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0900 1030-1045 1215-1330 1500-1515 1645
Introduction to Fast Reactors
Monday ,
73/9/3 Mr, C.W. Blumfield
¥
The Design [and Construction General Tour of PFR | Discussion of PFR
Tuesday (1) (2) ' Design Concept
,73/?/4 Mr, D. Taylor Mr, P, Riley Mr. P, Riley
The Physics of Fact Reactors The Zero Energy Calculation Methods
Wednesday ' Physics Experimental used-in Fast Reactor
Programme in ZEBRA Physics

73/9/5 Mr. R.W. Wheeler My, D.C.G. Smith Mr, J.M. Steavenson | Dr, P. Kemshell

The Characteristics]of Sodium Based Demonstration of Ligquid metal
Thursday Coolants (l) (2) g?ngiiig including Safety and Fire
73/9/6 g g

Mr. J.,A, Bray Dr. R,A., Davis Mr, A, Mowat Mr. W. Deans

Description and The IXIrradiation Visit to DFR

. Operating History Programme for

Friday of DFR DFR/PFR
73/9/7 Mr., J. Kirk Mr. H.M. Oliver
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Fuel for | Fast Reactors The PFR Control and | Control of Fast
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onday (1) (2) System -I Reactors
73/9/10 - |
Dr. K. Swanson Mr. N.T.C., McAffer Mr, A. Hopkinson
The PFR Fuel Visit to PIE The PFR Control and | The PFR Fuel

Tuesda. _ (Post Irradiation Instrumentation

Y Handing System Examination) System-IT Fabrication Plant
73/9/11 .

Mr, N. Campbell Mr, E., Edomonds Mr. J.C, Smith
Fluid Dynamics | and Heat Transfer Travel to | Risley

Wednesday (1) (2)

12
73/9/ Mr. G. McAveavey
Thursday

Visit to REML

73/9/13
Friday

73/9/14

Visit to Windscale
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Design, Construction and The PFR Commissioning and
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73/9/18

Mr, B.A.J, Corbyn Mr. B.T. Johnson Mr, L.M, Curtis
Wednesday Operation of PFR Power Station Visit to PFR Operating Areas
73/9/19 '

My, J, Walford

Simulator Practice Coolant Management
Thursday .
in PFR
73/9/20
(Group 1) Mr. C. Robertson
Sodium/Water Reactions
. . P .

Friday Simulator Practice including Films and Visit to Labs.
73/9/21

(Group 2)

Mr., J.A., Bray
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Sumilator Practice PFR Fuel General Discussion/
Tuesday Reprocessing
73/9/25 {(Group 3) _ Symposium
Mr, E., Lillyman

DRE The Fast Reactor in Sumilator Practice
Wednesday the Generating System
73/9/26 | o, B.R. Adam Mr. Catchpole (Group k)

Safety of Fast Reac;ors Commercial Fast Economics of Fast

Thursday Reactors Reactors
73/9/27 _

Mr. A,J. Brook Mr, K.M. Leign Mr., R. Hind Mr, J, Shallcross

. World Programmeton Final Discussion

Friday Fast Reactors
73/9/28

Dr. G.R.Brainbridge
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Butiand A T D
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Shaw E
Bolland J M

Hiii J F

Lewthwaite G W

Fidler A
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Tokyo Shibaura Elec Co Litd
Mitsubishi Elec Corp

PNC

PNC

DPNC
PNC
UKAEA, Risley

UKAEA, Risley

REMI,, Risley
AEE, Winfrith
DERE
DERE
DERE

DERE

DERE

DERE

NATTONALTITY

Dutch

American
American
Japanese

Japanese

Japanese

Japanese
Japanese
Japanese
British

British

British
British
British
British
British

British

British

British
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1030-1045

1212-1330

1500-1515

1645

Introduction-Why we

Basic Liquid Metal

Monday use Liquidrgetals Technology
73/10/1 Mr. J.A. Sniédley Mr. J.A. Bray
Use of Protective Impurities in Practical Maintenance of
Tuesday | ¢iothing Sodium See Water Pump Liquid Metal Circuits
73/10/2 "House Mr. R.E, Godfrey
Mr, A, Mowat Dr. R,A, Davies ‘ .
Mr. Jim Tomson
Physical Properties|| Cleaning and Practical Sodium Fire-fighting
Wednesday | of Liquid Metal Decontamination |
73/10/3 Mr. J. Foley Dr. R.A, Davies FRTC Laboratory Mr. J.A. Bray
Mr. J.A. Bray
Sodium Materials for Use Practical Sodium/Water
Thursday | Instrumentation é? Ligtld Metal Sodium Techmology Reactions
ircuits
73/10/4 Laboratory D8530 Dr. K. Tregonnin
Mr., E. Duncombe Mr. A. Thorley g g
. DFR Tour Final Discussion
Friday Mr, J.A. Bray
73/10/5 Mr. J. Humphries

Dr, R.A, Davies
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3—-6 PEC

PECFRAR =7 L7y Ly vz ORBECHBET SUROKAREF B O £ 4 + 1+
(Lake Brasimone)itbdo YOBERZIH I REAT TH 3N PECHR - T REFE T
KEBOF IV 2T RESZDYA PREPFINTHS.

