor Refueling 41 

n 

N 

APPENDIX C (contd) 

INTERFACES 

INTERFACING SYSTEM 

Title 

Radioactive Waste 
System 

Heating and Ventilation 
System 

Pl ant Fire Protection 
System 

Reactor Core 

Reactor Nuclear 
Control Components 

First Core Fuel 
Assembly Component 

Reactor Refueling 
System 

Interfacing Area 

Liquid and solid radio ­
active waste disposal. 
Waste packaging require ­
ments & solid waste cask . 

Confinement systems for 
operating galleries, 
support areas and hoods 
including air balance 
control , filtered exhaust , 
and sampling . Normal 
facility heating and 
ventilation requirements . 

Normal facility fire 
detection , warning and 
protection for operating 
galleries and support 
areas . 

Reflector Assembly 
examination 

Control Rod Assembly 
examination 

Driver Fuel Assemb l y 
examination . 

Decay storage of Test 
Assemblies . Reinsertion 
of Assemblies . 
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Item Service 
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VI 

14 . Nonirradiated Fuel 
Hand ling 

15 . Fuel Handling cell 

APPENDIX C (contd) 

INTERFACES 

INTERFACING SYSTEM 

No . Ti tle 

42 Nonirradiated Fuel 
Handling System 

43 Irradiated Fuel 
Handling System 

Interfacing Area 

Storage of Neutron Radiog ­
raphy Reactor nonirradiated 
fuel . Handling nonirradiated 
replacement specimens . Radi ­
ography requirements for 
nonirradiated components . 

Transfer of irradiated 
f uels materials and core 
components between the 
Inert Gas Cell Examination 
Facility and the Reactor 
Refueling System , and the 
Underwater Sto rage and 
Loadout Basin . Storage and 
normal sodium cleaning of 
irradiated fuels materials 
and core components designed 
for examination . Provide 
space for special sodium 
remova l equipment (failed or 
vented fuels) supplied by 
the Inert Gas Cell Examina­
tion Facility . Packaging 
requirements for shipment 
of pins and specimens . 

Transfer replacement speci ­
mens . to Examination Facil ­
ity as received from off ~ 
site . 
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16 , 

17 0 

18 . 

19 

Service No . 

Decontamination and 44 
Maintenance 

Closed Loop 61 
Assemblies 

Short -T erm 68 
Assemblies 

Inert Gas Atmosphere 82 

APPENDIX C (contd) 

INTERFACES 

INTERFACING SYSTEM 

Title 

Radioactive Maintenance 
System 

Closed Loop System 

Short - Term Irradiation 
Facility 

Inert Gas Receiving 
and Processing System 

Interfacing Area 

Transfer of packaged pins 
and specimens for shipment 
offsite . 

Share cell bank bridge cranes 
and electromechanical 
manipulators. 

Decontamination cell and 
hoods equipped for clean-
ing of highly contaminated 
equipment adjacent to cell 
bank. Equipment handling 
containers 

Support area for contact 
decontamination maintenance 
and storage of contaminated 
equipment . 

Overall dimensions f or closed 
loop tubes examination require ­
ments . 

Component Configuration & 
examina tion requirements . 

Provision and maintenance 
of a filtered, cooled and < t:P 

purified argon atmosphere e, ~ 
in the cell bank, forced c ~ 
gas cooling of fuel subas - ~ ~ 
semblies and cooling in - -...:~ 2; 
cell fuel storage l ocat ions . ~ 



Item Service 
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20. Data Storage and 
Reduction 

21. Component Examination 

22 . Instruments 

23 . Radiation Safety 

24 . Sodium Analysis 

No. 

91 

92 

93 

96 

85 

APPENDIX C (contd) 

INTERFACES 

INTERFACING SYSTEM 

Title 

Central Control and 
Data Handling System 

Reactor & Vessel 
Instrumentation System 

Plant I nstrumentation 
System 

Radiation Moni toring 
System 

Chemical Analysis 
Facility 

Interfacing Area 

Supply high and low pres ­
sure inert gas for equip ­
ment operation. 

Confinement systems for 
the cell bank including gas 
balance and its control, 
filtered exhaust and its 
sampling , chemical clean- up 
systems, and emergency 
systems and a l arms . 

Recording , storage and 
reduction of information 
obtained dur ing disassembly, 
reassembly , examination, 
storage and packaging 
operations . 

Component configuration 
examination requirements . 

General cell operating 
instruments . 

Radiation monitoring 
equipment . 

Analyze sodium from 
experiments . 
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APPENDIX D 

CONCEPTUAL DESIGN EVALUATIONS 

D.l FUEL EXAMINATION FACILITY ALTERNATES 

Alternate types of facilities to supplement and backup the 

Inert Gas Ce ll Examination Facility were considered during 

development of the concept described in this CFDD. 

D.l.l Underwater Cell Examination Facility 

A. An Underwater Ce ll Examination Facility would provide an 

economical means f or examination of those fuel, materials 

and components irradiated in the FTR which are compati ble 

with water. 

1 . This type of fac i lity construction and operating 

costs are generally lower than either an inert gas 

facility or an air environment cell . 

2. An underwater cell would provide a facility where heat 

removal from high decay power FTR components or expe r i­

ments need not be a major concern. This capab ili ty is 

a major advantage when it is realized that decay powe r 
for experiments may approach 10 kilowatts after one t o 

two months of cooling. 

3 . The facility would be very convenient for use with the 

Underwater Storage and Loadout Basin. 1 

B. Evaluation of preliminary studies, Functional Test Require ­
ments and Examination Work Load Estimates indic ates that a 

major portion of the expected FFTF experimental load and 

potential future driver fuels should not be examined under 

water. An Underwater Cell Examination Facility is not 

recommended for the following reasons: 

1. Refer to Interfaces, Appendix C, Item 15 . 
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1. It is difficult to assure that sensit i zed stainless 

steels will not react with water and effect data obtained 

during subsequent radi ometallurgy examination . 1 

2 . Materials and components that can be examined underwater 

without concern over loss of data have relatively low 

heat removal requirements. 

3 , Components which should not be examined underwater 

include : 

a. Failed and vented fuels 
b . Singly encapsulated carbide , sodium bonded and 

possibly nitride fuels 

c. Unencapsulated corrosion and mechanical test 

specimens. 

4. Because inert gas cells are provided in FFTF, expansion 

of these cells and elimination of underwater examina tion 

has cost advantages. 

D. l . 2 Air Atmosphere Cel l Examination Facility 

An Air Atmosphere Cell Examination Facility would be s lightly 

more economical than an i nert gas facility for examinat i on of 

those fuels, materials and components irradiated i n the FTR 

that do not require strict environmental control . 

