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TABLE 1. AVAILABLE COURSES

Course EBR-II FFTF

General Orientation X
Basic Knowledge Training

Control Room Operator X
Plant Operator

Radiation Control Engineering

Refueling

Examination and Decontamination Services
Special Emphasis

X X X X X X X X

Training for any one group is intended to be conducted at a single location,
although unique features exist in each plant. Therefore, training at both loca-
tions may be arranged at special request. Examples of the unique capabilities are:

EBR-II - Steam and Electrical Generating Systems
EBR-Il - Pool-Type Reactor Plant
FFTF - Control Room Training Simulator
FFTF - Loop-Type Reactor Plant with Full-Scale Components
Security clearances are required for all trainees before they arrive on site. Any

delay in the receipt of security applications or clearances will result in
unnecessary costs and training delays.
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LMFBR TRAINING PROGRAMS

GENERAL ORIENTATION

BASIC KNOWLEDGE TRAINING

{optional)
CONTROL ROOM PLANT Sé‘ég‘,ﬂ'ﬁﬁm}ﬁgﬂ
OPERATOR OPERATOR SERVICES
(3 months) (3 months) (2 months)
RADIATION CONTROL SPECIAL
ENGINEERING REFUELING EMPHASIS
(1 month) (2 months) (variable)
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PLANT OVERVIEW

FAST FLUX TEST FACILITY

Location: Hanford Engineering Development Laboratory, Richland,
Washington.

Operator: Westinghouse Hanford Company.

Status: Operational.

Facility Description: The FFTF is a sodium-cooled fast-reactor plant, producing 400
MWt. Reactor cooling is provided by a three-loop heat transport system, and heat is
released to the atmosphere through sodium-to-air dump heat exchangers. During its
first major operating period, the FFTF established a U.S. record for the longest con-
secutive full-power operation of a sodium-cooled fast-reactor plant. (Basic design
characteristies are shown in Table 2.)

Test Capability: The FFTF provides a large-scale test bed for demonstrating and
evaluating the performance of future LMFBR fuel and core designs. Full-size fuel,
blanket and absorber assemblies can be tested in various reactor locations. Special
instrumentation is available at eight core positions, providing extensive monitoring
capability for experiment conditions. A closed-loop testing capability could be added
to FFTF in which fuel can be tested under off-normal conditions.

The FFTF provides a prototypic and well-instrumented fast-reactor environment to:

® Irradiate and evaluate fuel, blanket, control and structural materials for use in
future sodium-cooled fast reactors.

® Develop, test and evaluate components and systems for use in full-scale
LMFBR plants. -

® Gain valuable experience with breeder reactor components, operating
systems and maintenance.




EBR-lI

- TABLE 2. BASIC DESIGN CHARACTERISTICS

HEAT TRANSPORT SYSTEM

REACTOR POWER

REACTOR OUTLET TEMPERATURE
REACTOR INLET TEMPERATURE

FUEL ASSEMBLY OUTLET TEMPERATURE
AT REACTOR

TOTAL COOLANT FLOW

SODIUM SYSTEMS COVER GAS
ELECTRIC GENERATING CAPACITY
DUMP HEAT EXCHANGERS

CONTAINMENT BUILDING DIAMETER
CONTAINMENT BUILDING HEIGHT

EBR-II

62.5 MW
883°F
700°F
923°F (nom.)
183°F
9,340 gpm
argon

20 MW
N/A

80 ft

140 ft

FFTF

400 MW
938°F

680°F

980°F (nom.)
258°F
43,500 gpm
argon

N/A

12 at 33 MW
135 ft

187 ft



_’Exrmmmr/u. BREEDER nucron || BN

L ,Location ldaho Natlonal Engineering Laboratory ldaho Falls

_:pl.AN‘r OVERVIEW e

Operator Argonne National Laboratory

|- ..' .

