ARGentine Offer of a Safe

POWER POTENCIA
GAOSS ELECTRICAL DUTPUT POTENCIA ELECTRICA BRUTA 75 MW
NET ELECTRICAL OUTRLT POTENCIA ELECTRICA NETA 340 MW
THERMAL REACTOR OUTPUT POTENCIA TERMICA DEL REACTOR 1128 MW
REACTOR COOLANT AND MODERATOR PRIMARID ¥ MODERADOR
COOLANT AND MODERATOR REFRIGERANTE ¥ MODERADOR o0
NUMBER OF PRIMARY LOOPS NUMERD DE CIRCLITOS DEL PRIMARID 2
PRIMARY DPERATING PRESSURE FRESION DRERACION DEL PRIMARIQ 115 by
CODLANT INLET TEMPERATURE TEMPERATLIRA ENTRADA REFRIGERANTE mre
COOLANT OUTLET TEMPERATLIRE TEMPERATLRA SALIDA REFRIGERANTE 3TT
COOLANT FLOW RATE CAUDAL REFRIGERANTE TOTAL 5146 hg/e
NUMBER OF MODERATOR LOOPS NUMER( DE CIRGLITOS DEL MODERADOR 1
MEAN MODERATOR TEMPERATURE IN TEMPERATURA MELIA DEL
THE MODERATOR TANK MOBERADOR EN EL TANQUE 163.5C
MODERATOR FLOW RATE PER LODP CAUDAL DEL MODERADTR POR RAMA 150 ky/s
STEAM PLANT PLANTA DE VAFOR
STEAM FLUW RATE CAUDAL VAPOR TOTAL 483.6hp's
MAIN STEAM CONDITIONS (STEAM PRESION ¥ TEMPERATURA VAPOR
GENERATOR DUTLET AT 100% POWER) ISALIGA DEL GENERADOR 100% POTENCIA] | S5.9merand ZTTT
CONDENSER CIRCULATING WATER FLOW CALDAL AGUA DE REFRIGERACION NEL
RATE CONDENSADOR 23000 kyls
CONDENSER PRESSURE FRESION EN EL CONDENSADOR 45 miar
STEAM MOISTURE AT STEAM GENERATOR HUMEDAD DEL VAPOR
OUTLET vive 0.30%
CONDENSER COOLANT WATER TEMPERATURA AGUA REFRIGERANTE
TEMPERATURE CONDENS at
REACTOR CORE NUCLEQ
FUEL (NATURAL URANIUM} COMBUSTIBLE (URANIO NATURAL) D, sintwrsd
NUMBER (UF ASSEMBLIES NUMERO DE ELEMENTDS W
OVERALL WEIGHT PER ASSEMBLY PESE) TOTAL DE URANIO POR ELEMENTO 1888y
FUEL RODS PERA FUEL ASSEMBLY BARRAS POR ELEMENTO COMBUSTIBLE k1
ARPANGEMENT SPOSICION Cirrulsr
ACTIVE LENGTH OF FUEL RODS LONGITUD ACTIVA DL ELEMENTD 530cm
OUTSIDE IMAMETER OF FUEL RODS QIMMETAO EXTERNGD v 12.92 mam
CLADDING TUBE MATERIAL MATERIAL DE LA VAN, Tucsloy 4
CLADDING TUBE WALL THICKNESS ESPESOA (€ LA PARED DE LA VAINA 0.57 mm
BURN-UP (REFERENCE VALLIE] QIEMADG (VALOR DE REFERENTIA 1 000 MW/t
REFUELLING RECARGA On lgad/En patencia
AVERAGE HEAT FLUX FLLLIC GALORICO PROMETNG 55.3 Wicm'
AVERAGE LINEAR HEAT GENERATION RATE FOTENGIA ESPECIF MEDIA (€ LA BARRA