Evaluation of preliminary studies, Functional Test Requirements 

and Examination Work Load Estimates indicate that the fra c tion 
of fuels and materials that do not require strict environmenta l 

control for preservation of data during examination is re l a tively 
small , part i cularly if the fuels or materials are to be returned 

to the reactor after examination . The option of possibly 

1. Refer to References , Appendix A, I tems 28 and 29 . 
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returning an experiment to the r eac tor even though i t had b een 

thought the irradiation had been complete at the time it was 

removed from the reactor is not as practical as from an inert 

gas cell . More over, i t would be necessary to provi de a purge 

chamber duri ng transfer between the air atmo s phere cell and 

the Inert Gas Fuel Transfer Cell . 1 

An Air Atmosphere Cell Examination Fac1li ty 1s not re commended 

as there appears to be no rea+ advantages . 

D. l . 3 Parallel Cell ArJangement 

Aerojet-General Corporat i on performed a Systems Integrat ion 
2 Study to identify and develop alternate equipment and sys tem 

arrangement concepts and operat i onal f low pa t te r ns that would 

fulfill the combined functions and requiremen t s of t he FFTF 

Systems Group 40, Fuel Handl ing and Radioactive Maintenance 

including Fue l Examination . As part of thi s study, the adv an ­

tages and disadvantages of a parallel ce ll arrangemen t i n '"h ich 

the f uel examination fac1lity and fuel transfer ce ll are 

arranged in parallel wi th a common fuel t r ansfe r area from 

reactor contai nment was examined . The arr angement permitted 

diverting a specimen to those por t i ons of FFTF equ i ppe d for 

loadout and shipp i ng without necessi t a t i ng pass age through p re ­

vious ly traversed exam1nat i on spaces as we l l as i nappropri a t e 

portions of the irrad1ated fuel h andling space. Inte rconnecting 

trans f er cells or transfer tunnel s be tween the two paral l el c ell 

banks and multiple l oadout ports we re cons i dered as a l te rn ate 

methods for trans ferring specimens f rom one cell b ank t o the 

other . The advantages and disadvan tages as dete r mi ned by AGC 

i n the course of t he Sys tem 40 Integrati on Study are l isted 1n 

their report . 

1 . Refer to Interfaces, Appendix C, Item 15 . 
2 . Re f er to Reference s , Appendix A, Item 37 . 

D- 3 



BNWL - 500 

Volume 71 

Alternate cell arrangements whi ch utilized interconnect ing 

transfer cells or tunnels, or multiple loadout ports f or 

transfer of fuel pin, s pecimen and hardware items between 

cell areas were examined and evaluated during t he period le ad ­

lng to the select i on of the reference cel l arrangement in 

the CFDD . 

Selection of an in - line cell arrangement permi ts equipment 

such as overhead cranes and manipulators to be s hared, re duce s 

costs of concre t e for cell walls and transfer tunnels , and 

el i minate costs of casks . The re f erence cell as selected 

meets all the major f unct i ons of the Inert Gas Cell Exami na ­

tion Facility for less cost than the other arrangements con ­

s idered . It also has a higher operating effi ciency than e i ther 

alternate and provides bette r contamination control than the 

mult i ple port-cask arrangement . 

D. 2 CELL BANK ARRANGEMENT 

The location of the examina tion faci lity i n line with and adja ­

cent to the Fuel Handling Cell1 wi th i n a common ce l l bank prov 1 d~ s 
for maximum ut i lizat1on of the Fuel Handling Cell as a common 

zone f or t r ansfer of fuels , materia ls and compone n t s irradiate d 

i n the FTR specified f or examination , s to r ag e or s h ipment . 
Th i s l ocati on mi nimize s the number of c omp l ex materi a l trans f e rs 

(cooling must be maintai ned for fue l s ubas s embli es) b e t we en 
facili t ies handling equ i pment. It al s o a l l ows grea t e r flexi ­

b i l i t y for futu r e operat i ons in that ce r t a i n fa cil i t ies are 
shar ed such as over he ad br i dge cranes and e l ectromech anical 

mani pulato r s whi l e othe r fa ciliti es may be shared shou l d the 

need arise such as di sass embly (process i ng ) of driver as sem­

bl i e s i n t he Interi m Examination and Dis assemb l y Ce l l of t he 

cell bank an d l i mite d v i sua l inspection and phot ography of 

assemblies in the Fue l Handling Cel l . 

1 . Re f e r to Inte rfaces, Appe ndi x C, I tem 15 . D- 4 
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The in-line cell bank arrangement relative to single unit cells 

has the advantages of: (1 ) greater flexib i lity of operations , 

and (2) lower cost . Flexibility i s enhanced because the cell 

space given process operat i ons can be adjusted as needed . 

Equipment can be moved directly and eas i ly from cell to cell . 

Addit i onal ce lls may be added to the cell bank without disrupt ­

ing the material flows within the cell . The cost of the cells 

is less bec ause a number of items can be shared . A single fuel , 

material and component transfer statlon , and a single large 

equipment transfer dev i ce can serve the whole cell bank . The 

overhead handling system (bridge cranes and mani pulato r s) 

service the entire cell bank as well as t ransfe r i t ems to and 

from the Fuel Handling Cell . The length of the sh i elding wall 

is less s ince there i s an outside wall on only t wo or three 

s i des of the cells rathe r than on all four walls . 

The di sadvantages of the in-line cell arrangement are : 

(1) the operati ng gallery floor area surround i ng the cel l is 

somewhat l imi t ed for control or access, and (2 ) t he ope rat ion 

of an i ndividual cell is no t completely independent of i ts 

neighbor . With prope r ut i lization of s pace and shieldi ng 

these disadvantages should not present any prob lems . 

Overall size of the facility i s bas ed on engi neer1 ng j udgment 

dependent upon assembly length, handl i ng requiremen t s and the 

examination process i ng load. The depth of 65 f eet for the 

Interim Examinat i on and Disassembly Cell a l lows full l ength 

test assemblies to be di sassembled, examined an d reassemb l e d 

i n a vert ical pos i t i on . 

D. 3 STAI NLESS STEE L LINER 

A stainless steel line r 1 was chosen for the cell bank in terna l 

surface s over a carbon s teel liner with a thermop l asti c res1n 

1 . Refer to Refe r ences , Appendix A, I tem 24 . 
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based coating on the basis of lower long term costs and the 

many operational advantages of stainless steel : 

A. Maintenance of the in - cell surfaces i s eliminated . 

B. Decreased vulnerability of the cell walls to i nadvertent 

physical damage during handling operati ons . 