'Status Operational

EBR l |s used as

s

N “;‘Facrlrty Descrlptlon EBR-ll is a sodlum cooled pooI type reactor wrth a nomrnal reac-‘ -

_toroutput of 62.5 MWL, It also features a complete electrical power plant, generating " . '
' up.to 20 MWe. EBR-I offers training experience at a fast-breeder reactor producrng_
L electric power. In effect, it is an experimental: power statlon srnce italso serves as an
o |rrad|at|on facmty for breeder-related experlments .

' “EBR-II contarns complete mstrumentatlon and control systems that govern fast-\,. .
-, reactor power operation. Operatlng variables are measured and controlled in condi- -
tions similar to those of a large commercral power plant (Basrc desrgn charactenstlcs ,

l . \..4_ . "/",\,'-‘.

are shown |n Table2) ’ yf-; : L j

JoF Tl T . /’ vt . S Lo,

S Test Capablllty EBR- ll operates prrmarrly as.an |rrad|at|on facmty The reactor core - o
~ features seven rows-of subassembly positions: that can-be. used for expenmental_ ’
:|rrad|at|ons The f|rst Six rows are desrgned for drrver fuel use. .- T

©

X

f . An |rrad|at|on facrl|ty for fuels and matenals

. A test facrllty for |n reactor mstrumentatlon

T - o

] A reactor test enwronment for sodrum components and systems

RS

B o An operatrng facmty to galn experlence W|th LMFBRs
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o ‘-Course’;itle.. GENERAI. ORIEN‘I'ATION EEE
.Avallablllty At both FFTF and EBR-II IR SRR
A"'*':'D“’a"°" “°2weeks S

: p’T hrs course fuIﬁIls the necessary requrrements SO that the tralnee can regularly ‘» ,
- .- ‘enter the reactor facility area without special escort. The trainees at each srte‘ o
A must attend the general onentatron course for that partrcular plant o

¥

"lntroductory rnformatlon mcludes a descrrptrve review  of major plant'-

" .operating systems Tours: throughout the plant facilities are- also offered. The

~ f.'.;trarnees become acqualnted with. speaalrzed concerns such as plant security,
- oXygen- -deficient. -atmospheres, radiation worker safety, crltlcalrty safety and e

o reIated work procedures rn fast reactor facrlrtles

| f.Classes are conducted for up to two weeks However the mformatron offered

. and the duration of instruction -may vary, dependmg on. requests of the users o

Jand the subsequent aSS|gnments planned for the trarnees

* e
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o "‘Course ‘I'i'tle. BASIC KNOWLEDGE ‘I'RAINING

‘1

Avallablhty CACFFTE .

:' Duratlon 2 days to 2 weeks

5

A basrc knowledge of fundamental reactor prrncrples is extremely rmportant“
_for successful completron of Breeder Reactor Staff Tralnrng courses.

2
: -

A' Recommended for 7

Course TODICS - . .- Duration

BASIC SCIENCE' - 0 2.days

Heat Transfer’ D
“Fluid. Flow. - - "t
Geéneral Physics- ‘

>MATHEMATICS~ T T 3days ¢

MECHANICAL THEORY .+ 2:days
Pumps ., o L
Valves SRR

ELECTRICAL/INSTRUMENT THEORY ] 3‘,days' ’

Motors - _ S

Generators S L
( Instrumentatlon ; :

o

' Dose Rate Equiations "
Radloactlve Decay Prlncrples :

~ RADIATION CONTROL PRINCIPLES S0 week

’YFAST REACTOR PHYSICS ~© © “2.weeks

S

Y Plant Operator '

Control Room Operator '
and Refuelrng ’

= e ¢

" ,Control Room Operatorg

Plant Operator Control Room'
- Operator, Refueling,.and

Examination and ' = .~

'Decontammatron Servrces ] _"'

Plant Operator Control Room
. Operator, Refueling; and:

Examination and- .

