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Summary of Fermi | Project
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it @ Firconium segment had
& con Jide

lenum af the reactor vesse

iged

e
i fiaw by & flat plate

w | el M
provide faster response
of the grimary sedium loDps

the fissign product detactor

O sUppiameant

il the cogre and resume nuclear

tod by the AEC in February ® A|l nube-to-tubestieat joinis in th water

& the fu header of each of the three steam ger ors
[ 10 make the units leaktight,
npet valve flow restriclors wears

ted into the end of sach Tube in the

r header to egualize the flow through
stobilize the performance of

carg &

While the recovar T s 11 Erogress,
SEvEral modiiic provements were made

snirt subassemblies
replaoad

pmponents and systems to prevent 1
surrence of & similar coolant blockags incident
faty of plant
oparations. Preparations for two of thess itams,
wpaort facllity
re the Incident oocurrad

e the
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1M QEne
WEFE LINCEr
inethan datection analyzer, an 1BM
ita peauisition and control system,
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Flow guards, shown in the photograph above, were -
al all fu aricl [nnaar radial blenket
igned Eo afford

stzlled in the nos:

subpssemblies losded into the reactor

e imam protection sgainst sodium coolant flow block- Wiew |nside tha reactor building showing the fuel nandling
sfe. space limit i In the reactor vosmel roguined fabri machine in the Toregraound and the above-the-pliag reactor

eation of flow guards of two différent lengtha. rsethiaiars b e Btk grow md,




‘1' Reactor refoading wsing the new fual ranspor has shown that a large LMFBH systam can be
facility began about the middle of February and succassful |y restar nd oparated following a

was completed about 1 ile aof May, In {uel tadiure e n addition, it was

¥ldition, many praog e=ts af systams trated that & major repair program inuglving
NG Components were carried oul prior e maintenance undar high-temperatura

n July 1B 1970, Do radicsat ive canditions in & sodium-inert ges

werd 31 1he plant site to re-examine tha atmosphere can be succassiully accomolished
reactor operatars for renewal af ther licenses

._E:-
- s e

The test program through 200-Mt aperation
tability of the reactor systerm under
E I'f' state andl transiemnt conditions, Inc I||-'_||||g
IirBine-genera Lian t=sts, Plutonium
PrOQUEtion ciivity eflecis wera

IS

d bBurnup

ual ¢
veritied, Muclear and heat transport system
i characteristics that were datarminad wera wall
within the range of predicted values Systam
o grature distribution and hest balsnoe
. measuramants were gquite satistactory, as was the
' performance af the steam ganeratars and
- miermediate haal exchangers
| n af the Fermi | reactor and
L 200 Mwt, full leansed power
L]

A malfunetion detection analyzer wis desgried ard in-
stalled on the Fermi | resctor, Composed primarily of an
I1BM 1B00 computor, 1ha Sysiem monitors reacior oos-
tion for resctivity balance, subiassembly outlet tempera-
ture rise, armd fission product detector respume

il
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Photograph of the top of the b bundle in one of the thres steem generators showing imstaliation of the ball-and-tube
orifices in the twbes. Thess devicas will improve the operating ssabllity of the steam gunérstors,
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Accomplishments of Fermi I Project

FERMI | OPERATING STATISTICS

JULY 18, 1970 = JUNE 30, 1971

Stariups
Operating Time, hours
A1 ar abowe 67 Mwt
At 200 Mwt
Total Dparating Time
Megarwati Days
Full Power Days
Electricity Produced, gross kvwhr
Plant Avslkability, %
Reactor Avallability, %
Flux, nfom® sec |maximum|
Fluence, nvt
Toxt Program
Muckaar Tests
Plont Texts
Time Logged by Sodium Pumps Since 1963
Primary Pumps, hours
Secondary Purmps, hours
Im-Apsctor Fusl Handling Sincs 1863

23,370,000
=1

73

6% 0%
1x 10°2

45,000
=40,000
2BE2
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OPERATING CORDITIONS
FOA URANIUM DXIDE CORE
- DESIGN DBJECTIVES

Reactor Powar, Wwt 400
Corn 360
Blanket an

Mamirmum Linear Pin Powaer, kwiin, 1.5

Total Masimum Fiux, nfem” sec 6x 10"

Total Primary Sodwm Flow, gom 33,800

Frimary Sodium Temparstures, F
Entering Resctor 00
Leawing Reacior, overage L1 1]
Mawimum 1080