PEC/Pix CNEN(The National Nnclear Energy Authority)®$% & i NIRAICK
STHANED ATV S,

NACEFYAS PCBRPSHIVEHEFTOERAL - FIRIZKNDE IR DR Bo

ESPRESSO :

(1974 1 A58
HFE )

CEDI
( Ehei)

CPC~1
( Frme)

CF—1,2
(K=
®ayF )

Sodium loop for endurance and thermal shock testing of
fuel dummy subassemblies

max, temp 5800C

Na flow rate 110m>h

4P, 7Kg crd

max shock ramp 50C, scc

Sodium loop for the endurance testing of dummy sub —
assemblies

max. temp 6500

Na flow rate 320m*h

4P 125Kg/et

Sodium loop for testing in fullsize the PEC loop

max. temp §50C

flow rate 130m°/h

4P 18 Kg/¢cri

Plant for studying the sodium water reaction with small
and large leak rate

Inventory of sodium : upto 40m’

Sodium flow rate 20m%/h

frow rate of injected water 5~50g, sec upto 5~10Kg %ec
Na temp 350~600C water temp 260~3007C

2 loop for testing the hydraulic testing of dummy
subuassemblies(press, losses, vibration, cavitation)
max. temp 130°C

max. flow rate 400m"/h

4P max 22Ke o



PNC-TN960 74-01

max. height of test section 4,6m

INLDTAM M —FRFERAINTVIE Y, #AAFE 75 VA L DEA D D IR EA
REICLV A 2Y 7 CBExh TV 5B,

PECH X CNENOH 5 »F3HE T2 1979 41T full power 235 = & % BB SHaEis
EHLNTWVWS,



PNC-TN960 74-01
4. T O fib, MR

4—-1 FEF RUOL-T2H
EEIZHBVTHERIE LMFBR TH Y. MaguoxfF. HTGRHZEFZRB LU EEILTL
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FREROI DI Nb0 s v — vEBRRESARLEBABEEINTY 3,

K(ETks v 272470 LMFBR 2R 2 v27 v ThHY, £ v/7AR0 NaoBERK
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ERAHAZELOEERoALEA FoFIEEFRVZEELTW AR A —H 20 1HX A0k
. Kv7, CRDEFHELZ X —FOBCERAETNEDO0 /1 XOMBE EFRT~
EHEAE o TWVWB L3 TH B,

TNO @ 50MWS/G7 A+ A — 7 CRHMEMELSVWTEEEINL TR LY., Hik



PNC-TN960 74-01

LTEMEEO DWEEHEEL TV,

i) . HERE
ﬁ&tm%%&w%@énvw&ﬁ%ﬁﬁ%ﬁ%miéﬁ@%éﬁ&Lf%ﬁénfw
Bo FRETXT ORT CHADNGE 4~540 CRT 44545, PFR OBAANS

BREX V-2 -FHIEENTOER, FUEAAN 50004, 7F+r 7AH2000
ﬁ?ﬁo.HmmENﬁmD@%%?4oooﬁ@gf£Urﬁ%JfﬂtZﬁﬁﬂﬁﬁ

BOSCoRgHY ¢h 3,
ELON—TOHEREEFA /BEFHL, - TOEFSREECHATES L 510

BHENTVD, 2ERT — 5 ~ONBE =3 vOBERAX LTS5,

i) Na¥EE

PFRTRRIEZ Avs v/ H-F2HE (415 ERRIBHF Y YA % -0 FONs
BIZZDHEKT BHEEL > TVBH2 Y7 Y — PREERETIA = v /¥ SHTVR,
Na HAEBEL LTI 754 t oBEEREAEBEEZ S -THY, Gigo
%yfﬁ—Fmth£y§4b%%ﬁ?%éiﬁmﬁgfwéoﬁﬁﬁ&%ﬁxﬂuﬁ
TIIRE7A Y -RTh 3B,

TNOTHREAM LABKT 1 = v /KRB, 71+ ) Y 2 BTREN BB LTW3, &
BRMBE A =7 75 7HTHBBROACEMT bh 1 7OBFRIABZE S L,
HAFE LTt NaCl BRSO LAEHL SEFERLTV S,

RIHBH A V7Y v /e LB Na 04 T TV 3255 < 0 &8 548 48
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TIME DATE
DISPLAY INFORMATION

TITLE OF PAGE

PUMP CONTROL MODE STEAM PRESSURE

Demanded Steam Pressure
Actual Steam Pressure

Byepass Steam Pressure

Pump Speed 1 2
Primary 939C 939C
Secondary o21C 221C

REACTOR CONTROL MODE AUTOMATIC

Reactor Power 605 MW

Control Rod Number 1
Height (Millimeters) 555
Readiness Number O

Actual Speed 12,5 Hertz

PAGE NUMBER

15,9 MN/M?
15.9 MN/M2
16.3 MN/M?
3 Demanded Coupled Speed
939¢C 939 Revolutions per minute
921¢C 921 " " "

DEMANDED 532°¢C

Na Outlet Temperature 580°¢

3

558 558

0

Speed Preferred 12.5 Hertz

BOILER FEED PUMP TURBINE CONTROL MODE AUTOMATIC
Demanded Differential Pressure 0,68 MN/M2
Actual Differential Pressure 0.68 0.89 0.69

