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CHAPTER 10

CANDU REACTORS

In the following pages we list some tabular data and show some graphs and figures
pertaining to CANDU reactors. Most of this materials is self-explanatory and,
hence, the descriptive captions have been kept to a minimum.



PARAMETERS

Capacity

Li fe

Interest rate

Capital cost

Station capacity factor

UNIT ENERGY COST---------'--

Capital

Operation and maintenance

Heavy water upkeep

Fuel

TOTAL

Pickering (nuclear)

4 x 514 MW

30 years

8%

$746 M

80%

m/kWhr

4.6

.54

.20

.88

6.22
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Lambton (coal)

4 x 495 MW

30 years

8%

$264 M

80%

m/kWhr

1. 69

.53

4.82

7.04

TABLE 10.2: Estimated comparison between nuclear and coal fired plant
(1972 data). .
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CANDU Power Stations

NPD CANDU-PHW·

22 MWe (ner) 1962

Douglas Point CANDU·PHW

- 200 MWe (net) 1966

(jentilly CANDU·BLW .

250 MWe (net) 1971
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RaiJsthan Atomic Power
Project CANOUPNW­
2 x 200 MWe (niJt/

(scheduled 1972, 1974J

KANUPP CANOU-PHW
- 125 MWe (net) 1971
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Pickering CANOU-PHW ­
4 x 500 MWe (net)
Unit.• 1.;) 1971. Unir<;3;md

4 scheduled for 1972, 1973

Fig. 10.2 CANDU Power Stations (2)
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Fig. 10.3:
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Pickering Generating Station



1 SWITCHYARD
2 DiSCHARGE DUCT
3 POWeR HOUSE
4 TURBINE HALL
5 SE~VICE BUILDING
6 NO. 1 REACTOR BUILDING
7 NO. 2 REACTOR BUILDING
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8 NO. 3 REACTOR BUILDING
9 NO. 4 r;[ACTOR BUILDING

10 STANDBY AUXILIARY GENERATOR
11 INTAKE
12 FUEl all PUMPHOUSf
13 VACUUM BUILDING
14 PUMPHOUSE UNIT 1

......
:. 1·
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F; g. 10.4: Bruce Gene rating Station - Looking South
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1
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7
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11

PRESSURE WALLS 12
BLOWOUT PANELS 13
STEAM GENERATORS 14
PRIMARY HEAT TRANSPORT PUMPS 15
CONTROL ANO SHUT-OFF RODS 16
FEED WATER RESERVE TANKS 17
BOILER ROOM CRANE 18
PRIMARY HEAT TRANSPORT 19
REACTOR OUTLET HEADER 20
f>RIMARY IIEAT TnAN::;POnr 21

REACTOR INLET HEADER
FEEDER PIPES 22
HEDER INSULATION CABINET 23

REACTCJR END FITTINGS 24
FUELLING MACHINE HEAD 25
FUELLING MACHINE BRIDGE
MAIN STEAM SUPPLY PIPES 26
PIPE CHASE 27
INSTRUMENTATION ROOM (WEST) 28
020 COLLECTION ROOM 29
ZONE CONTF:OL SYSTEM ROm~ 30
BOILER ROOM AIRLOCK 31
REACTOR CONTROL 32
DISTRIBUTION FRAME 33
MAIN EOUIPMENT AIRLOCK 34
MODERATOR HEAT EXCHANGERS 1~

MODERATOR PUMPS
MODERATOR AND ION
EXCHANGE COLUMNS
SPENT RESIN DRYING TANK
FUELLING MACHINE AUXILIARIES IEASTl

FUELLING MACHINE VAULT DOORWAY
FUEL TRANSFER PORT
FUELLING MACHINE SERVICE ROOM (EAST)
FUELLING tMCHINE VAULT lEAST)
FUELLING MAOllNE AIRLOCK

REACTOil AUXILIARIES BAY
BLEED CONDENSER AND BLEED COOLER
ROlLER ROOM COOll~'G UNITS

Fi g. 10.5: Pickering Reactor Building - General Arrangement



Fig. 10.6:
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SHIElOUl I flOO~ 8'.OlOGICAlN::>QIA VA UlT flOO.
15 C ALA "'Oq,A VA CI 00,,"0
16 CAl~\!NG IRA,NSH:R ~U~HjCl.O c

CO fU'l OOICA G E
17 SPENr""A~' .rOt ULI COOll~"'IER SPACI. ~~~T CHA5~MACHINE 8~~LER ROOM
~~ fUElL~i)~'A VAULI
11 C .. l ....