C. Decontaminat i on of the cells i s easier and more efficien t . 

D. Bas~d upon expected in -cell radiation levels and life 

expectancy! an epoxy coated steel l i ner would require cell 

entry about once every two year s for replacement of the 

epoxy coat i ng 1n the Interim Examination and Disassembly 

Cell area . 

The disadvantages of the stainless steel liner are its higher 

initi al capital cost compared to a carbon steel liner with a 

thermoplastic resin coating and the decreased light reflec tivlty 

from the walls for visual control of examination operations n 

D. 4 INERT GAS ATMOSPHERE 

Three candidate gases are being considered for the Ine r t Gas 

Cell Examination Facility ; Ni t rogen , Argon and Hel i um . A 

study i s presently being performed for evaluation of t he candi ­

date gases. 2 An inert gas will be selected and a definition 

of the basic requirements for the i nert gas handling system3 

prepared on the basis of the study . 

The evaluation of the candidate gases wi ll be based on (but no t 

l imited by the followi ng criteria): 

A. Compati bility with driver f uel and test assemblies dur i ng 

examination and after reinsertion into the reactor . 

1 . Refer to References, Appendix A, Item 36 
2 . Refer to Support Information Requirements , Appendix B, 

I tem 2 . 
3 . Refer to Interfaces , Appendix C, Item 19 . 
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B. Exis tence of pr oven operation . 

C. Compatibi lity wi th ot he r FFTF s ystems . 

D. Electrical properti es such as dielectric constant , 

i onization and rel i abili ty . 

E. Heat remov al cap acity . 
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F. Economi c considerations inc ludi ng relat i ve cost of 

purif1cation refrigerat i on and recirculation sys t ems . 

Argon was se lected f or t he refe rence design primari ly on the 

b as1s of e xperience gained through oper ation of the EBR- II 

Fuel Cycl e Facil i ty1 and the Dounre ay examination cells . 2 

This selection pe r mits existing t e chno l ogy to be used for 

equipment de sign. 

Nitrogen was e l i mi nated as a candidate cel l gas because of the 

possible need f or c ontro l of n i trogen i mpur i t y i n the gas whe n 

fuel surface temperatu res during gas cooling a re more firmly 

establ ished . For the present nitrogen i mpuri t y contro l to 

4-6% by feed and bleed was s elected. Nitrogen i mpuri t y in 

argon or helium can be control led by chemical purification 

equipment to less t han 3 ppm, but would be expensive . 

The I nert Gas Cell Examinat i on Faci l i ty and Irr adiated Fuel 
Handling System have a c ommon gas atmosphe re i n the re f erence 
concept. I nert Gas selection fo r t he Reacto r Re fueling System 

and t he re actor cove r gas may be d1ctat ed by the gas -cooled 
fuel h andl ing machine heat r emoval requi rements . Helium has 

grea ter conduct1vity than argon , but both helium and argon 

have ne a r l y equal he a t capacity per un i t volume . 

1 . Refer to Re fe rences, Appendi x A, Item 12 . 
2 Refer to Refe rences , Appendi x A, Item 27 . 
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If hel i um is selected for the gas-cooled fuel handling machine 

and reactor cover gas , some intermixing of argon and helium 

will occur during fuel transfers . Removal of argon from the 

helium cover gas can be easily accomplished by cryogenic 

methods . Because of cost of equipment for removal of helium 

from ar gon and cost of operation w1th hel i um it would be more 

advantageous to ope rate the cells with argon and some helium 

i mpurity " This will require design of examination equipment 

for operation in helium . 

Electri cal connector s can be operated in helium if minimum 

pin spacing is 1/8 i nch or more . 1 Information on operation 

of electric motors in helium is not available . Based on 

operating exper ience in argon1 with 220 volt elec tri c motors 

and the differences in dielectric constant of the two gases, 

115 volt motor ope r ation in helium appears feasible . Pro ­

gr ammed and Remote Systems Corporation (PAR) can furnish remote 

electri c c r anes and electromechanical manipulators with maximum 

voltages of 115 DC . PAR is currently planning tests of 

115 vol t motors in he l ium . Results are expected to be avai l ­

able in about 6 months . 

Oxygen and moi sture impurities of about 25 ppm in the argon 

a t mosphere was se l e c ted for the reference design based upon 
operati ng experience at the EBR- II Fuel Cycle Faci l i ty1 where 

excess i ve bearing and electric motor brush wear has occurred 
at l ower l evels . 

D. 5 MATERI AL AND COMPONENT SELECT I ON 2 

The se l ection of materi als, components and equipment for use 

1n the fac i lity wi l l be guided by the fact that all of the 

1 . Refer to References , Appendix A, Item 12 . 
2 . Re f er to Support Info rmation Requirements, Appendix B, 

Items 4 and 6 . 
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i n - cell equipment wi ll operate under more severe environmental 

conditions than those no r mally encountered in other examinat i on 

facilit i es . 

A. Usually t he types of radiation and the r adiation levels 

encoun tered i n hot cells are such that radi ati on damage 

to me ta ls , ceramics and materials of similar stab i l i ty 

are not a problem . The pri nci pal radiati on damage effect 

will be a decrease in physical properti es of organi c mate ­

rials such as plastics , rubber and lubri cants . 

B. Atmosphere purity limi ts and the type of atmosphere also 

have considerable effect upon the operation and rel i­

ability of i n -cell materials and component s . Problems 

arise in t he operat i on of electric motors , swi t ches and 

other electri cal components in a highly ioni zed atmo ­
sphere . 1 Parti cularly if the atmosphere is argon or 

helium . High purity dry atmospheres also have an adverse 

eff ect on lubricants and electr i c mo t or brushes . 

C. Electri c motors speci fied for i n-cell us e wi ll be the 

i nduction type without slip - rings , commutators , thermal 

overload contacts or the like . Two phase , servo motors 

are recommended f or all variable speed and positioni ng 
type dri ves , as i n the electromechanical manipulators and 
cranes . Should the use of brush type motors be requi red , 
the brushes wi ll be made f rom molydi sulph i de i mpregnated 

carbon such as those f or " h i gh altitude applications . " 

D. Fire is a s i gni f i cant hazard in the examinati on cel l s . 

Particularly when l i quid metal or metalli c and carbide 

fuels are handled . Metallic and carbide fuels are com ­

bus t i ble , and the hazard i s increased by gamma heating 

1 . Refer to References, Appendix A, Item 12 . 
D- 9 
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of the fuel material . The purity limit of the argon atmo ­

sphere wi ll be set to eliminate these f i re hazards . Con ­

siderable damage to in - cell materi als may occur because 

of radiant heat f rom high decay heat output subassembl i es . 