COMBUSTIBLE 22 Wiem
CONTROL HODS BARRAS DE CONTROL 15
SHLUTODWN RODS BARRAS DF PARADA a5
ROD DRIVE MECHANISM ACCIONAMIENTO BARRAS Hydesufic Nidralico
ABSORBER MATERIAL MATERIAL ABSOBENTE HF
OVERALL WEIGHT LTI, CANTIDAD TOTAL DE 170, NAT EMPLEADO L1
NEACTOR BUILDING EDIFICIY DEL REACTOR
| - OUTSIDE DIAMETER DAMETRO EXTERIOR BM.4m
WALL THICKMESS — CYLINORICAL PART ESPESOR [E PAREL EN PARTE CILINDRICA 0.6m
STEEL CONTAINMENT STRUCTURE ESTRUGTURA METALICA DE CONTENCION
DIAMETER DHAMETRO Sm
DESIGN PRESSURE. TEMPERATLIRE PHESION, TEMPERATURA DE DVSERD 5.3tar, 145T
WALL THICKNESS — EYLINORICAL PARY ESPESOR DE PARED 30
LEAKAGE RATE AT DESIGN PRESSLIRE PERDIDAS A LA PRESION [E ISEND 0.25% Viday
REACTUR PRESSURE VESSEL RECIPIENTE DEL REACTOR
CLADDING MATERIAL PLADUEADD Austeaitic/Austenitico
CYLINDRICAL PART INSIDE DIAMETER DIAMETR INTERND PARTE CILINDRICA 5366 am
WALL THICKNESS OF GYLINDRICAL SHELL ESPESOR PARED PARTE CILINDRICA 208 mm
MATERIAL MATERIAL BASE ZowwhoMiGs
CLADDING THICKNESS ESPESOR REVESTIMIENTD G
TEITAL HEIGHT ALTURA TaITAL 125m
DESIGN PRESSURE, TEMPERATURE PRESION, TEMPERATURA DE DISENO 135 bat, 330°C
WEIGHT WITHOUT INTERNALS PESQ SIN COMPONENTES INTERNOS -1}
MODERATOR TANK TAMQUE DEL MODERADOR
DUTSIDE INAMETER — CYLINDRICAL PART DIMMETRO EXTERNG PARTE CILINGRICA 5188 am
HEIGHT ALTURA 8 650 mm
WALL THICKNESS ESPESOR PARED [
WOGERATOR COOLER INTERCAMBILDORES DEL MODERADOR
NUMBER FPER LOOP NUMERD POR RAMA 1
HEIGHT ALTLRA 11 120 mm
DIAMETER (LEGS) HIAMETRO 650 mm
SHELL MATERIAL MATERIAL CARCASA OMnMONISS
TUBE MATERIAL MATERIAL TUB0 Incoloy 500
TUBE CHAMETER, THICKNESS DIAMETRO, ESPESOR TUBOS 121 ) mm
PRESSURE, TEMPERATURE PRESION, TEMPERATURA DE DISEND 195 bae, 330°C
WEIGHT PER COOLER PESD POR INTERCAMBIADOR "
MOOERATOR PUMPS BOMBAS DEL MUDERADOR
NUMBER MUMERG 3
TOTAL HEAD ALTURA DE IMPULSHIN Tom
FLOW RATE CAUMAL 150 ky/s
POWER POTENGIA 220 kW
VOLTAGE FREQUENGY VOLTAJE FRECUENCIA 380V, 50 Wz
PRESSURLIER PRESURIZADOR
HEIGHT ALTURA 11 300 mm
INNER DIAMETER LIAMETRO INTERND 2200 mm
VOLUME VOLUMEN s
OPERATING TEMPERATURE YEMPERATURA DE OPERACION 0T
HEATING POWER (F THE HEATER RODS POTENCIA TERMICA DF LOS CALEFACTORES| 2000 kW
