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TH Design Evolution

m Heat Transport System
+ Higher reliability
+ Better maintainability
+ Reduction of dose to operating staff

¢ Increase of power output
¢ NPD — 100 valves per MW

¢ Darlington — less than 1 valve per MW
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TH Design Evolution

m Steam Generator

¢ Size and power increased

¢ Tube material — Inconel 600 > Incaloy 800
m Heat Transport Pumps

+ Maintainability — interchangeable sub-assemblies
¢ Shielding

¢ Flywheels — from solid to laminations to reduce
propagation of defects
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TH Design Evolution
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TH Design Evolution

m Reactor core
¢ Large increase 1n core rating
+ Reduction in shop fabrication costs
+ Reduction of field assembly cost and schedule
¢ Modularization of components

¢ Pressure tube diameter increased

+ Number of fuel elements in the bundle increased

¢ Fuel linear power rate increased from 25 kW/m to 50
kW/m
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TH Design Evolution

Table 8.5 Heavy Water in Core per MW Thermal

MY MW
NPD 410
Douglas Point 169
KANUPP 182
Pickering A A57
Bruce A & B 112
Gentilly-2 105
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TH Design Evolution

Table 8.6 MW Thermal per Meter Length of Fuel Channel

MWt
NPD 63
Douglas Point 453

KANUPP 443
Pickering A 752

Bruce A & B B
Gentilly-2 431
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TH Design Evolution

HIUGLAS BOINT PICKERING GEHNTILLY
1967 1971 1581

Dutpiat [(MWa) 210 515 630

Heie af Fuel
Channels

Heavy Watbter

EFT IS

Pevwrer MW( t:!lf—'m

—rnn

Ho., of Steam
Gensratorsf
MW(e )} 506G

Mo, of Pumps/HP 10(8) /800 16(12) /1600 4041712000  4(4) /9000 4( 41 /16000

- e e

Hon Welded Joints 4000 3000 10010 250 200 200

Valves - 150040 200040 175/570 75/500 90/300 9o/ 200
Packed fRal lows
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TH Design Evolution

PICKERLING A GENTILLY=2

Power MW[e) /boller 2«5 45 95 150

Ho. af Boflers

Tubmcshaat i apeber

Tubesheet Thickness

an 12 2]
10" 14" 5'=8 1/4" a'-31 1/8"

3 1/8"-4 172" " 1/16" 14 174"

&
gr—i"

15 378"

Tube Size OD/MWall e 435" /0. 045" 0. 496" /0. 0437 0.51" /0. 0455" 0.625% /0.0455"

Makerial M= 00 =400 I-600 I-800

Hoe of Tulwes 2600 4200 1550

Skeam Drum Diametber B"-2 /8" 117"=8 1/4" 13'=1 374"

Shell Thickoness 1.625% 2. 25" 1.943"

overall Height da' ™ 50 10 516" 63 4 1/4"

overall weight [dry)d 18%, 000 lb 120, 000 Lb 420,000 1b

Heating Surface Area 11,190 ££° 20,000 ££° 26,000 Ft° 14,200 ££°

Recirculation Ratios 3.7 S5a53:1 Sedzt 521
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TH Design Evolution

STATION

Pump Typa

Head m
(ft)

Flow md/gec

tiﬁsmﬂ

Power par Pump kKW
{hp)

acharga MPa
Pressurs

[paial

Humber of Punps operating
per reacbLor

Specd (rpm)

March 2004

yartical
Coentrifugal
Simgle Stage
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{da9}

Tadd
{5aT0]

&00
(ann}
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(1389 2 480°F)

1E00
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FICKEERING

vertical
Dentri Ewgal
gingle Stage

146
{480

0.
(10,100}

1170
(1560}
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12

yertical
Centrifugal
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213
{ 700}

3,307
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26570
(1541 @& S09°F)

4

1800
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TH Design Evolution
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TH Design Evolution

m Radiation Exposure Reduction

¢ Factors affecting exposure
¢+ Amount of equipment
+ Frequency of failure
¢ Time period required to repair, service, inspect
+ Radiation conditions (field and airborne concentrations)

+ Layout improvements — design steps

+ Eliminate equipment

¢ Simplify equipment

¢ Improve reliability of equipment

¢+ Eliminate materials that lead in high radioactivity

+ Better chemical control and purification

+ Extend period between maintenance periods

+ Provide adequate shielding to enhance accessibility
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NPD HTS Schematic

m 132 channels
m 66 inlet and 66 outlet

feeders - MOTORIZED GATE WALVE ] SOLER HEAT EXC :
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channel flow e
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Douglas Point HTS Schematic

m First single ‘figure-of-eight’ m  Check valves at pump
concept discharge
Long piping runs avoided m Orifices to match flow to
Bi-directional flow power variation
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Pickering HTS Schematic

= Double ‘figure-of-eight’ m 12 operating pumps and 4 spare
configuration pumps

m  Loop interconnect for pressure m  Orifices used to match flow to
balance power variation

m |2 operating steam generators

BLEED
PRESBUNAE RELIEF

EMERGEMCY
IMIECTION

MOTE
ALL WALVES ARE MOTOFRZED
OTHERWISE AS NOTED

SHUTDOWH
COOLING
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Bruce HTS Schematic

m  Standby pumps eliminated
m Valves eliminated

m 4 steam generators, 4 pumps

Pt
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o

March 2004

. EMERGEMCY 1NMILTT I

m 4 inlet headers, 2 outlet headers

m Radial flow variation achieved
by different feeder sizes
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CANDU 6 HTS Schematic
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CANDU 9 HTS Schematic
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Advanced CANDU HTS Schematic
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