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HOJA DE DATOS DE PROCESO  
NO 


E-FD-FLO049-PRO-520-001 


CLIENTE: FLOTA PETROLERA ECUATORIANA HOJA: 1 de 5 
PROGRAMA: 


ESTUDIOS, INGENIERÍA BÁSICA E INGENIERÍA DE DETALLE  
 


 
 
 


AREA: TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 
LPG EN MONTEVERDE 


  
 


INGENIERÍA  
TÍTULO: 
 EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


Nº DE CONTRATO:  


RESPONSABLE TÉCNICO: JORGE DOMINGOS GULLO CREA: 87-1-01153-1 


NUMERO INTERTECHMA: E-FD-FLO049-PRO-520-001 


    


     
NOMBRE DEL ARCHIVO: WORD/ E-FD-FLO049-PRO-520-001_0. DOC 


ÍNDICE DE REVISIONES   


REV DESCRIPCIÓN  Y/O  HOJAS REVISADAS 


0  EMISIÓN PARA COTIZACIÓN 


 


 


 


 


 


 


 


 


 


 REV. 0 REV. A REV. B REV. C REV. D REV. E REV. F REV. G REV. H 


FECHA: 06/11/08         
PROYECTO INTER+TEC         
ELABORADO PMEDEIROS         
VERIFICADO MCUESTA         
APROBADO MCUESTA         
TRADUCIDO 
 


         
 LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 







HOJA DE DATOS DE PROCESO Nº 
E-FD-FLO049-PRO-520-001 


REV. 
0 


AREA TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 
GLP EN MONTEDE 


FOLHA: 
2 de 5 


 


TITULO:   


EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


 


LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


INFORMACION GENERAL INFORMACION GENERAL INFORMACION GENERAL INFORMACION GENERAL     
1 Servicio: Almacenamiento de Gas Licuado de Petróleo  Cantidad: 3 (tres) 


2 Altura de columna: ( NOTAS 2  Y 14)  


3  


INFORMACION OPERATIVAINFORMACION OPERATIVAINFORMACION OPERATIVAINFORMACION OPERATIVA    


4 Fluido: Gas Licuado de Petróleo - GLP Densidad  522 ~ 584 @ 15.6 0C                          ( kg/m3) 
5 Capacidad de almacenamiento de Liquido: 2,862 mmmm3333    (18,000 bbl) 


6 Capacidad Nominal 3,180 mmmm3333    (20,000 bbl) 


7 Viscosidad (cP):   0,16      


8 Presión del vapor  (bar abs.) :     3.7 bar (mín.), 9.8 (normal), 15.7 (máx.)      


Condiciones de operación MINIMA NORMAL MAXIMA 


9 Presión Interna (Top)   (Bar  g) 2.7  8.8  14.7  


10 Temperatura  oC 5 38 40 


11 Nivel Máximo De Fluido  14,7 m  (Correspondiente al 90% del volumen de la Esfera)  


12 Vacío ( NOTA 6)  (Bar) 


13 Caudal máxima de Flujo   Entrada: 800  m3/h Salida: 600 m3/h 


14   


INFORMACIINFORMACIINFORMACIINFORMACIÓN DEL ANÁLISIS DE ÓN DEL ANÁLISIS DE ÓN DEL ANÁLISIS DE ÓN DEL ANÁLISIS DE FATIGFATIGFATIGFATIGAAAA        


CONDICIONES MÁXIMO MÍNIMO Frecuencia anual 


15 PRESIÓN  (Bar g)    


16 CICLO  1    (día  x noche)  15.7  8.8 HOLD 200 (VER NOTA 4.a) 


17 CICLO  2    (día  x noche)  2.8  0.98 HOLD 165 (VER NOTA 4.a) 


18 CICLO  3 (∆P operacional)  7.8  2.9  HOLD 150 (VER NOTA 4.b) 


19       


20       


21 TEMPERATURA  oC    


22 CICLO  1 (día  x noche) ∆T 50 38 HOLD 265 (VER NOTA 4.c)  


23 CICLO  2 (día  x noche) ∆T 40 5 HOLD 100 (VER NOTA 4.c) 


24 CICLO 3 -  - - - 


25       


26       


27 PUESTA EN MARCHA / PARADA    1 


PARÁMETROS PARÁMETROS PARÁMETROS PARÁMETROS  DE DISEÑO DE DISEÑO DE DISEÑO DE DISEÑO    


28 CÓDIGO / EDICIÓN / ADDENDA ASME - Sección VIII, Div. 2  Edición 04  / Addenda 04 
29 PRESION ESTIMADA  17.26   (bar g.) 