Demanded Pressure 15.16
Actual Pressure 19.36

145,04 1bs/in2
10.19 Kg/cm2

NOTE 1 MN/M2
1 MN/M2

1l

Fig. 5

Steam Temperature 53300

5
558

Live Valve Opening 0%
Bled Valve Opening 70%
Feed Flow 271 Kg/sec
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00-05-58 0O XXX 0O CONT SUMMARY 355
001 S1 G
PUMP CONT MODE STM PRES
DMND STM PRES 5.9
ACTL STM PRES 15.9
BYPS STM PRES 163
PUMP SPEED i 2 3 DMND CPLD SPEED
PRI 939 ¢ 939 ¢ 939 ¢ 939
SEC 921 ¢ 921 ¢ 921 ¢ 9
REAC CONT MODE  AUTO 532
REAC POWR B0S OUT TEMP 580 STM TEMP 533
CONT ROD 1 | 2 3 4 5
HEIT 585 558 §s8 . 558 558
RDNS NO 0 0 0 o c
ACTL SPEED 12.5 SPEED PREF 12-5
BFPT CONT MODE AUTO

UDMND DP O- E8

ACTL DP 0-69 0-89 0-89
DMND PRES  15- 16

ACTL PRES 1936

Figl 6

LIVE VALV OPNG 0
BLED VALV OPNG 70
FEED FLOW 271
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Fig 13

OPERATOR’S CONTROL DESK (08 at Fig 12 )

10-¥. 096NL-ONd



low power flux momitor

raise

raise

raise

lower

lower

fower

!

IHX valves

open

open

open

g

1 2 3 4 5 safety
Shut off Rod panel
bypass safety rod test
level switch - lamp

reaetor
shut
close down
close
.close

!

SC I am

Fig 14 OPERATOR'S CONTROL DESK (@ at Fig 13 )

10-¥. 096NL-ONd



sel point value Reaclor Plant E:::igz?:y Emergency
L sel Safety Safety 1 ! CUP
auto jel oullet sel steam - > cooling
OO0 |dem |y | en 0 4 ] 7
. hold holid //// ,///’ ,/// ///”
:fl outlet steam 12%’ H 7 7 7 A//
Lemp 2
lemp temp
25 H, Plant Flnjnergency_ vault
safely air cooling
assisled
manual 1 Rod| 2 3 4 5 50 H,
OFF ON OFF ON
m anual M1 2 3 4 5 6 Raise |Lower Sequence Test vault
start air cooling
d ti
esplay operation vital
alarm
dem aed .ref
printout permil
tube 1 tube 2 tube 3 tube 4 tube 5 _—
O e
o ~ =9 2] =% o [= P g =N o [ ]
m -] n|e s |o m |0 ® o alarm B =
@ = v | = © -] w | B 0 = @ B
- o+ k=) - = o -] Lad L=} L 1 amp -
—_— - — — —_ = —
w | o % |o » | o » o » | o test oo ‘lIHII'
- —_ w — - — w |- = — L
cance] - g
priatout data page ]
index

yoequdjow
premzioj

yseqUIIOY
piemioy
yoeqyosjon
plemro}
Hyoeqiyoloo
pilemiog
yreqUoiow
PIBMIO]

Fig 15

OPERATOR’S CONTROL DESK (@ &® at Fig 13 )

10-7. 096NL-ONd



Emergency Boiler Main Boiler Feed Pump Secondary Pump Primary Pump
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BICBTDRENDBLERS o ¥EHECHODFR® Shift Manager THhw- 7= Mr. T.
DODD(BERREF bV —= v ¥+ v 4 —0 Deputy Manager ) %4 E ¢ FENIETE &
Y, BRVOERCELLELT, FBEABOIERNE,» o, SEMOBLENFHRE, = —x
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I-ARHBTEMESHIFTC ASEREE 480 1 1 BRSNS DF RO—F 1
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LEOHROE EROEGHFE S EEI CRCHAB I, - SHIFTRTHE TRO—
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EEOB i Mr Barclay (Head of DFR) 8 XOMr Kirk{Deputy Head ) iC.J:é.
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Nat. Boron Rod&F5 % b
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%3 DFRE&=—AMBEAS