REACTUR COOLANT PUMPS BOMBAS PRINCIPALES DE REFIUGERACION DEL
PRIMARID
TYPE i) Centritugsi smgie stage/
Camirituga 1 etapa
NUMBER NUMERD H
TOTAL HEAD ALTURA DF IMPULSION 1om
FLOW RATE CAUDAL DE LISERO 2573 kpls
AATED POWER POTENGTA NOMINAL 4350 kW
VOLTAGE, FREQUENCY VLTALE, FRECLIENCIA 8600V, 50 2
STEAM GENERATDRS GENERADORES DE VAPGR
TYPE fieg U-tube/Tubos sn U
NUMBER NUMERD Hd
HEIGHT ALTURA 18 150 mm
DIAMETER MAX [MAMETRI MAXIMO 1620 mm
SHELL MATERIAL MATERIAL CARCASA 2DMinMoMiSS
TUBESHEET MATERIAL MATERAL PLACA TUBD MMl ESS
TUBE MATEHIAL MATERIAL TUB Incolay 800
TUBE DIMENSIONS INAMETRO, ESPESOA TUBDS 1811 mm
DESIGN PRESSURE. TEMPERATURE (STEAM- - PRESTON, TEMPERATURA DE DISENT (LADC
PLANT SIDE) PLANTA VAPOR) 67 bhar, I0T
OVERALL WEIGHT PESOTOTAL a0
MK FEEDWATER PUNPS BOMEAS PRINCIPALES DE AQUA DE
ALIMENTACIGN (W00
NUMBER NLUMERD z
TOTAL HEAD ALTURA DE IMPLILSION 68.8m
FLOW RATE CAUDAL DE DISERD 543 kgls
RATED POWER POTENCIA NOMINAL 4 540 W
VOLTAGE FREDUENCY VOLTAJE, FRECUENCIA 6600 Y, 50
CIRCULATING WATER PUMPS BOMBEAS DF AGUA DE CIRCULACION
NUMBER NLUMERD H
TOTAL HEAD ALTURA DE IMPULSION 0m
FLOW RATE GAUDAL B 500 ky's
RATED POWER POTENCIA NOMINAL 3 400 kW
VOLTAGE. FREDUENCY VOLTAJE, FRECUENCIA 6630V, 50
TURBINE TURgiNA
THREE-CASING TANDEM-COMPOUND TURBINA TANDEM COMPOUND CON LINA
CONODENSING TURBINE WITH ONE DOUSLE ETAPA DE ALTA PRESION ¥ 005 ETAPAS DE
FLOW H.P TURBINE AND TWO DOUBLE-FLOW  BAJA PRESION CON SECADO INTERMEDIO OF
L.P. TURBINES, STEAM DRYING BETWEEN THE  W4POR
H.P. TURBIME AND THE L P. TURBINES
SPEED VELOCIDAL 3000 rpm
GENERATOR GERERADOR
ACTIVE POWER POTENGIA ACTIVA 378 MW
APPARENT POWER POTENGIA APARENTE 570 MVA
PUWER FACTOR FACTOR DE POTENCIA e
TERMINAL VOLTAGE VOLTAJE ney
COMTROL RANGE RANGO DE CONTROL +165%
FREQUENCY FRECUENCIA 50 He
COOLING MEDIUM FOR ROTOR WINDING REFRIGERANTE DEL ROTUR Hydrogen/Hidrogano
COOLING MEDIUM FOR STATOR WINDING REFRIGERANTE DEL ESTATUR Hydrogen/ilidrogena
TRANSFIRMER TRANSFORMADOH
TYPE Trd 3 phase
PRIMARY VOLTAGE VOLTAJE PRIMARIT 20kY
SECONDARY VOLTAGE VOLTAJE SECUNDARID o
FOWER POTENCIA &40 MVA