. Vaultlandna. g CaPickerm
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1 CAlANDRIA
2 DUMP TANK
3 END FITTINGS
4 FEEDERS
5 END SH'ElO OUT
6 END SH~ElD C ER TUBE SHEET

INLETS AN DOLING
1 i:ND ~HI tl~ OUll fTS

B BAffLES
9 END SHiElD INNE
10 EN!) SHiElD ~oY R TUBE SHEET

11 ANCHOR PlA;e RING

12 END SHiElD
13 R: NG TH E R".G

~~ COOLING R~~~SSHIELD

CAlANDRIA SUP
16 CAlAND~IA S POQT RODS

17 C ..\L"""~D::tIA T~Ell
1B CALANDRIA SHHS
19 CONTROL ELL SHieLDS
20 "- ANll SHUT 0v,O SPRAY CO Ff RODS
21 HollUM 8 OliNG

BLOW OF~lANCE AND
22 r LIN'S
D ~~ :NlET MA~IFOlD

. N'.ET NOlZtlS

24 DUMP PORTS
25 SHELL SHI~'D

2' su,pnor ~;A;F'
o "EcrUM B~ ,27 [},'"' LANCE liNE

• u OUTlET
28 DU~,P PO

SnAY C~~ & DUM? TANK
29 Dui~P • LING li"lI:S
30 ' ,.\N:< SUpPORTDU.~? iAN< S
31 Rtf" R DRAIN LIN'

,.A .SAL FA(IL:'1 •

; I

i ~ I

Fig. 10.7:



Fi g. 10.8: Gentilly Reactor Assembly
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HELIUM 'I'E 'E~HRI.TIO~ SHiElD

HELIUM YENT liNES
BELLOWS
V"'CUUM IUPTUtE DISC
OUT........D IU.STltolC; RUPTURE DISC
HELIUM IALA~CE LINES
.OOSIER DRIVE SUPPO~T H"ME
loost£k MeCHANISt'"

IOOSTH Or.,v£
MODU ...TOR INLft, IOOSTER COOUNG
IOOSTft flO ..... TUBE
G ....TlNG flOOR ElEVATION 59' 6'
MODEIATO. DUMP LINES
CALANDRIA YUSH SHElL
THERMAL SHlnD YfSSEl SHELL
.",o'AL SHiElDS
UPPH A)(II-L SHiElD SLAtS
SPlAY COOLING ~lrl"G

CA.LANDRI .... u'rt~ ,u.e SHeeT

CALANDR'A TUIES
CAL... NDII ... LOWER TUBE SHEET
UfUeTOI IOUNCAn SHELL
...NNUlAR DUMP PORT
LOWER ... IIAL SHIElDS
CALANO.'A SUPPO.T LINK
LOWEI tND fiTTING
HEAT n HSpon SYSTfM I~Ln 'UDERl
HEAT T NSPon SYSThl INLET HEAOn
"OlOOleAL SHiElD
EM.fDDfD atAIlIr-iG 3TOOL

MAIN ANCHO. lOllS
C... NTILEYER BE .....
... NNUL.... SHIUD SLA3
COOLANT SEAL PL"TfS
eONT£OL AesO.HI AS~E"BLY

fLUI MONITOR
UPPER E~D fITTI"'G
UPPER AXIAL TUH SHEET

OUTLET FHDERS
HEliUM PURGf L1NLS

ltV I. I'l'
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Fig. 10.9: Pickering G.S. Reactor Building - Elevation
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F; g. 10. 10: Bruce G. S. Reactor Building, Plans and Elevations .....
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Name or Location Power MW(e) Util ity Date of Fi rst
Net Power

NPD 22 Ontari 0 Hydro 1962

Dougl as Point 208 Onta ri a Hydro 1967

KANUPP 125 Karachi Electric 1971
Supply Corp.,
W. Pakistan

RAPP 1 &2 203 DAE, Indi a 1972-1974

Genti lly 1 250 Hydro-Quebec 1971

Pickering (4 un its) 4 x 508 Ontario Hydro 1971-1973

Bruce (4 units) 4 x 732 Ontari 0 Hydro 1975-1978

Genti lly 2 600 Hydra-Quebec 1979

Ri a Tercero 600 Comision Nacional 1979
de Energia,
Atomica, Argentina

Pickering B (4 units) 4 x 500 Ontario Hydro 1980-1982

Bruce B (4 units) 4 x 750 Ontario Hydro 1980-1983

Darlington 4 x 750 Ontario Hydro 1982-1984

TABLE 10.1: CANDU power reactors in operation, under construction, or committed
as of July 1974.