B | wOExE B OB #w o OHB
10A 8B(RA)|FrviHERicsTARadiation Control Mr. 1. Arkley
Frv 4 RREFROHE, Ak, S :
o . : Mr. T. Dodd
i DFR®OS8phere iz
g 98 (k) |Radiation Control ( BAERTR, FiEE) Mr. G. Tyler
-0
[ DF ROEE:
A o } Mr. T. Dodd
DFR®DHeat BExchanger House ® R
o 108 (&) |DFROES LEE
Mr. T. Dodd
ﬁ DFR®Diesel Generator House ©R2
® 118{(XK)|DFREFERadiation Control Mr. R. Crompton
Sphere Evacuation Alarm System Mr. T. Dodd
128(4£) |DFRICHTARadiation Control (& ) Mr. B. Crompton
DFRDAir Locek( 3 ) o®ieh% Mr. T. Dodd
158(A)|Reactor Vessel
’ Mr. T Dodd
P ialnes 1l 3cr
16H (k) |BE7S
& : B Mr. T- Dodd
fﬁg FEIE S SR TRt TORETFIR
?:: 17804 ) |#slsri Mr. W. Hut ton
R 188 (K) [BHF Mr. T. Dodd
198(%&)|Control Rod mechanism Mr. T. Dodd
. C22H(A) Reactor Physics
o : .
': (REFEERTE» &M T TORIGEZEL ) Mr. P. James
E 23 (X })|[Reactor Physics , B
o _ ( BEFWEOEEDFROE Coefficient) Mr. Stilwell
it 248 (K)|Chemistry Mr. D Grant
g
o KELR, #5~4 =, Nak OEMHEEE
D
3 B v BRI T 2 FmE
258 (R) |BEY 7yOBt M Mr. Godfrey
26R (%) [RBER( SafetyEBEOF = » 2 ) Mr. Lyan
=
& EERTES L CHA R ( 10EWE T) Mr. Bate
% 278B(x)|Control Rod®@worth #IF Mr. Lyan
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A H g2 & A K BOm
m |10A298(H)
B S S8hift Operation
% 11A218 (%)
h 11A228(K) |WinfrithMIEH{( UKAEA)
Rz
= 118288 (X)) | Bartlepool BEER(CEGRB)
11298 (XR) | NaFORHGIE Mr. A. Smith
11A308 (%) | NahOTM¥adE Mr. A. Smith
PFRORZE(—-Ra~aAFr5 97, 37 )@ )
12R 38(A)| DFROEE Mr. T. Dodd
48 (k)| DFROESBFR Mr. T. Dodd
BEH{(#) | Chemical Laboratory®R= Mr. Fisher
fg BE 1 Fast Reactor in UK
"1 2. Deap Reactor Surgery
" ( Fe rmi FOBHBIA)
&8 68 (XK)}| PEFR Mr. T. Dodd
o TB(£)| B Nat Rod&HT#HE Mr. P. James
Bif Nuclear Power Today&Tomorrow
E 108 (8) | RisEHES LOEE Mr. C. Stewart
P Sea Water Pump House DR
s (BESREBL, BEARATEDRL DF RELE)
b 11H(k)| Safety&Control System Mr. J. Peterson
E 128(7#K)| Mechanical Maintenance Mr. D- Robb
I 13H(AK)| Acoustic Detection Mr. 8. Hale
.E Rotary Club B &&HE
= 148(£)} DFR®Safety Mr. C. Brown
178(R)| PFREZ(Reactor Hall) Mr. T. Dodd
BLE f ERLEY
DFRESHEZ( 2 —¥AREB Y, 7L AFEL)
188 (k)| PFRRZ=( 8G. # —¢vRER)
AESESMENT Mr. Barclay
198 (4)| BTR Mr Klek
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® BRI
HEERAC I AHIGERME 04+vF sec
HEE & 1 2BABC 3EOLP Fvi—X0%Y v+ L 1. Count Rate L DEER

REFHT S,
WEHEEZH 2.7 rod BATERIL 2 5,
RICE (FEC L3R ) 470+19cents
Natural Boron BRod 5l#kiz & 3 RIGLE 14+ 3cents
R R IL E 484+20cents

@ HWHHEm - 10KW)
FlEMEMEAELSHRE LOKWE CH AR 3,
HO50WH 3D LPFvvl —%B[&k& > — 1 F+ 5,
REEDF= vy 7 8T | RERIGELOENT 252 v P UFABOK) 1 0KWiC
72> 72 & Natural Boron Rod #8[8< o
® 1KR77vr > bPENE35psigE TRET 3,
Na®4 VORHIPEC L0152y bVREIBERERET 5,
® 1XRBHFHEL 105%iENt 3,
@ 2 4R DRE
EHM RO T AFELEEEN cal ibration #7250
HAOMT (1MW)
THERMAL SYPHONE%7%HE+T 5,
GRID FAILURE (FRABREEX) rVy Fedht,
©® WhHEm (—>5MW)
HEALTH PHYSIC SURVEY%{%& 9.
© HMAENIi—-10MW)
HEALTH PHYSIC SURVEY#®#{T& 3,
HEAT BALANCELREACTIVITY BALANCE® F=v7435,
@ HIMEmMmt—->30MW)
COEBHASANHANBEZEATEF=v7 L, FEHBENCE2.
HEAT BALANCE 3X?FREACTIVITY BALANCE % CHECK+%+ 3,
@ 30MWic&k3 KM DUMP CONDENSER CHESEHLEMHD. s —v vas
BMLHFAT B,
@ LIgEHE4 0 MW | GERREIREE) SOMW { 6BSRIEEE) 5 5 MW (1 BRI )
LRk LR+ 3,
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(5) DFR O
iy PO ETFE 2.5X10% ncn /'sec
) RISEOHER ( EE A4 5 5 A##E)
B it E
IF (R ES +16.7
HRFI v v b RE, 1REEHMEREM]| +0.15
BHER( 0—60MW) -~0.60
wEH AORE LA (16006-2300) —-0:65
ME(-3 6%~ 78) -200
Tk (15D -1.80
HEER A2 2 BUGE —4990
FE5t ) & 25T FAFT AR 2 RUEEE +116
i) RBEIC L B RSE DR L
(C%f—;ﬁt%jmﬁ'{aty) (C:ht s'%day)
I ~1524 0013
e +0.010 ~0.003
P u®® ek +0.081 -
BRI OER -0010 20010
A E -—1.4:43
R OIS RO +1009 0244
iR -2638 0130
7 Eb R ~-0.261 -
hn g —-1890
# gt -3333 030
V) BUSRE R
{HAE 2 —0.8+0.05 cents/C {(1¢)
77 R —1.010.1 cents/MW (1)
7’f—f"/§??ﬁtﬁ{—0.63 cents/MW 0.6 sec
—0.35 cents/MW 20sec
VI ERSHTEE 00067

