NUCLEAR ENGINEERING AUGUST, 1960

The World’s Reactors

No. 27 BR3

TYPE: Thermal heterogeneous (PWR). _
LOCATION: Mol, Belgium,

PURPOSE: Power Experiment. ’
OWNER: Centre d'Etude de I'Energie Nucléairs (C.E.N.),

ARCHITECT | 2::;;\; g‘EItudes Ni.:clléaires ‘(Bﬁ.NI,‘);i (BelgoNucléaire) I
| ‘Industr re oNucléaire).
ENGINEERS: Société de Traction et d'Electricits. TE). :

MAIN SUPPLIER:  Westinghouse Electric International Company (Gibbs and Hill, ' i === . : = —
Architect Engineer for Westinghouse). = =55 o

STATUS: Construction commenced November 1957, e . \
Criticality scheduled for the end of 1960, - E — -l W .
W] = =% 25 - . AN I = 1
QUTPUT: 40.9 MW, 11.5 MWe (gross), 10.5 MWe (ner). =1_—" _ . :

FUEL: Enriched uranium oxide (inner zone 3.7%: outer zone 4.43%).
Total loading at rated power 2,000 kg U.

CORE: Cruciform prism 31.68 in. (80.5 cm) square, composed of 32
channels arranged in rows of 4-6-6-6-6—4 at 528 In. (13.41 cm)
pitch. y ’
Actlve helght: 56 in. (142 cm).

Average power density: 50.45 kW/litre.
£=1.034. Excess reactivity for:
p=0.81. Temperature 9%.
=50 cm*. Xeand Sm 5%
keff (hot, clean)=1.097. Burn-up gj v
Maximum excess reactivity, cold, clean 1 z
Neutron flux:
Thermal average: 1.8 x 10" n/cm?, sec.
Thermal maximum: 5.1 10" n/em?, sec.
Fast, average: 1.1 x10'* nfem?, sec.
Fast, maximum: 2.7 X 10'4 n/cm?, sec,
Temperature coefficients:
Fuel: —2 to —5x10-* Ak[F (—3.6 to —9x10-* Ak/*C).

) 20 B G — =~ :

k k
Moderator: —2 to —4x 10-* Ak/°F (—3.6 to —7.2 Ak/°C).
53 F3)

FUEL Two types, 111 and 110 rods, each rod 0.343 in. (0.87 cm) diameter,

ELEMENTS: containing 91 pellers 0.300 In. (0.76 ¢m) diameter x0.600 in.
T (1.52 cm) long.
Cladding: type 348 stainless steel, 0.021 In, (0.053 cm) thick,

CONVERSION Inner region 0.469; outer region 0.435.
FACTOR:

BURN-UP: 5,940 MWd/t (average).
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CONTROL: Silver-indium-cadmium rods of cruciform section, 519 In.
5\1!3.13{ C:IJ square x 0.250 In, (0.635 cm) thick.
0. 01

|
s 15y -
s: 12. Active length 56,75 In. (144 cm). Overall length: : oy '
122.44 in. (311 cm). Total worth of control rods: 209, Ak, o e i _ 4 - 28 48
T Nl ' - ' .
Scram time 0.15 sec. LR - 14 - : - 'I :

COOLANT: Pressurized water. Inlet temperature: 491°F (255°C).
Outlet temperature: 515°F (268°C). Hottest channel: 586°F (308°C).
Coolant pressure: 2,000 p.s.i.a. (140.6 Kg/cm? abs),
Mass flow: 5x10* |b I:o'ézl.l&a Metric T/h),
Heat transfer area: 1,482 ft* (137.7 m?).
Channel velocity: 7.7 ft/sec (2.35 m/sec).
H:al: transfer coefficient: 3,440 B.t.u./hr, ft%, °F (16,800 k cal/hr,
m#, *C).
Maximum fuel element temperatures: Fuel: 3,930°F (2,166°C),
Cladding: 657°F (347°C).
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PRESSURE Carbon steel, clad internally with stainless steel.
VESSEL: Outside diameter: 5 ft 7 in. (170 cm).
Height: 18 ft (549 cm).
Thickness: 4.5 in. (11.4 cm).
Design pressure: 2,500 p.s.ia. (1758 Kg/em? abs),

HEAT g—tu:n type, wltlz sﬁaion;:ss steel tubes,
~ eatin rface: 6, * (578 ’
EXCHANGER: Steam lpr"m'.;n.u-o: 525 J.i-l.[ %;"Emm- abs).

Steam temperature: 472°F s > f | "f - A \: N\ v / I lt i - l'
Feed temperature. 325°F (163°C). | Pl ) 5 4 b 2 X — 4 . | i
Steam flow: 154,500 Ib/h (70.1 Metric Tjh). | 11 5 = Uy / 337 ; ' |
= : . - - - ¥ T ! | '
SHIELDING: Irm:rnal stainless steel thermal shield, 3 In. (7.62 cm) thick, | v ‘ 4 | —
EP:?:]?:::I ;?i;l#l;gnolg?a(w:incmu (density 3.4) to a minimum | q x 31 f | _{ ol | ]
' i i | Y | ¢ ' 32 [ | 55 | 3
CONTAINMENT:  Cylindrical steel building, with spherical roof. Outside diameter: - At e X 4 ]' !
| $4 13 iagag m). Overal height: 107 fc (326 m). Thickness: | -
A2 0n. cm). nrnnu : 5.8 (3.6 K - . ;
Test. pressure: p.s.l.;!( Kg{cnr': dl)p k.S s B i| 27 || = -
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BR3 32. Refuelling canal water storage tanks, i A - ..\. o oy , = c T ey 5 |
33, Pump room. 1 L N g N - : = /i - -
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2. Reactor vessel. 37, ator tank, ' \ _«_:.‘f.;? . S AN 4 i o ' NUCLEAR
3. Neutron shield tank. 38. Turbine hall, - N\ : g..'-f, 3 i - ; ]
4. Reluelling canal, 39. Turbine hall service crane. N Nt G T, S - o | ENGINEERING
‘5. “Shiskd weltss 40, Turbine. . G, O Le 20 LA =1 | COPYRIGHT
6. Stainless steel liner. 41. Demineralised water tanks. . 2% : - o S '
7, Fuel transfer tank, 42. Control room. c S o i & 42°73 i
8, Primary flow pipe. 43, Conrol block and administration, e S = ~ -
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