30 VIDA ÚTIL  ESTIMADA   20 AÑOS 


31 TEMPERATURA MÁXIMA PROYECTO  70  oC 


32 TOTAL VACUUM CHECK   SI (VER NOTA 3)  NO  


33 PRESION DE AJUSTE  PSV (EXPOSICIÓN AL FUEGO) 18.9 (máx) bar  (g)  


34 PRESION DE AJUSTE  PSV (EXPANSIÓN TÉRMICA) 17,26 bar  (g) 


35 TEMPERATURA MÍNIMA  DE PROYECTO - CASCO -18 oC 


36 TEMPERATURA MÍNIMA DE PROYECTO - BOQUILLAS -48 oC 


37 DIÁMETRO INTERNO   18,250 mm 


38    


39    


40    


41    


42    
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AREA TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 
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TITULO:   


EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


 


LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


DETALLES DE INSTALACIÓN DETALLES DE INSTALACIÓN DETALLES DE INSTALACIÓN DETALLES DE INSTALACIÓN     


101 INDICADOR DE TEMPERATURA  (TI) Nota 16  


102 TRANSMISOR DE NIVEL  (LT)                                         Nota 16 


103 INDICADOR DE PRESIÓN  (PI / PT) Nota 16  


104 INTERRUPTOR DE NIVEL ALTO ALTO           (LSHH) Nota 16  


105 INDICADOR DE PRESIÓN DIFERENCIAL   Nota 16  


106 ALARMA DE PRESIÓN ALTA  Nota 16  


107 VÁLVULA DE SEGURIDAD DE PRESIÓN PSV (EXPOSICIÓN AL FUEGO)  Nota 16  


108 BOQUILLA DE PRUEBA  Nota 16  


109 COLUMNAS FIRE PROOFING Nota 16  


110 ELEMENTO DE TEMPERATURA                                                        (TE) Nota 16  


BOQUILLAS Y BOCAS DE ACCESO BOQUILLAS Y BOCAS DE ACCESO BOQUILLAS Y BOCAS DE ACCESO BOQUILLAS Y BOCAS DE ACCESO ((((Nota 16) 


    
POSICIÓN DIAMETRO


NOMINAL 
CANT.    RATING FACING TIPO SERVICIO NOTA 


101 A 18” Hold 1 300# - - ENTRADA CON SPRINKLER PARTE SUPERIOR DE LA ESFERA  


102 A1 14” hold 1 300# - - SALIDA PARTE INFERIOR DE LA ESFERA 


103 B 20” 1 300# - - BOCA DE ACCESO INFERIOR   CON BRIDA CIEGA  


104 B1 24” 1 300# - - BOCA DE ACCESO SUPERIOR  CON BRIDA CIEGA 


105 C 4”Hold 1 300# - - PSV OPERACIÓN NORMAL DE DESAHOGO 


106 C1/2 6”Hold 2 300# - - PSV FUEGO 


107         


108 D 4” 1 300# - - RESPIRADERO CON BRIDA CIEGA 


109 E1/3 1 ½” 3 300# - - TI (Temperatura) INFERIOR, ½ Y ¾  


110 F 1 ½” 1 300# - - PT / PI  (Presión) PARTE SUPERIOR DE LA ESFERA 


111         


112 G 6” 1 300# - - LT (nivel) 
INDICACIÓN LOCAL Y REMOTA 


/LOCAL AND REMOTE INDICATION 


113         


114         


115         


116         


117 I 4” 1 300# - - LSHH (LAHH)  


118 J 8” 1 300# - - ECUALIZACIÓN  


119 K1/4 3/4” 4 300# - - BOQUILLA DE PRUEBA INFERIOR, 1/4, 1/2 AND 3/4 


120 L1/2 1 ½” 2 300# - - TE (Temperatura) INDICACIÓN LOCAL Y REMOTA 


121         


 
  NOTAS: 
 


1. El diseño de las esferas debe cumplir estrictamente todos los requerimientos y 
recomendaciones de la Sección VIII,  de los estándares ASME, división 2. 


2. Para propósitos de efecto, considere una elevación en el ecuador de la esfera de 
por lo menos 4.000 mm. (HOLD)  (elevación de base 0.00). 