(¥ PFRix 0.0033)
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REACTOR

I
r,//”/z;n—mmm

COUSTIC 2 MW E. M. PUMP DELAYED
ANOISE POWER UNDER— NEUTRON
DEVIATION VOLT MONI TOR

2.2 2.9

AUXILIARY ONE
GUARD LINE SELECTED
CIRCUIT ROD
[ EIGHT RODS
Shutdown

Con —
Laciors

Sensing
Channels

M of
Instrumtat
Lines

Redundant
Logic

CORE GRID LOW Tow Power GAS
OUTLET e POWER Doub ling BLANKET
TEMP FLUX Time PRESSURE
THREE - High Power COPE &
SUB ASSY High Fower Doubling BREEDER
TEMPS Tim FLOW
3 2
> GO 000 0d 0
2.3 3% 28 12 2.3 2,3 2,3 2,73 be/q |2/3|

=

Emergency SAFETY CIRCUITS Shutdowan

Shutdown MAIN System

Button GUARD LINE Contoctors
Fig. 1 D. F. R. PROTECTIVE SYSTEM
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Fig-lemt Loic, 8EDHHELL Tre v 7353 MAIN GUARD LINE &8
Ranrc 1 FoHEENH & F ey 7545 AUXTARY GUARD LINEX 973,
INEOEE( MY Yy YV ERLZOBEMERIKOBO TH 5,

MAIN GUARD LINE

1. H.P. FLUX OPERATING LEVEL+3MW
2 H.P. DOUBLING TIME 208 RO

3 SUB ASSEMBLY WnDiRE OPERATING LEVEL+20CT
4 HA FTFvrv vEN 27psi AT

5 PRIMARY CORE FLOW 80%COREMELT

6. PRIMARY BREEDER FLOW 80%CORE#&LTF

7. GRID FAILURE{ AMEFRER5 05EEE 1 BkHi
AUXIARY GUABD LINE (48 contred &)

1. POWER EVIATION HEFREBEL 2MW

2 DELAYED NEUTRON MONITOR EHIKEED 2 0 %I
3. EMPETEHE

4 ACQUSTIC NOISE

23 DFROBHERRESHIFTICOL T

DFROEERTIZF 2 RLEN CRUNTS niR 4 #HE®& i, 10826 BREEL.
10H29H6 0MWIRELE, AR F Y LA EFEL512A 1082 Cnfeknk
IRFFITALREBFEEE S0 D EENB L ER 6 OMWOBREILEEE&KIT Tt

108318 —RBEBHAE YT 72— L 3 E
11A18~28 %@EEOANFAFinksEL
11A6H —RAREHEA YT Y v T kb EE

11A78~11A25H MREHEARE | RUN75) : AXHBLALHE]L
12ATH~12A1 28 HEKEmKOocEE»ER LikdHER

12H17H Fap —EARBEN Uy L AE
RAa0a—-ATiH10H2982511H821 8 TSHIFTKAD DFROEEHERNE
MELEREF TR ULLRBECRBEI D RETREBER Lt ZOMOBEFEHEELT
CEEDH D,

1} SHIFT @K
1ENEEREZE—4RTFTHI TH 5,
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SHIFT MANAGER, PRINCIPAL FORMAN, FORMAN® 3 & CTHEREIND
Afy 707N —FLTECHNICI ANRCHARGEHAND S MG E Y ~h—D 71 —
T b5, SHIFTHTH AbNAFERLLTHENERELG 0 teERan,
HEIA LGOI CABESI S oIME R L, REEBRNCEH OATH B, o THi
ZRDFROLTOHFFECHBLTBY, Co3LOHBI CDFREFTAZINT VB LER
L2 b AZ2y THEFGEVAEFNCRTIRENLLTHFAAENELZBNT
WS, EENHEEHEO —HADFROASHIFTO—HIEEFDLNT WL 5 TH B f
#EF2LSHIFT MANAGEREN A Z v 73 6 ATOHBN, 6BE3IFTELXLTWS
PIEHL, 7—h—RBA4BE3IXETHDI, CNHOESPHER ( SHIFT ROTA)EES
KRTo AZy 7R 6BEOH 1 740552 1 HESHIFTEHB# L, BokfkE & H
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#4 DFRo SHIFTER ( 1 ES )