Pressurized Heavy Water Reactor
of 380 MWe

BASIC DATA FOR THE ARGOS 380
(PRESSURIZED HEAVY WATER

POWER STATION KEY

1. Turbine building 47. Camponent cooling heat
2. Roof mounted fan exchanger
3. Turbine building crane 48. Staircase
4. Liftand stairwell 49. Annulus air extraction
5. Exciter system
6. Generator 50. Pumps for boric acid dosage
7. Low pressure turbines system and chemical feeding
8. High pressure turbine syslem
9. Turbine oil pump 51. Volume control system tank
10. Moisture separator 52. D.0 storage tank
11. Condenser 53. Pipe duct
12. Main steam 54, Safety injection pump
13. Intermediale coolers 55. D.0 sump tank
14. Main cooling water pipe 56. Equipment hatch
15. Feedwater tank 57. Reactor auxiliary building
16. Gas cylinder store 58. Dium store
17, Demineralizing system 59. Solid waste press
building 60. Screw extruder
18. Fuel oll tank 61, Drum handling station
19. Reactor building 62 Concentrate tanks
20. Containment 63. Mixed bed filter
21, Main steam and feedwater 64, Ventilation duct
valve compartment 65. Manitoring tanks
22. Silencer 66. D,0 liquid waste storage
23. Main steam pipe tanks
24. Feedwater pipe B7. Liquid waste storage tanks
25. Reactor building crane 68. Exhaustair lans
26. Bracket crane 69. Mixed bed fiter
27. Recirculating air fans 70. Fiiter changing station
28. Steam generator 71. Blowers to maintain negative
29. Reactor coolant pump pressure
30. Pressurizer 72. Exhaust air blowers
31, Pressurizer relief tank 73. Feed tanks
32. Accumulators 74, Feed evaporators
33. Reactor pressure vessel 75. D,0 upgrading system
34. Control drive mechanism 76. Switchgear and emergency
35. Moderator cooler power supply building
36. Moderator pump 77. Process computer room
37. Spent tuel pool 78. Control room
38. Fuel assembly transfer 79. Electronic equipment room
vessel 80. Cubicles for control and
‘ 39. Fuel assembly transfer instrumentation
[ position 81. Passageway to turbine
| 40. Mampulating bridge building )
41, Fuel assembly transfer 82. Cable duct to reactor building
I opening 83. Emergency diesel generator
42. Retuelling maching 84. Expansion fank
43. High pressure cooler B5. Refrigeration unit
44, Reactor building annulus 86. Secured closed cooling
45, Residual heat remaoval heat water cooler
exchanger B7. Airexhaust system
46, Component cooling R8 Dizsel control room
pumps B9 Venl stack
CLAVE PARA LA CENTRAL ELECTRICA
1. Edificio de turbinas 47, Intercambiador de calor para
2. Ventilador montado en el enfriamiento de componentes
techo 48, Escalera
3. Gria del edificio de turbinas:  49. Sistema de ventilacidn del
4. Ascensor y pozo de escalera recinto anular
5. Excitatriz 50. Bombas de los sistemas de
6. Generador tdasificacion de acido borico
7. Turbinas de baja presidn y alimentacién de productos
8. Turbina de alta presidn quimicos
9. Bomba de aceite de la 51. Tanque del sistema de
turbina control de volimen
10. Separader de humedad 52. Tanque de almacenamiento
11. Condensador da agua pesada
12. Vapor vivo 53. Paso de caiierias
13 Enfriadores intermedios 54. Bomba de inveccin de
14 Tuberia de agua de sequridad
enfriarmiento principal 55. Tanque de colecci6n de agua
15. Deposito de agua de pesada
alimentacion 56. Escotilla de equipos
16. ‘Almacén de cilindros de gas  57. Edificio auxiliar del reactor
17. Edificio del sistema de 58. Almacén de tambores
desmineralizacion 59. Prensa de residuos stlidos
18. Depbsitos de fuel-oil 60. Extrusoraatornlllo
18. Edificio del reactor B1. Recinto preparacion de
20 Esferade contencitn tambores
| 21. Recinto de vélvulas deagua 62. Tanques de cancentrado
de alimentacion y vapor 63. Fillro de lecho mixto
vivo 64. Conductos de ventilacidn
| 22. Silenciador 65. Tanques de control
23. Tuberia de vapor vivo 66. Tanque de almacenamiento
24. Tuberla de agua de de residuos liquidos de 0,0
alimentacidn 67. Tanques de almacenamiento
25. Gria del edificio del reactor de residuos Iliquidos
26. Groa en voladizo 68. Ventiladores de extraccion
27. Veniladores de recirculacion de aire
deaire 69. Altro de lecho mixto
28. Generador de vapor 70. Estacion de cambio de filtros
29. Bomba del refrigerantedel 71, Sopladores para mantener
reactor presién negativa
30. Presurizador 72. Sopiadores de extraccion de aire
31. Tanque de alivio del 73. Tanques de alimentacidn
presurizador 74. Evaporadores de alimentacidn
32. Accumuladores 75. Sistema de enriguecimiento
33. Recipiente de presion del e agua pesada

41.