3. El fabricante informará la presión del vacío contenido en la esfera. 


4. Notas sobre el análisis de Fatiga  
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TITULO:   


EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


 


LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


a. Frecuencia anual causada por las variaciones de la temperatura ambiente (A 
SER CONFIRMADA MEDIANTE EL ESTUDIO DE LÍNEA DE BASE 
AMBIENTAL, REQUERIDO PARA LA CONSTRUCCIÓN DE UNA 
TERMINAL MARITIMA EN MONTEVERDE). 


b. La variación de presión (∆P operacional) se produce en la esfera durante el 
movimiento de operación (carga y descarga)   


c. Variaciones de temperatura a través del grosor de la superficie del casco de 
la esfera  (Máxima:  Temperatura superficie externa;  Mínima:   Temperatura 
superficie interna) 


 
5. Las boquillas “G”(LT) y “L” (TE) deben ubicarse una al lado de la otra y deben tener 


indicación local y remota.  Los instrumentos deben ser similares al sistema ENRAF.  
a. Las boquillas  TE-04 y LT-04 deben ubicarse una al lado de la otra.  La TE-


05 es para la fase líquida del GLP y la  TE-04 es para la fase gaseosa del 
GLP. 


9. Las boquillas para muestras (boquillas “K”) deben estar accesibles desde la 
plataforma conectada a la escalera helicoidal y colocadas en la parte inferior 
a ¼”, a ½ “ y a ¾” del diámetro de la esfera. Las boquillas instaladas 
deberán ser  con doble cierre.    


6. Las boquillas de la parte superior de la esfera deberán estar alineadas con la 
plataforma superior. 


 7. Las boquillas de la parte inferior deberán estar al mismo nivel.  


8. Debe poder accederse desde la plataforma a las boquillas “B”, “E” y la boquilla 
“K” (ubicada en la parte inferior). 


9. Los tramos de las escaleras no deben superar los 6 metros. 


10. Debe poder accederse desde la plataforma superior  a las boquillas “B1”, “C”, 
“C1”, “D”, “F”, “G”, “I” y “L”. 


11. Luego de que el grupo encargado de definir el instrumental haya determinado 
quien será el proveedor ganador de la licitación, el grupo de instrumentación, le 
informará  cuál debe ser el diámetro de la boquilla del instrumento de medición 
de temperatura.  Esta boquilla estará equipada con un medidor de temperatura 
múltiple pontos. 


12. Para establecer la velocidad básica de viento (Vo) y  para determinar la clase de 
Zona Sísmica favor referirse a los “Estudios Geológicos, Geotécnicos y de 
Riesgo Sísmico para el proyecto”  


13. Deberá poder accederse a los indicadores de temperatura (Boquillas “E”) desde 
las plataformas extendidas sobre las escaleras y deberán colocarse tres boquillas 
1 ½” R, en la parte inferior en la ½ del diámetro de la esfera y en la parte superior 
de la esfera – las 2 primeras cerca de las boquillas de prueba.  Para indicación 
remota, la boquilla de 2” FR, deberá estar colocada en la parte superior de la 
esfera, cerca de la boquilla  indicadora remota de nivel, con una cavidad para el 
termómetro que vaya hasta casi la parte inferior de la esfera.  


14. El número de columnas de soporte debe ser 8 (ocho). 
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LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


 15. Las boquillas “E” & “K”  instaladas a lo largo de la escalera deben estar a la vista, 
también debe tenerse en cuenta que la instalación en la escalera, las plataformas 
y en los pasillos deber realizarse de forma que permita un acceso adecuado. 


16. De acuerdo a la planilla(hoja de datos) de mecánica. 


 
DIAGRAMA: 
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HOJA DE DATOS DE PROCESO  NO E-FD-FLO049-PRO-520-001 


CLIENTE: FLOTA PETROLERA ECUATORIANA HOJA: 1 de 5 


PROGRAMA: 
ESTUDIOS, INGENIERÍA BÁSICA E INGENIERÍA DE DETALLE  


 


 
 
 


AREA: TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 
LPG EN MONTEVERDE 


  
 


INGENIERÍA  
TÍTULO: 
 EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


Nº DE CONTRATO:  


RESPONSABLE TÉCNICO: JORGE DOMINGOS GULLO CREA: 87-1-01153-1 


NUMERO INTERTECHMA: E-FD-FLO049-PRO-520-001 
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ÍNDICE DE REVISIONES   


REV DESCRIPCIÓN  Y/O  HOJAS ALTERADAS 


0 


A 


 EMISIÓN PARA COTIZACIÓN 


 EMISIÓN PARA COTIZACIÓN – REVISADO DONDE SE INDICA 


 