— ( SPHERE & CONTROL ROOM]
CHARGE HAND (1) — PROCESS WORKERS (4
CHANGEROOM ATTEN
DANT (D
— [(HEAT EXCHANGER HOUSE]
C/HQ — PW s (4
SHIFT MANAGER — PRINCIPAL FOREMAN-1— [D!ESEL GENERATOR HOUSE)
FOREMAN CH( — PWs
— INSTRUMENT TECHNICIAN (I
— HEALTH PHYSICS(Surveyor) (1
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(Fitters)
ELECTRICIAN (1)
+ MATE (D
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SHIFT%E
2 ANi2fl4n» SHIFTi AN, SHIFT MANAGER®PRINCIPAL FORMAN

e E S, SENSHIFTEE kb Lok 5 cid, FHEL. AR,
ArTAFCEBELE~RIOI LEAFERERT, SHIFTHRZAPHORERTRB L
FTEBEOEERES I UFENSY. thHic SHIFT MANAGER »odillaniE
REBERHFEESTADLNIBIZNCIESVRB 2T . BRERBECHFECZyFT3
Crid | REREHOBAAAS ) EL LN, LA LFo#ERIFETZ e — A7
VARRIFEAS vAOHERIE LN,

SHIFT MANAGERORLBLHEEINTWE3HE. HHESEEEEENEHEIE
MICHE Z Lo R, o RELEELSCHTIEMCHRLBEATSH Y, £ KM
BEP AN, .

SHIFThn&#iEIE MORNING SHIFT #(K& ( HOTEL 0 REREAHE
LBV Ry 7O FNLELTCEEE A2y 7THO <A 7 rAAR0RT A OEEHE T
LT# b2 %o SHIFThHoRESARR 1 PAOAESFIMA L, DFRASHIFT
mgofmbﬁﬂLfﬁoﬁﬁmﬁtﬁﬁlﬁﬁﬁﬁTEA1ﬂmAKlﬁ§mﬁ%M%
D, HEHEBEN-IERLFE LT .

SHIFT MANAGER INSTRUCTION BOOK

DFROSHIFTH3IAN A2y 7> TEHEINTH), HodRECHEAELTSE
NRRIBETH B, HEHDFREFEE LT ETnIEEt: LTSHIFT MANA-—
GER INSTRUCTION BOOK## 3o, SHIFTHEER, BREATHA THALH,
G TERT S LR TNAE TH- o B3R " BB " 0BEEREHEFR TS LTEEX
TR LZOHEBROAR T,

REACTOR CONTROL
1. Staffing of the Control Room
Liquid Metal Flow and Gas Blanket Pressure

2

3. TElectricity supwolies to Heat Removal Circuit

L, Breeder Limitation

5. Precautions against Gas Entrainment in the Primary
Coolant

. Trip Circuit - Use of "Trip by-passes"

Trip Setting

Reactor Start up

»

OG0~

. Shift Manager's Log - Standard Item
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10. Operations of Control Rods Containing Experiments

11. Abnermal Reactirity Changes

12. Summary of Circumstances necessitating Emergency Power
Reduction

13, Hand Winding of Control Rods

14, Control Rod movements during Reactor Shutdown

* SPHERE PLANT

1. ZElectro Magnetic Pumps

2. Goliath Crane

3. Blanket Gas Conditions

4, Primary Gas Blanket Purging

5. Primary Circuit Leak Jackets

6. Emergency Action

7. Discharge of Waste Gas Tanks

8. BSphere Containment

9. Cold Trap Loop Operation

10 Primary Vessel Leak Jacket
11. TFuel Flement Handling - General
12 Fuel Handling Operations
13, Rotating Shields
14, Acces +to Reactor Vault

15. 30 Ton Butter's Crane - Element Strage Building
16. Sub-Assembly Pin Failure via Radon Detection
17. 8Shut Down Safeguards

* AUXTLTARTES
1. Operation of Secondary Heat Exchangers

Steam Rising Units

Secondary L.M. Dumping System

-

Boiler Blowdown Keep
Boiler Drums

Turbine Condenser Cleaning
Turbine

Turbo Generator
15MW Turbine Operation

-

O B0~ Oy N

[
o

Sea Water Pump House

=
[

Loss of Sea Water Flow



PNC-TN960 74-01

12. Grid Supply

13. Dump Tank Area and Ligquid Metal Charge Station
14, Secondary Coolant Circuit Bypass Flow Failure
15. Routine Feed Water Sampling _

16. Operation of T/A and Site 11 KV Supplies

* SAFETY
1. Radiation Level in Sphere
2. Non Standard Handling of Active Equipment
3. Liquid Metal Safety
4, Degreasing and Decontan of Equip associated with NaK Circu
Circﬁit
» Control of Solvent and Hydrocarbons in the Sphere

5

6. Mercury

7. 05 Fire Protected Spaces
3

« Element Storage Building

_72_
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* Administration

Reactor Duty Officer
. Incident Reporting

Control of Key

Log Books
Plant Staffing Level

[ NV B N T R I

. Meterlogical Tower

* START UP FILE INDEX

Start up programme

Reactor start up specification

Sphere ancilliary Eqguipment

Instrumentation and Electronics

Trip Testing

Conditions Required Reactor Power

Setting up for pressurising condition

Raising Gas Blanket Pressure

O 0 = vt o N
- -

‘Raising Gas Blanket Pressure from Crean Supply

[
o

Remote Depress System start up system

'_l
=

Reactor Power Raising Conditions Required

[
N

Primary Coolant Prior to Raising Flows

=
(]
-

Primary coolant During flow rising

HEH and SWPH start up conditions

(-
I
L]