_. Decontamination Servrces

: Rad}iation Control Engineering

I

Control Room Operator

L

Specral provrsron ‘has been made at the FFTF srte to offer mstructron in any of -
.. the followrng sub;ects as needed. The.course work is designed for personnel
" . who do not have technical degrees and is also helpful for. degreed personriel
~-who-desire updated mformatlon or broad refresher tralnlng |n these rmpor-,‘
- tant toplcs o - ‘
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- ‘Course Title., CONTROL ROOM OPERA‘I'OR _

o Avallablllty At FFTF and EBR-II

; Duratlon 3 months 2

, ThlS course offers detalled tramlng for prospectlve control room operators as o

o well as for other personnel who would benefit from asolid understandmg of ..

N breeder-reactor plant operations., Numerous mformatlonal topics- descrlbe o

o the control room operatlon of a ||qu1d metal fast breeder reactor

- Before taklng thls course many tralnees would beneflt from prlor completlon -

o of the Plant Operator course. This combination provides.a more completej
understandmg of the overall pIant operatlon of a breeder reactor B

' ":The Control Room Operator course at each reactor srte consrsts of both'

. - ;classroom instruction and -in- plant tramlng Basic pr|nC|ples and -practices "f '_
-applicable to any’ LMFBR are emphasized.. Therefore specific details ‘about "

1each particular ‘plant ‘are inCluded: -only as neéeded for understandlng basic _'f'
] pnnCIpIes and graduates are not certlfled as EBR Il or FFTF operators '

‘ J.";Classroom mstructron mcludes a broad study of reactor equrpment and . |

~ systems, operatmg and admlmstratlve procedures, specrfrc breeder-plant," ) '
‘occurrences (i.e., natural circulation and. 'decay heat), and related topics (i.e., - - L

’ '-_itechnlcal specmcatlons) During in- plant. tralnlng by an operatlng crew,

‘trainees receive systems training in the reactor plant envrronment and learn. L

about the appllcatlon of procedures

B SpeC|aI tralnrng opportunltles are provrded at each reactor Slte as part of th|5' ) o

" ‘course. At EBR-II only; training includes experience with'the steam and elec- - -

trical generatlng systems. At FFTF only an Operator Trammg Simulator pro- -~
.~ vides extensive trammg experience in manlpulatlon of plant controls under - .
normal and’ abnormal condltlons whrch could not be otherwrse presented R

NE in- plant
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o ‘Course Title. Pl.AN‘l' OPERATOR

‘Avallablllty At FFTF

C _Duratlon 3 months 4-"

This -course mtroduces tralnees to the operatron of a breeder reactor | ‘

?:rncludlng the sodium coolant’ system and-other auxiliary systems: The scope

. of coursework would be valuable as a_ forerunner to-the Control Room -
o ;Operator tralnlng course, although |t IS not a prereqwsrte ,

| ~'The toplcs focus on the baS|c prmcrples and practlces that are appllcable to Ea
any LMFBR. Classroom training will cover plant and reactor systems, sodium. - -~

) technology operatlng and admlnlstratlve procedures and technlcal
‘specrflcatrons ~ . SRR : .

I‘

o The in- plant trarnmg portron of the course wrll be conducted by an FFTF'~ P
_operating crew, illustrating the application of procedures and prowdrng addi- o

- tional system training. Trainees will be instructed in the operation of selected
. -plant-equipment and will perform under the gmdance of designated qualified

‘operators. ‘Instruction- will also be given concerning particularly. sensrtlve’.
equipment, and tralnees will be able to closely observe quallfred operators of -
, -nsuch eqmpment ' ' : . :

o TFFTF plant equrpment and operatronal methods are used pnmarlly as exam-'
A ;ples to assist-trainees in understandlng basic breeder reactor pnncrples Thus e

h graduates of th|s course are not certlfled as FFTF operators
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e 'Course Tltle- : RADIATION conmor ENGINEERING