During remote handling operations f uel pins with surface 

temperatures up to 600 °F may come in contact with exposed 
materials and components . Flammable construction mate ­

rials or those whi ch are damaged by heat will be used only 

when protected by insulation . 

E . Although very little information is avai lable on the optimum 

design life for hot cell materials and components, a reason ­

able design life appears to be about three years or more . 
When materials or components must be used under condi tions 

where they will not function for three years, then steps 

will be taken to provide for remote replacement or shi eld­

ing will be prov i ded to reduce radi ation exposure or heat 

damage . In any event complex components which are suscep­

tible to wear, damage or failure wi th i n a short peri od of 

time must be replaceable or repairable with a mini mum of 

effort and without removal of the complete equi pment item. 

D -10 
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Piece 
No . Item 

APPENDIX E 

EQUIPMENT LIST 

~ Manufacturer 
Fnnction , 

Capacity or Remarks Location 

71-1 Sodium Removal 1 SPECIAL l , 2 Fuel Handling 

71-2 

71-3 

' Equipment 

Sodium Drain and Fill 
Equipment 

Subassembly and Fuel 
Element Cooling 
Equipment 

1 

3 

SPECIAL 

SPECIAL 

Drain sodium from disassem­
bled capsules . Fill and 
prepare capsul es for 
reassembly. 

Cont rol irradiated fuel 
surface temperatures to 
levels necessary for pres­
ervati on of experimental 
data . Control required 
during t ransfer, handling, 
di sassembly examination, 
and reassembly operations . 
Portabl e tmi ts must be 
capable of removing 20 Kw 
decay heat. 

Detailed 
Examination Cell 

In-Cell: Gas 
cormections in 
Fuel Handl ing 
Cel l, and Interim 
Examination and 
Disassembly Cell . 
Will first be 
connected to 
assembly in the 
Fuel Handling 
Cell . 

1 Special examination equipment : Dependent upon concept , may be either BNW developed 
prototypes or AE engineered items . 

2 Refer to Support Information Requirements , Appendix Bi Item 4. 
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71-4 

71-5 

71-6 

APPENDIX E (contd) 

EQUIPMENT LIST 

Item ~ Manufacturer 
Function, 

Capacity or Remarks 

Assembly Transfer 
Grapples 

Disassembly and 
Reassembly Machine 

3 

2 

Subassembly Measuring 2 
Equipment 

SPECIAL 

SPECIAL 

SPECIAL 

Handle assembli es in 
vertical position during 
transfer or positioning at 
cleaning or work stations. 
Use with overhead bridge 
crane . Must be compatible 
with cooling, cleaning, and 
disassembly and reassembly 
equipment. 

Disassemble assemblies . 
Remove and replace subas­
sembly ducts. Replace or 
repair instrumentation. 
Replace specimens and reas ­
semble assemblies. Will 
provide primary transverse 
cooling for fuel surfaces. 
Operate with master slave 
and electromechanical 
manipulators. 

Measure overall fuel ele­
ment and interpin spacing 
dimensions . Compatible 
with disassembly and reas­
sembly machine . Use with 
master slave and electro­
mechanical manipulators. 

Location 

In-cell: Used in 
Fue 1 Handling 
Cell, and Interim 
Exami nation and 
Disassembly Cell . 

Interim 
Examination and 
Disassembly Cell . 

Interim 
Examination and 
Disassembly Cell . 
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Piece 
No . 

71- 7 

71- 8 

APPENDIX E (contd) 

EQUIPMEt\lT LIST 

Funct ion, 
It em ~ Manufacturer Capacity or Remarks Location 

Instrumentation 1 SPEC IAL Test and check out integ- Interim 
Testing Eauipment rity of assembly instrumen~ Examination and 

tation . May al so be used Disassembly Cell. 
for examination of test 
instrumentation specimens . 
Transported by electro-
mechanical manipulators and 
operated by master slave 
manipulators . 

Camera Equipment 5 Photographic coll ect ion of Sidewall 

(A) Portable Macro- (2) ENGINEERED1' 2 data for recording , examina- Operating 
tion and operational pur- Galleries cameras poses. Macro-camera cameras 

(B) Wall Mounted (3) SPECIAL are provided for through 
Camera Syst ems window photography. Special 

sealed through wall systems 
will be provided. 

1 Engineered~ BNW suppl ies requirement s; AE prepares specifications and performs 
procurement . 

2 Refer to Support Information Requirements, Appendix B, Item 4. 
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Piece 
No. 

71-9 

71-10 

Item 

Binoculars with 
Positioning Fixtures 

Telescopes 

APPENDIX E (contd) 

EQUIPMENT LIST 

~ Manufacturer 
Function 

Capacity or Remarks 

15 

4 

Standard1 

"Questar 
Type" 
Standard 

Optical viewing for visual 
inspection of fuels, mate­
rials and components . 
Visual aid for equipment 
control and direct viewing 
of long distance operations 
requiring magnifications 
great er than 1:1. Posi­
tioning fixture allows 
binoculars to be moved to 
best viewing position on 
fact of window and clamped 
in place . 

Optical viewing for visual 
inspection of fuels, mate­
rials and components at 
magnifications greater than 
that available with binocu­
lars and when periscope 
viewing is not available or 
compatible with object to be 
viewed. May be moved from 
station to station as 
required. 

1 Standard: AE specified and procured equipment. 

Locat ion 

Viewing Window 
Operating Gallery 
Stations. 

Viewing Window 
Operating Gallery 
Stations. 
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EQUIPMENT LIST 
System 
Piece Function 
No . Item ~ Manufacturer Capacity or Remarks Location 

71-11 Periscopes 4 ''Kollmorgen Optical viewing with photo- Operating Gallery 
Model- 301 graphic attachments for Through-Wall 
wall t ype" det ailed inspection of Sealed Penetrations 
Standard fuels , mat erial s and cornpo- in the Interim 

nents requiring magnifica- Examination and 
tion up to 30 X and up to Disassembly Cell 
180° soli d angle scanning. Walls and the 
Has a hermetically sealed Detailed Examina-
dome at the inner cell wall tion Cell Walls . 
which is maintained during 
removal of the periscope for 
maint enance . 