15. Critical Approach

16. Control Rod and Boron Rod Calibration

17. Reactor Operating Limits

18, Physics Programme

19, Turbo Alternation start up

20. Synchronizing T/A to Grid

21, TUnloading T/A from Grid

22. Returning from site Load to Grid Supply

23, Changing from Grid Supply to T/A supply of Site Load
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Nat Rodid —ARBINTH N, ODEEEQEMPELQHES,» Lo FEHZ it L 0%
PEEREEEL 2V ETARBM va—n v I iH5 )
2 REEETOERFHINTHY ., EEREBLOBEC L 2MWO &4£F5mH
POWER DEVIATIONXFREETAUXIARY GUARD LINE»@ES.%8 o &
BHE—KDRET+ 5. | DFROBERFLEE )
3. AUXILTARY GUARD LINER L9 REERC 8- B S HRATH B HE E
IHCHFE 2 222 2 5 &I MAIN GUARD LINE 2F@Tl@lreEn o4 oty
HEETEE. PerRscBlEtas,

6) HHGEEFHzOT
B2 -ADKREBHN D, HHEEFHECOVWTREFS B T o Lid Ak L=
By REO—@BEE F L BT RSB TROEES EH, XE5oH- . DF R
NRETIT L 95 3FETH VLD ICRPORFEC KT 5HBHEN 15rem yearTh
PRI ENPBDFROSPHERENOEENEFCEH VW PIEHERED T o<
REZRELRE. v 7Y vy CHARAE TOEENTLADATV NS HETSH
Al ol
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REACTOR SENIOR HEALTH PHYSICIST
Mr. J. ArKLEY (WP 0OSENIOR H. PT4 45 )

|

AREA HEALTH PBYSICIST
Mr. R CROMPTON

HEALTH PHYSIC SUPERVISOR{FORMAN)
HEALTH PHYSIC CHARGE HAND

HEALTH PHYSIC SURVEYOR HEALTH PHYSIC SURVEYOR
(B&) (SHIFT)



PNC-TN960 74-01

DFREEFEZENAFERE | FiHE)

1972 1971
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3. PFR

SEPrL—=vFevEna—Adh 4B, DFREEz —xh 3@RA¥ L, PFR
CIIARBEFY LA FEFROARD LIIFC POLICE 0%MfTA 50, PFREHAOAAZMNH
BTHd, PFRAMPHEFZIIT{ K. BEACTOR HALL.,®SG HOUSE izhFh
PFRMPOPERATION SECTION #EfTLAVAFAENLETH Y., BEENTTAR
HMEATEAS LfThabh T,

DFREEH I —ANFEZEFPFREDOVWTEEENTVWAWILERLPPRIEZ I vy =V
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CELBNTE NI —AEFDFROBEI—-ATHY. PFROT —ATRIAVWENIL T,
EERELNAEI 2,
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LABRE. SUESHEORT. SHESEED T—R = —A0HRT + A L PRESEH
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BABRFELEZPFROBRIZKRNAOTEY Th 2,
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Transducer ¥,

Transduces X,

Transducer Y,

X axis bridge
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X signal

Oscillater

Squaring

circuit

x* vt

Alarm

~1 Y awis bridge

& P.5.D.

Fig- 3

- Permendur pole

B-13~1 pole
Spacer nng

Y signal

Block diagram of bearing clearance monitor for sodium pumps

Fiame sprayed ceramic potfing
Permendur outer pols

ntenswon

Permendur
sliding pole piece

Fig. 4

18-8-1 Outer sheII/ %

and mounting tienge

x 2

CoreCu. S[S sheathed

M.l cable

Cabla support

18-8~1Cabls flangs

18-8=1 Thrust pin

Bearing clearance transducer
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SIGNIFICANT powen opera-
tion is expected in the spring
from the prototype fast
breeder reactor at Dounreay,
Mr Tom Boardman, Minister

1for Industry, has announced,

The fuel-nandling equip-
ment is being tested ready to
load fuel this month and -

(]

[
satisfactory pro-
gress is maintained significant

{ power operation is expected

in the spring,” Mr Boardman
said,

The announcement came in
a written reply to a Commons
question. from local M.P. Mr
Robert Maclennan, asking for
a progress report on the de-
velopment of the reactor.

1973. 12. 5 £
CAITHNESS

COURIER# &b

PNC TN950 74-01

1973. 12. 5f CAITHNESS COURIER#E L 1

pmgress |

hitch

Mr Boardman said : * Inte-
grated commissioning of the
prototype fast reactor at
Dounreay started in July with
sodium filling of the primary
circuit. The complete range
of tests in temperatures up to
250 deg. C. proceeded
smoothly and according to
timetable,

* Satisfactory operation of
the sodium circulating pumps

ism and satisfactory behaviou
of the core structure were
confirmed,

SEIZED
“While the femperature
was being raised for higher

temperature tests the instru-
ments oh o : :
(M1

he pump will be re-
placed with a spare, but
meanwhile commissioning of
the primary circuit continues
using other pumps,

" ng commissioning of
one of the three secondary
circuits (in which steam is
raised) the bearing failed on
the pump, which has now
been removed for replace-
ment. Commissioning of the
prth?r two circuits is proceed-
ing,”

and the control-rod mechar PNC TN950 74-01

The future of nuclear power
in Brifain now looks better
than for a long time, says the
latest report of the UK, Atomig
Euergy‘ Authority, issued on
Tuesday. This optimism was
echoed by the chairman of the
authority, Sir Johp Hill, who
said : * The general prospect is
!foda.y clearly very emcouraging
'"  the indusiry.”