42

40.

44

45,

46.

reactor 76. Edificio de cornente de

. Barras de control emergencia y maniobras
Enfriador del moderador 77. Sala de computadora de

. Bomba del moderador procesos

. Pileta de combustible agofado  78. Sala de control

Recipiente de transterencia  79. Sala de equipos electronicos
de elementos combustibles  80. Cabinas para control e

. Posici6n de transferencia de instrumentacion
glementos combustibles 81. Pasaje al edificio de turhinas
Puente de manipulacion 82, Conducto de cables al

Abertura de transferencia de edificio del reactor
alementos combustibles 83. Generadores diesel de

Maquina de carga EMergencia

- Intercambiador de calorde  84. Tanque de expansidn
alta présion 85, Unidad de refrigeracion
Recinto anular del edificio 86. Enfriador del sistema de agua
del reactor de enfriamiento asegurada

Intercambiador de calor de la  87. Sisterna de extraccion de aire
remocion de calor residual ~ 88. Sala de control de equipos
Bombas de enfriamiento de diesel

componentes B9. Chimenea

SITE PLAN KEY

a. Reactor bullding Edificio del reactor

b. Reactor auxiliary bullding Eafreo
aunillar del redctoe

£ Switchgear and imergency powe:
supply bullding Edificio de corrignie de
Eimergencia y manipbrad

o, Turbine bullding Ecificin de fuibings

e. Stafl tacilites and office builting
Edilicio de senvicios para el personal y
de oficinas

. Damineralizing system bullding Edificic
dpl sistema de-desmineratizacn

g. Auxillary boller and alr compressor
building Edificio de 1a caidera auxilial ¥
dal campresar e aire

M. Gas cyliniter store Almaeen dé cllindros
aegas

J.. Cooling water intake structire
Estructurs de fome de agua de
enfriamiento

k. Fuel ol 1ank Depositos oe fuel-oil

1. Service cooling water collecting pit
Hiletd colectora para &f agua e
relrigeracidn (e servicio

m. Translormer patk Playa de aita lension

This drawing was produced by the magazine

Nuclear Engineering International, in
callaboration with ENACE, Argentina. It was
published in the May 1987 issue.
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REACTOR CUTAWAY KEY

Pressura vessel lower pan Farie
inlerior del reciente de prasidn
Prssure vessel closure haad Cabezaf
deidrre gel reaiplente (e presidn
Cantrol rod guida tubs Tubo guia de s
Dareg dé control

Coglant channel Glosure head Cabiesal
e grarre del canal de relngerante del
reactor

Baron injeation line Tuberia de
inyecoidn de borm

Upper Nller plece Cuerpo de relieno
supenar

Moderator 1ank closure head Caberal
(e coarre del fanque moderador
Gatrant oullat to sleam ganerator
Safidda de eefngerante haci el
generaaor ge vapor

Coolant migt lrom chreulation puimp
Entrada de refrigeranie desde las
hombas

Muoderator tank Tamgue moderador
Coalant channel with uel assemibily
Canal de ralrigeranté con elemente
combustible

Moderaton distribulion ring Amio g8
stribucidn del modersdor

Lower filler miece Cuerpn de rélfang
Hiterior

Containment

4 VENTED CONTAINMENT SYSTEM

Passive

pressure
relief
system

Passive
filtering
system

PRIMARY AND SAFETY RELATED SYSTEMS
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Reactor coolant system
Moderator system
Pressurizer system
Feedwater system

Main steam system
Intermediate coaling system

Secured service cooling
water system

NORMAL AND RESIDUAL OPERATION
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ARGOS PHWR-38G
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Feedwater Main steam pipe

pipe =
©

Reactor coolant

Pressurizer Steam generator

relief tank
Moderator cooler

Pressurizer

[ Reactor pressure 1
vessel :

Moderator pump
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