71- 12 Bores cope 1 SPECIAL Optical viewing with photo- Through Wall 
graphic att achments for Sealed Penetra-
detailed inspection of tion in the 
component internal surfaces Detailed Examina-
and openings. Equipment tion Cell Wallo 
will be plug mounted and 
sealed such that it can be 
withdrawn from high radia-
tion fields during idle 
periods . 

71- 13 Neutron Radiography 1 Radiographic inspection of Interim Examina-
Equipment subassemblies , capsules , tion and Disassem-
(A) Reactor ENGINEERED pins and specimens . Thin bly Cel l and 3rd 

~~ wall beam openings of Level Operati ng 
(B) Foil Positioner SPECIAL aluminum plate will be used Gallery. ~t; 
(C) Speciman Positioner with critical source Cl>Vl 

tT1 SPECIAL 0 
I (react or) . -.....)0 

Vl I-' 
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EQUIPl\1ENT LIST 
System 
Piece Ftmction, 
No. Item ~ Manufactur er CaEacity or Remarks Location 

71-14 Gamma Scanning 1 Axial i ncrement al gamma Int erim 
(A) Analyzing & ENGINEERED scanning of fuel subassem- Examination and 

Recording blies , fuel capsul es , fuel Disassembly Cel l 
pins and fuel specimens . and 3rd Level 

(B) Collimat ors ENGINEERED Peak multichannel analyzing Operating Gallery . 

(C) Speciman SPECIAL wil l be available. 
Positioner 

71-15 Milling Machine and 1 SPECIAL Remot e operated Milling Detail ed 
Accessories Machine utilized for pre- Examinat ion Cell. 

cision disassembly of mate-
rial capsules . Cutters , 
accessories and modules 
(gear head , drive motor , 
etc . ) can be remotely 
removed and replaced. 

71 - 16 Cutting Equipment and 1 SPECIAL Remote cutting of material Int erim 
Accessories t est sect ions , capsul es and Examination and 

components utilizing saws Disassembly Cel l , 
and rotary cutting equip- and Detail ed 
ment. May be portable and Examination Cell . 
taken t o work station 
required . 

71-17 Pin and Specimen 2 SPECIAL Measure length, warp and Detailed 
Measuring Equipment cross-sectional dimensions Examination Cell . <:to 

of pins and specimens. g.~ 
§t; 
(l)(Jl 

m 0 
! -.....)0 
0\ 1---" 
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No . 

71-18 

71- 19 

71-20 

71-21 

71-22 

71-23 

Item 

Weighing Equipment 

(A) Load Cell 

(B) Remote Balance 

Fuel Pin Balance 
Point Determination 

Pin Leak Test 
Equipment 

Sodium Bond and Level 
Test Equipment 

Pin Defecting 
Equipment 

Fission Gas Collection 
Equipment 

APPENDIX E (contd) 

EQUIPMENT LIST 

~ Manufacturer 

2 

1 ENGII\lEERElJ 
1 SPECIAL 

1 ENGINEERED 

1 SPECIAL 

1 SPECIAL 

1 SPECIAL 

1 SPECIAL 

Function 
Capacity or Remarks 

Weigh pins and specimens . 
Balance is to be remotely 
operated with remote read­
out compatible with auto­
matic data collection and 
storage . Load Cell used 
for assemblies . 

Determine fuel pin C. G. 

Leak check nonvented sealed 
pins and fuel specimens. 
May also be used to test 
sealed capsules. 

Inspect and check pin and 
specimen bond . 

Defect pins and specimens 
for reinsertion . 

Collect for analysis 
fission gas samples . Equip­
ment will include vacuum, 
drilling, collection and 
welding devices. 

Location 

Detailed 
Examination Cell 
and Interim 
Examination and 
Disassembly Cell. 

Detailed 
Examination Cell. 

Detailed 
Examination Cell . 

Detailed 
Examination Cell . 

Detailed 
Examination Cell. 

Detailed 
Examination Cell. 
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EQUIPMFNT LIST 
System 
Piece Function, 
No. Item ~ Manufacturer CaEacitr or Remarks Location 

71-24 Fuel , Material and 1 ENGINEERED Prepare fuels, materials Det ailed 
Component and Waste and components for shipment Examination Cell . 
Packaging Equipment or storage. Will include 

mechanical sealing, and 
welding equipment. 

71-25 Hanger Rod and Duct 1 AE DESIGN Shielded storage for 6 Interim Examina-
St orage hanger rods or ducts. tion and Disas-

sembly Cell. 

71-26 Fuel Pin and Specimen 2 AE DESIGN Critically safe, shielded Detailed 
Storage cooled storage for 10 each Examination Cell. 

pin and specimen transfer 
and s t orage racks . 

71-27 Pin and Specimen 20 AE DESIGN Critically safe racks for Interim 
Transfer and St orage transferring and s toring Examination and 
Racks 40 pins or specimens. To Disassembly Cell, 

be compatibl e with pin and and Detailed 
specimen storage equipment. Examination Cell . 

71-28 Material and 2 AE DESIGN Temporary storage for Det ailed 
Component Storage materials or components Examination Cell . 
Racks disassembl ed and waiting 

for inspection, shipment, 
final storage or disposal . 

a:~ 
...... ~ 
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System 
Piece 
No . Item 

71- 29 Cell Service Plugs 

71-30 Miscellaneous Tools 
Jigs and Fixtures 

71- 31 Miscellaneous Tools 
Jigs and Fixtures 
Storage Racks 

71-32 Work Platforms 

APPENDIX E (contd) 

EQUIPMEl'rr LIST 

~ Manufacturer 

200 ENGINEERED 

As SPECIAL 
Req'd 

12 AE DESIGN 

16 AE DESIGN 

Function 
Capacity or Remarks 

Used to route services 
through the cell walls or 
floor for operation of 
examination equipment or 
for readout data. Sealed, 
shielded, and replaceable . 

Small i tems required to 
assist handling, transfer 
and examination operations. 

Store miscellaneous tools 
jigs and fixt ures . 

Location 

All operating 
station walls and 
f loor of the De­
tailed Examina­
tion Cell. 

Cell Bank. 

Cell Bank. 

Working surfaces at each In- cell Operating 
operating or examination and Examination 
station to hold small equip- Stations. 
ment, tool jigs and fixtures, 
racks, transfer containers, 
and components. 
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EQUIPMENT LIST 
System 
Piece Function, 
No. Item ~ Manufacturer Ca£acity or Remarks Location 

71-33 Sealed Master Slave 52 "CRL-Model J For compl ex light duty Through-Cell 
Manipulators Type" handling and equipment con- Walls at Viewing 
Spares 6 Standard trol during processing of Station. 

subassemblies and capsules 
through various disassembly, 
cleaning, cooling, reassem-
bly and examination opera-
tions . This type of gas 
tight manipulator is sealed 
at the wall penetration 
through-tube such that the 
gas atmosphere purity is 
maintained during operation 
and during removal of the 
arms for maintenance. 
Maximum load capacity is 
approximately 20 lbs . Has 
motorized extended reach 
capab i 1i ty . 