Initain’s  puclear industry
was now emerging from 4he
profotype stage.

“We are mow approaching a
maost important milestone—the
coming on power of the 250
megawait protodype built at
Dounreay,” he said,

* There were some delays in
the construction of the proto-
type, resulting from some
major components being de-
livered much later. We have,
however, been able to hold
cost ‘increases, inflation apant,
to within 15 per cemt, of the
original estimate ang this is, I
think, no mean achievement
when we remember that we
are developing a new techno~
10|g.y.ﬂ

a

Future of Nucl
DOUNREAY’S IMPORTANT MILESTONE

ar Power

Speaking in London at a
Press conferemce called to
introduce the annual report,
Sir John later - rejecteg the
chiarge that Britain, wae g * big
spender” in nuclear energy
with comparatively little to
show for the investment.

In fact, Germany, France and
Japan speng more than Britain
in termg of Government money
and, bearing this in mind Brit.
gin had not done badly, he
said.

™N

1973. 10. 12 £
JOHN O'GROAT

J OURNAL #K Xk b

- e s g Ee A AR

10-7. 096NL-ONd
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4.1 WinirithHEeR
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NEREECSHBRAL TV B30T, BEROEMSIAI - nb6oBESTEZRANTH
HEES,

B RECHNSEFEHWER T,
@) WMANRZELLBRLEENBEIROBI TH S,

SGEWR (100 MWe ERFEEXSHE ) Mr. RJT. Symes
Heat Transfer Loop Mr.P.T. Blacker

ZEBRAY { Zero Energy Breeder Reactor Assem Bly )

Mr. J. M. Stevevenson

Plutonium Laboratory Mr.W. D. Cusran

TA TV ARBEOMRILOREE S H 55, BELOMBENE LD 4BRs 7L v
vENISE 3, Hib. PNCHEATROBZEFED TVAE I LH 6 SGHWR & &0
Heat Transfer Loop. M FCARE PlutonimBRE#8ELTWE - 256 Pluto
nium Labo ##EFE L EBbh 3,

4) ZEBRAK 21T ‘

19621 2ACEMALEZ100W, HOPTEANRPLFER LTIPYROER
FLTVS, HANPERIZIR L —= v /e v R —0—ffa—ATZEBRADPES S L1
Starenson K4 Y =,

ZEBRAPRE. BEOHH, HEE O RZE. FRBEEETY L — B o @RS
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BhHo o
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Fiv FARLD
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@
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Na &4 FERE
Power 54 FEEHEz - HF CCEHREB X FERFROLL & BT
Breeding distribation
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EFAL7 A time of flightZBE LV 100eVH&E5MeVORRZ b AR
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(5) Heat Transfer Loop TR OMW rig kB KEEL —TPHIRCNDEANTNS 2
DR E N,
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4.2 Hartlepool FEEFR

SHMAE wEfn4 811 A2 7H

FEEY AGRERFAL R

ahR%E Deputy Site Manager Mr.H Fairbairn
Mr. Fairbairn BE 4 C UREMOPFEFH A LBRBBOERNEF LT N LeMeo
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VIU— b HAENE GO L7 L EBLTS00 MY (HENL1000rY) DEH EBA
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HDMtENTest Center TEBA v 7, BRREST, TOMF b U Y AEEn Test
Loop D RZE®{Th- o
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<€0ON OFF> Sodium Level Indicators
Standard Plugging Indicators
Differential Pressure Detecdtor

Nickel —Diaphragm Hydrogen Detector

(3) HEHZZ| /ML Phenix Beactor @ 1 K Nafi{t BB o Annular Inducti—
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Mr. Poiesz

1) R FOPBRIFECA > T ofc 55, Dounreay 125 ® Fast Reactor
Technology and Operation Course” THID S e, FHEENMr. B. G.M. Bus®
BILIVER LSO TH B,
E#FMr. De Boer & Blﬁ]&miﬁ@ﬁ?ﬂilﬁ%. RNTEHEY Engineer #2 5 5000
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8GPBASE, 50MW SG Test Loop D\ T & ~2HBASZ1 0o
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Bt. Nat%%’%i:ou\’cﬁféi'i%&bfhéo ABEL ~TRTNONFE-THR0, EMArE
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T3,

(3} The Sodium Pump

BEIC 2800/ hr DR FEAMEL. 196 BELETNO (Apeldoon) o 5E L —
7 TR #7722 T. Sodium lubricated bearing., Shaft—Sealing Construc—
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FT—RLLTWa, BEZFHEFA A —TEBREBARL —F L LTRELTWS,
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B0CPERCHOBEERDLLT VS, 2BEA YT NF 2 L EREIL ° Nuclear Engi—

neering * Dec. T3 HBAHEINTL S,
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#42% 5000m/ hr SNR Prototype Primary Sodium Pump
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