Maximum Fusl Temperatura, F LT ]
Uperation of the Fermi | rescior a5 proposes

ce essential

bility af 1he

T Qgrd

ram privat

¥ At

he program, the EE| Policy Comir

Atomic Power concluded that the continued
i the Fermi | plar

yrt of the Mation's

miould bé an
VIFER development

TARGET DATES FOR PERTINENT
DATA ACQWISITION FROM FERMI |
Targat Date
From U-10 w/o Mo Core-8 Operation
Fast Flux = 5 % 10" n/em? e 18701972
Fast Fluence — 4 x 1077 nut 1872
From Uranium Oxide Core Operation
High Fast Flun — 5 to &6 x 'IEI"'nu:m‘--.-ne ia97&
High Fast Fluance — 2 1o 3 1 1077 met 1977

® Potantial 1o operate gt high pover o develop Hijih Burnup — 50,000 to
or flus and | anditiomns that 100,000 MWD MT 19751977
digtion fusds and From Mixed Oxide Fusl Demonstration
mater b With Plutanium-Uranium Subassamhblios
= High Powesr — ta 18 kwi/ft 1974
. tion af uranium oxida and High Flux = & to 6 x 10" n/em® see 1074
e e Chxidhe Core Licensing Exparionce 1872-1973
Plant Oparating Experience and
& Extend cps nd ma Ik Systom and Component Testing
3 At 200 Myt S00-B00 F 19711872
Up o 400 Mwt, GDD-900 F 18741877
Litilities Personnel Training 18711877
- B3l existl il LongTerm High-termperaturs Effocts
. LLLE 30 on Core Components 1974-1877
ind Sy sted Plant Design Varification 19711877
17 1wz (PR 874 18FS 1a7E a7
PHASE 1A I
FHASE |18

| PHASE 1I

J

PROPOSED SCHEDULE FOR
CONTINUED OPERATIOMN OF FERMI 1

| PHAKE )

PHASE 1y
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Relationship to Other Fast Reactor Projects
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Fermi | Contributions to

LMFBR Demonstration Plant Objectives

DEMONSTRATION PLANTS
EE| Fast Breader Reactor Report, April 1968

Provide lésign, construction, licensing, and
Operating expariemnci

Demonstrate componant reliability and plant
avallability

Provide financial data for predicting econom ics

O latar plants

Demonstrate the several steps of the fuel cyele

Dem

wgirate fual element performance in

cal guantitios

FERAMI | PLANT

Majar contribution to core design, licensing,
aperating, and long-term maintenance exparisncs

|'l.-'|.||.|: contrbution to specific componants #nd
plant design features

Limited contribution axoept good on fuel

performance

Will require substential quantities of oxide fuel
o be fabricated, shipped, and reprocessed

Good on UU_., limited on mixed oxides




i

Program Cost

PROGRAM COST ESTIMATE
S Thouwsends)

1971 1972 1973 1974 1975 1976 1977 Tatal
16 v | Ist Half  2nd Half
Fhase 14 £,100 2,300 1,260 1,400 9,750
Phiase 18 400 1,340 700 2 440
Phansz 0 1,200 &, BE0 2 &0 10,740
Phase 111 975 #,055 5,030
Phasa IV 5450 6,610 4 200 16,260
Extimatsd Cost 2,500 3,640 3,850 11,268 5715 5450 65,610 4200 43,220
Contingancy 2,600 2,500 530 5,530
2,500 1,640 6,350 13,755 7246 5,360 5,610 i, 200 48,750
Plant Deactivation
IIncluding 7.2 million
Use Chargal 5,280 5,260
Existing PRDC Rasarve {4,000 4,000}
Total Funds Reguired T 3,640 6,360 13,7585 7,245 B 450 EG10 5450 60 000
18971 Funding 2 60D 2 500
Funading R equired 0 3,640 6,350 13,766 7.245 5,450 5,610 ] 47 500
HNOTES 1l Cumuisiies réwenis fram waie of aesi o Deivelt Edos soubll B iBaul 58 milllan,

Tl Covis shown kre brsed on g ni prizes for aranksm saparelive mers,

[T Commitment reaubned For Flanl B esciivetion prier to progurement of Speesal Nuciser Materlal and prigs 1o imtmiing the PAGC Brseeve

URCES OF FUNDS

£ Thousands

AEC Waiver of Fued Use Charges 8,000
The: Detroit Edison Company 5,000
Owarssas 10,000
Edison Elsetric |nstiiue 20 500
Aerenue from Sale of Haat 3,000

47500

—
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POWER REACTOR DEVELOPMENT COMPANY
ATOMIC POWER DEVELOPMENT ASSOCIATES, INC.

L

1911 FIRST STREET, DETROIT, MICHIGAN 48226

PRIMTED IN U.5.A