71-34 Master Slave 20 Standard Racks for holding master Cell Bank . 
Accessory and Tool s l ave manipulator acces-
Racks sories such as hands , 

fingers, power tools, etc . 

71- 35 Electromechanical 2 "PAR-Model For medium heavy duty han- Full Cell Bank 
Manipulator , Bridge 6000 Type" dling such as manipulating Length includ-

~~ Mounted Standard tools , fixtures and parts ing Fuel 

Spare Arm 1 
of assemblies. Capacity Handling Cell . § I 

tT:l approximately 400 lbs wi th (l)(J'I 
I 0 

1-' hand at any position and -.....)0 
0 1-' 

2000 lbs at shoulder hook. 



System 
Piece 
No. 

71- 36 

71-37 

71- 38 

Item 

Electromechanical 
Manipulators, Side 
Wall Post Mounted 

Spare Arm 

Electromechanical 
Manipulator Accessory 
and Tool Racks 

Manipulator Impact 
and Special Power 
Tools 

71-39 Bridge Cranes 

APPENDIX E (contq) 

EQUIPMENT LIST 

~ Manufacturer 
Function , 

Capacity or Remarks Location 

2 

1 

3 

3 

2 

"PAR Type" 
Standard 

Standard · 

Standard 

Standard 

For medium-duty handling in 
the Cleaning and Storage 
Cell and the Interim Exam­
ination Cell . Capacity 
approximately 150 lbs at any 
hand position. 

Racks for holding electro~ 
mechanical accessories such 
as hands , hooks , impact 
wrenches, power tools, etc. 

Impact and Power tools used 
with the manipulators to 
assist handling, disassembly 
and reassembly operations . 

Interim 
Examination and 
Disassembly Cell . 

Cell Bank. 

Cell Bank. 

Provided and sized for Cell Bank and 
heavy-duty handling and Fuel Handling 
transfer of in-cell equip- Cell . 
ment and assemblies. Mounted 
on full length rails near 
the ceiling (above the 
electromechanical manipula-
tors) . Capacity approxi-
mately 10,000 lbs . 
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EQUIPMENT LIST 
System 
Piece Function 
No. Item ~ Manufacturer Capacity or Remarks Location 

71-40 Small Equipment 2 AE DESIGN Small equipment or consum- Detailed 
Through Wall Transfer abl e supplies may be trans - Examination Cel l 
Device £erred int o the cells Wall and Interim 

through a wall transfer Examinat ion and 
device . The size of the Disassembly Cell 
carriage cavity is approxi- Wall. 
mately 10" dia. x 30" long. 

71- 41 In-Cell Decontamina- 1 Standard Preliminary decontamination Equipment 
tion Equipment of equipment prior t o trans- Storage and 

fer from cell and for remote Transfer Cell 
cleanup of cells. 

71- 42 Large Equipment 1 AE DESIGN Large equipment is trans- Equipment 
Transfer Device ferred into or removed from Transfer Tunnel 

the cells using a l arge 
equipment transfer device 
through the floor of the 
Equipment Storage and Trans-
fer Cel l in a 6 ft. dia. x 
6 f t . deep stainless steel 
bucket . 

71- 43 Solid Waste l AE DESIGN Transfer solid waste in con- Equipment 
Transfer Device tainers or packaged pins and St orage and 

specimens through the Equip- Transfer Cell 
ment Storage and Transfer Ceiling. <0:1 
Cell ceiling to casks with- 2,~ 
out loss of confinement. ~ I 

I:"T1 CDUl 
I 0 

1--' -....]0 
N 1--' 
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System 
Piece 
No . Item 

71 - 44 Viewing Windows 

71-45 Viewing Window Alpha 
Seal Plates 

71- 46 Viewing Window 
Shielding Shutters 

APPENDIX E (contd) 

EQUIPMENT LISTS 

Function, 
~ Manufacturer Capacity or Remarks Location 

27 Standard Sealed lead glass windows Cell Bank Walls . 
are provided at cell wall 
operating station for 
visual control of remote in-
cell operations. Design is 
such that heat , radiation 
or mechanical damage will 
not effect shielding , seal-
ing or confinement qualities 
of the windows. Initial 
lead glass window light 
transmission is about 25%. 

2 7 Standard Remotely replaceable alpha Viewing Windows. 
seal plates are to be used 

26 Standard 

with provisions for replace-
ment of windows wi thout loss 
of confinement. 

Remotely installable view­
ing window shielding 
shutters along with sta­
bilized glass and replace­
able sections of glass will 
be used for protection of 
the lead glass windows 
from radiation darkening so 
that the window light trans­
mission will remain above 
10% after 20 years . 



APPENDIX E (contd) 

EQUIPMENT LIST 
System 
Piece Function 
No . Item ~ Manufacturer Capacity or Remarks Location 

71-47 Protective Cell Entry 8 AE DESIGN Protected personnel entry Personnel entry 
Suits with life support system. air locks . 

71- 48 Portable Shielded 1 AE DESIGN Remotely remove and install On top of Equip-
Hoist electromechanical manipula- ment Storage and 

tors, crane hoists and Transfer Cell. 
carriages in Equipment 
Storage and Trru1sfer Cell. 
Used in conjunction with 
and sealed to the Waste 
Transfer Device. Unit i s 
portabl e . Capacity approxi-
mately 4000 lbs. 

71-49 Monorail Hoists 3 Standard 4000 lb. capacity. Used in Support Areas. 
Equipment Transfer Tunnel 
Airlock, controlled noncon-
taminated mock-up anQ repair 
area, and in the radiation 
zoned repair and checkout 
area. 

71- 50 Mock-up Equipment 1 ENGINEERED Used i n controlled noncon- Support Area. 
taminated mock-up and repair 
area. 

71- 51 Lift Truck (HighLift 1 Standard Used in controlled noncon- Support Area. <to 
Walk Along) taminated mock-up and 2.~ repair area. § I 

tTl (l)(Jl 
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APPENDIX E (contd) 

EQUIPMENT LIST 
System 
Piece Functi on, 
No. Item ~ Manufacturer Ca2acity or Remarks Location 

71-52 Lif t Truck (Walk 2 Standard Used in operational galler- Support Area. 
Along) i es, mock-up and repair 

area and in radiation zoned 
rapair and check-out area. 