R Avallability At FFTF

“Duratron I month

Day to day work at the FFTF or any breeder reactor plant mvolves employe o
_activities in radioactive areas; often mvolvmg radioactively" contaminated .- .
- equipment. To protect personnel who work in such radiation zones, major - -
... efforts.at FFTF involve radratlon protectlon technologrsts and operatronal o
"health physrcrsts ; . - L \

: E The radratron control engmeerrng course is desrgned to grve on the- jOb:
experience to trainees who are _preparing .to become radiation protectron o
- technologists’ or operatronal health physrcists Both classroom and. rn plant' L

’ _trarnrng are provrded

B Classroom mstructron covers a wrde range of topics such as radratlon and .’
.. radiation-detection theory, dosimetry principles, health. physrcs calculations, = -

~internal dose estimates, and radiological problems. Actual experrence wiltbe -

* - provided during a refueling or maintenance period at FFTF. This in-plant train- =

- ing will be' conducted by operatronal health physrcrsts or by qualified radla-. L
.. tionprotection technologlsts to provide practical experrence in radratlon con- - -

-

trol wrthrna Dbreeder reactor environment. . .° .

137 -
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' Course Title: klsrusqu
Avallabllrty ‘At FFTF
\“Duratron 2-months S

© At FFTF refuelrng technrques and procedures have been developed that are

o “‘dlrectly applicable to other: breeder reactor plants. Therefore, this ‘course . . S
offers valuable on -the- jOb expenence in. the refuelmg operatlons at a breeder .

I reactor

Both classroom mstructron and in- plant tralnrng are provrded for tralnees :
~. Classroom work would be conducted during the preparation for FFTF refuel- |
ing. Topics would include refueling cycles, equipment, operating techniques, ™
administrative and refuelmg procedures, material accountablllty and the’ '

e technrcal specmcatlons gurdlng the overall operatron

“In- plant trarnrng would then be conducted durrng actual FFTF. plant refuelrng' '

This provides an opportunity for trainees to closely observe the operation of .

, ‘refuelrng equipment and to gain possible hands-on experience in operating - |

selected equrpment under the close drrectlon of - a qualrfred refuelrng o

] _operator )







_ Course Title: EXAMINA‘I'ION AND DECONTAMINATION smvrcr-:s

-~

Avallablllty At FFTF. e e

Duratron 2 months o

Two locatlons at the Fast Flux Test Facrllty pIant WI|| offer valuable hands on"

experlence in the-examination and decontamination of breeder :type com-

ponents Both classroom mstructron and in- plant trarnmg are offered |n thrs e

. course. o o

lnstructron wrll cover hot cell systems equrpment and operatron plus sodlum. L
. technology, fissile material handling and decay heat removal from spentfuel. =~ - .. <"
The course will introduce trainees to the. operatron of hot cell equipment and

methods for removal of I|qurd sodium from components taken out ofa - -

breeder-reactor vessel

In plant tralnlng to complement the mstructron would be offered in these FFTF

o Iocatlons

e The lnterlm Examrnatlon and Marntenance Cell isa Iarge hot celI wrthrn_f =
 the FFTF containment vessel and. is the largest vertical hot cell in the - . <
~‘world. It is designed for use in the drsassembly and initial examination - .

- of fuel and test assemblres foIIowrng therr rrradlat|on |n FFTF

“ofThe Malntenance and Storage Facmty is a Iarge structure ad)acent to L
. FFTF offering convenrent maintenance capabrlltres for sodium- wetted

and/or radioactive components The building includes a’ large shielded

~ area similar to a hot cell plus special facilities for removrng resrdual’v i

‘sodlum from Iarge plant componentsr such as. pumps

Actual plant trarnrng locatrons would be determrned accordrng to trarnee:
needs, avordlng any lnterference wrth plant work schedules durlng the traln-. PR
rng perrod R e I |
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