71- 53 Mobi le Positioning 2 
Work Platforms 

Standard Used in operating galleries. Support Area. 

71- 54 Pos i tioning Tables 2 Standard Used in mock- up and repair Support Area. 
area, and in the radiation 
zoned repair and check-out 
area. 

71- 55 Work Benches 4 Standard Used in mock-up and repair Support Area. 
Vises 8 areas , and in radi ation 
Bench Grinders 2 zoned repair and check-out 

area. 

71-56 Hand Tools wi th 6 Standard Used in controlled noncon- Support Area. 
Chests tarninated areas and radia-

56 A Power Tools-Sets 6 
tion zones as required. 3 
sets in each general area. 

71- 57 Electri cal Testi ng 2 Standard One set in each general Support Area. 
Equipment area; controlled noncontarn-

i nated and radiation zoned. 
<to 

71- 58 Mobile Manipulator 12 Standard Master end racks used in Support Area. g.~ 
Racks controlled noncontarninated ~ I 

tTl area. Slave end racks used (i)Ul 
I 58A Master Ends (6) 0 ..... in radiation zone . -...]0 

Ul 58B Slave Ends (6) ..... 



APPENDIX E (contd) 

EQUIPMENT LIST 
System 
Piece Ftmction, 
No. Item ~ Manufacturer Capacity or Remarks Location 

71- 59 Manipulator Repair 4 Standard Master end rack used in Support Area. 
Racks mock-up and repair area . 

59 A Master Ends (2) Slave end rack used in 

59B Slave Ends (2) repair and check out area. 

71-60 Manipulator 2 Standard One each located in mock-up Support Area. 
Check-Out Rack and repair area, and in 

repair and check out area. 

71 -61 Laboratory Carts 2 Standard Used as required in control- Support Area. 
61A Hand Carts 4 led noncontaminated areas 

and in radiation zone . 

71-62 Storage Racks, Bins 8 Standard Consumable supplies, con- Support Area. 
and Cabinets soles, spare parts storage. 

71-63 Work Tables 20 Standard Recording data at opera- Support Area. 
ting stations and for data 
reduction. 

71-64 Film Processing Standard Used for processing photo- Dark Room & 
Equipment graphs and radiographic Radiographic 

64A Developing 2 data. Processing Room. 

64B Storage 2 
64C Work Benches 2 
64D Film Dryer 1 <t:O 
64E Refrigerator 2 g,~ 

~ t;=' 
tT1 71-65 Film Viewing 1 Standard Used to analyze and store Data Reducti on (1)01 
I 0 

f-' Equipment negatives . Room. --...10 
0\ f-' 

65A Negative Files 1 



Syst em 
Piece 
No. Item 

71-66 Hoods - Confinement 

APPENDIX E (contd) 

EQUIPMENT LIST 

Q!l.:_ Manufacturer 
Function , 

Capacity or Remarks 

2 Standard Operations Support. 

Location 

Repair and Check 
out Area 
Radiation Zone. 
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EXAMINATION PROCESS LOAD REQUIREMENTS 

F.l BASIS FOR WORKLOAD ESTIMATES 

BNWL-500 

Volume 71 

Preliminary estimate of FFTF examination facilities probable work­

load was developed to serve as a basis for facility sizing and 

selection of conceptual fea tures. 

The estimate was prepared under the fundamental ground rule that 

FFTF examination facilities should be designed to serve the needs 

for reactor operation support and experimental programs beyond the 

initial FTR operational period . It is expected that during the 

first two to three years of operation, the primary examination 

requirements will be associated with confirmation of FTR core 

component design adequacy. However , it does not appear appropri-

ate to design the examination facility capabilities for that 

operational mode, but rather for "equilibrium" operation . As a 

result, a one-year period was selected, approximately three to four 

years after FFTF startup , as the base for the workload estimate . 

The estimate is based on subjective opinion for the most part . 

Available sources of information on probable FFTF experimental 
workload were consulted, including the user surveys of 1966, avail­

able LMFBR Program Plans, and current EBR-II experience . These 
sources were of value primarily in identification of major categories 
of testing requirements and not of test design characteristics or 

number . The test ing capacity of the vertical core concept was also 

used as a basis for preparation of workload estimates . 

1 . Refer to References , Appendix A, Item 31 . 
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F.2 FFTF PLANT SURVEILLANCE EXAMINATION WORKLOAD 

Estimates of Plant Surveillance examination requirements were 

developed from informatio~ supplied by several members of the 

FFTF Project Organization. A summary of the several types of 

Plant Surveillance examin&tions is presented in Table F. I . This 

same s upport information i ndicated the examinat ion atmosphere 

to be provided in t he inert gas examination facility 1 ' 2 ' 3 should 

suffice for those instrumentation examinations which are not 

destructive in nature . 

F. 3 FFTF EXPERIMENTAL WORKLOAR EXAMINATION REQUIREMENTS 

The estimate of expected examination facilities throughput from 

LMFBR and other experimental programs is highly dependent on 
several factors which cannot be well defined at this s t age of 

LMFBR development program implementation . As a result , this 

estimate i s based on opinion as to the probab l e average utilization 

of FFTF experimental faci li ties and the average duration of such 

utilizatidn . 

Table F. II is a breakdown of est i mated numbers and types of 
experiments to be carried out in FFTF together with an estimate 

of the fractions of those experiments which will be exami ned in the 

FFTF examination faci l ity . 

1 . Refer to Support Information Requirements, Appendix B, 
Items 1 and 2 . 

2 . Refer to Conceptual Design Eva l uation, Appendix D, I tem 4. 
3; Refer to Interfaces , Appendix C, Item 19 . 
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Driver Fuel Assemblies 

Control Rods 
Control Rod Shrouds 
Removab le Reflector 

Assembly 

Closed Loop Tubes 

!VIate rials Surveillance 

TABLE F. I 

PLANT SURVEIL~ANCE 

NON - DESTRUCTIVE EXAMINATION IVORKLOAD 

Limi t ed I nterim Extended Interim 
No n- Destructive Non-Destructive In~t~al 
1 0 0 2S 

0 1 1 

s 1 1 

2 1 1 

0 2 2 

Final 
SteaCiz:: State 

7S 

1 

1 

1 

3 

Packages 2 0 (lSO samples/yr . ) 
Instrumentation 

Fuel 

Driver Fuel Pins 1 

Materials 

Driver Duct Samples 

Reactor Component Samples 

Materials Irradiations 

Ins trumenta tion 

Total Materials 

2S 

DESTRUCTIVE 

2S 

EXAMINATION 

Initial 

2S0 - 37S 

so 
so 

lSO 

25-50 

275-300 

2S 2S 

WORKLOAD 

Steady State 
lSO 

25 

50 

lSO 

25 

250 

1 . It is estimated that fission gas pressure and profil0meter measurements 
will be performed on 40 to SO pins per assembly initial!~ Thereafter a 
total of 1000 measurements will be performed . All ducts will be measured 
for bowing, expansion and dimensions . For the firs t two years 10 to 15 pins 
per assembly will go to radiometallurgy for destructive examinatio11. After 
this the annual workload will be about lSO pins per year . Two samp les per 
duct will be destructively examined fo r the first two years, f or the third 
year on 2S to SO samples will go to radiometallurgy. 



TABLE F. I I. ESTIMATED EXPERIMENTAL WORKLOAD EXAMINATION REQUIREMENTS 

ESTIMATED AVERAGE UTILIZATION OF FFTF TESTING FACILITIES 
No . 

No . 
_ ..:..T..:..e..::.s..:::t_..:.F..::a..:::c..::i..:::l:.:ic..::t:..<.y _ _ A v ai 1 ab 1 e 

Ave rage Ave r age of Tes t s % of Tes t s Fuel Tes ts 
Use Time-Y r Pe r Yr Fuel Base Pe r Yr 

% Test 
~1aterials 

Materials 
Tests 

Per Yr 
Closed Lo ops 5 
Open Test Positions 3 
Reflector Open 

Test Positions 

Driver Position 
Experimental Fuel 

Drive r Position 
Material s 
Ir r adiation 

Reflector Positions 
Materials 

Short Term Irradia­
tion Facility 

2 

1 

4 

3 

2 

6 

3 

5 

1 

0 . 5 

1 

1 

l 

0 . 5 

1 

7(days) 

8 

3 

2 

6 

6 

5 

40 

90 

33 

100 

100 

0 

0 

25 

7 

1 

2 

6 

0 

0 

10 

10 1 

66 2 

0 0 

0 0 

100 6 

100 5 

75 30 

ESTIMATED AVERAGE EXANINATION REQUIRED OF EXP ERIMENTS IN FFTF 

Tes t Fa ci . .::l.:::i..:::tLy __ 
Closed Loops 

Open Test Positions 

Re flecto r Open 
Test Positions 

Driver Position 
Expe r imental Fuel 

Driver Position 
Ma t e r ials 
Irradiation 

Reflector Posit ions 
Materials 

Short Term Irradia­
tion Facility 

Extended In t e r im 
Non- Des truct1 ve 
Examination @ 40% 
Fuels Ma t e rials 
Tests Tests 

3 

0 . 4 

0 . 8 

2 . 4 

0 

0 

0 

0 . 2 

1.0 

0 

0 

1 

1 

0 

Limited Interim 
Non - Destruc t ive 

Examination 
Fuels ~1at e r1als 
Tests Tests 

8 0 . 3 

0 1 

0 . 5 0 

3 . 6 0 

0 6 

0 5 

0 0 

Non-Des truc tive 
Examinat ion 

Fue ls Materia l s 
Tests Tes ts 

6 0 . 5 

1 2 

2 0 

5 0 

0 6 

0 5 

10 20 

On Site Radiometallurgy 
Fue ls @ 40 % Materials @ 20 % 
Tests P1eces Tests Pieces 

2 . 8 

0 . 4 

0 .8 

2 . 4 

0 

0 

4 

84 

40 

60 

100 

0 

0 

20 
304 

0 . 2 25 + 28 

0 . 4 40 + 10 

0 0 

0 12 

1. 2 100 

1 80 

4 40 
297 

Above estimates fo r steady state operation. I nitial operation woul d be 1/3 of steady state . 

I 

U1 
0 
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To facilitate the development of an estimate of the numbers and 

types of examinations a series of arbitrary definitions of 

"standar~" tests is given for each test facility . These "standard" 

tests are considered to be only a descri~tion of the typical makeup 

of a test in each of the several test facilities for purposes of 

indicating the types and complexity of required examination . The 

numbers of experimental pieces in Table II are derived di rectly 

from the "standard" tests and the estimated numbers of tests of 

each type. 

F.3 . 1 Closed Loops 

A. Fuels Test - - Contains ~n average of 30 fuel pins in each test 

assembly and an average of 20 material specimens of a n~n-fuel 

nature , including cladding, which require detailed testing and 

examination. Instrumentation includes several thermocouples 

and two special instrumentation features. 

B. Materials Test -- Contains an average of SO materials specimens 

in each assembly which require examination and testing . Several 

thermocouples are included. 

F. 3 . 2 Open Test Position Experiments 

A. Fue l Test -- Conta i ns an average of lSO fuel pins in each test 

assemb l y of which ha l f require detailed examination . Instru­
mentation includes several thermocouples and one special instru 
mentation feature (such as a pressure transducer or specially 

located flux monitor). Each fuel test assembly includes 30 
materials specimens which require testing and examination . 

B. Materials Test -- Contain an average of SO specimens which will 

require examination . Assembly includes extensive instrumenta­

tion. Interim examina tion will include repairs to 

inst rumenta tion and test equipment . 

F- 5 



F. 3. 3 Reflector Open Test Position 

BNWL-500 

Volume 71 

Fuel Test - - Because of restrictions on test composition, fuel 

tests in these positions are heavily blanket testing oriented . 

Each fuel test is assumed to include 75 pins per test assembly 

requiring examination . Balance of reflector test assembly does 

not require examinat i on. 

F. 3 . 4 Short Term Tes t Facility 

A. Fuel Tes t - - Short (less than nine inches) 5 pin cluster . 

B. Materials Test - - Contains average of 10 specimens requiring 

examination . 

F . 3. 5 Driver and Reflector Materials Irradiation 

A driver or reflector assembly will be replaced with a materials 

irradiation holder which will be removed at intervals for removal 

of irradiated samples and insertion of new samples . Each holder 

will contain about 200 specimens with a 1-1/2 year average 

exposure . 

F. 3. 6 Driver Positions Experimental Fuel 

Contains an average of 150 fuel pins in each test assembly of wh ich 

38 pins will go to destruct i ve examination . Non-des tructive 

examination will include dimensiona l measurements and gamma scan of 
1/3 of the pins . Measurements on fuel duct s will be required . 
About 10 materials samples will be taken for radiometallurgy . 

F-6 
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