 


 


 


 


 


 


 


 


 REV. 0 REV. A REV. B REV. C REV. D REV. E REV. F REV. G REV. H 


FECHA: 06/11/08 12/11/08        
PROYECTO INTER+TEC INTER+TEC        
ELABORADO PMEDEIROS PMEDEIROS        
VERIFICADO MCUESTA MCUESTA        
APROBADO MCUESTA MCUESTA        
TRADUCIDO 
 


         
 LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 







HOJA DE DATOS DE PROCESO Nº 
E-FD-FLO049-PRO-520-001 


REV. 
A 
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TITULO:    
EF-01A/B/C – ESFERAS DE GLP -20,000 BARRILES 


 


LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


INFORMACION GENERAL  


1 Servicio: Almacenamiento de Gas Licuado de Petróleo  Cantidad: 3 (tres) 


2 Altura de columna: ( NOTAS 2  Y 14)  


3  


INFORMACION OPERATIVA 


4 Fluido: Gas Licuado de Petróleo - GLP Densidad  522 ~ 584 @ 15.6 0C                          ( kg/m3) 
5 Capacidad de almacenamiento de Liquido: 2,862 mmmm3333    (18,000 bbl) 


6 Capacidad Nominal 3,180 mmmm3333    (20,000 bbl) 


7 Viscosidad (cP):   0,16      


8 Presión del vapor  (bar abs.) :     3.7 bar (mín.), 9.8 (normal), 15.7 (máx.)      


Condiciones de operación MINIMA NORMAL MAXIMA 


9 Presión Interna (Top)   (Bar  g) 2.7  8.8  14.7  


10 Temperatura  oC 5 38 40 


11 Nivel Máximo De Fluido  14,7 m  (Correspondiente al 90% del volumen de la Esfera)  


12 Vacío ( NOTA 3 )  (Bar) 


13 Caudal máxima de Flujo   Entrada: 800  m3/h Salida: 600 m3/h 


14   


INFORMACIÓN DEL ANÁLISIS DE FATIGA  


CONDICIONES MÁXIMO MÍNIMO Frecuencia anual 


15 PRESIÓN  (Bar g)    


16 CICLO  1    (día  x noche)  15.7  8.8 HOLD 200 (VER NOTA 4.a) 


17 CICLO  2    (día  x noche)  2.8  0.98 HOLD 165 (VER NOTA 4.a) 


18 CICLO  3 (∆P operacional)  7.8  2.9  HOLD 150 (VER NOTA 4.b) 


19       


20       


21 TEMPERATURA  oC    


22 CICLO  1 (día  x noche) ∆T 50 38 HOLD 265 (VER NOTA 4.c)  


23 CICLO  2 (día  x noche) ∆T 40 5 HOLD 100 (VER NOTA 4.c) 


24 CICLO 3 -  - - - 


25       


26       


27 PUESTA EN MARCHA / PARADA    1 


PARÁMETROS  DE DISEÑO 


28 CÓDIGO / EDICIÓN / ADDENDA ASME - Sección VIII, Div. 2  Edición 04  / Addenda 04 
29 PRESION ESTIMADA  17.26   (bar g.) 


30 VIDA ÚTIL  ESTIMADA   20 AÑOS 


31 TEMPERATURA MÁXIMA PROYECTO  70  oC 


32 TOTAL VACUUM CHECK   SI (VER NOTA 3)  NO  


33 PRESION DE AJUSTE  PSV (EXPOSICIÓN AL FUEGO) 18.9 (máx) bar  (g)  


34 PRESION DE AJUSTE  PSV (EXPANSIÓN TÉRMICA) 17,26 bar  (g) 


35 TEMPERATURA MÍNIMA  DE PROYECTO - CASCO -18 oC 


36 TEMPERATURA MÍNIMA DE PROYECTO - BOQUILLAS -48 oC 


37 DIÁMETRO INTERNO   18,250 mm 


38    


39    


40    


41    


42    
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LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


 


DETALLES DE INSTALACIÓN  


101 INDICADOR DE TEMPERATURA  (TI) Nota 16  


102 TRANSMISOR DE NIVEL  (LT)                                         Nota 16 


103 INDICADOR DE PRESIÓN  (PI / PT) Nota 16  


104 INTERRUPTOR DE NIVEL ALTO ALTO           (LSHH) Nota 16  


105 INDICADOR DE PRESIÓN DIFERENCIAL   Nota 16  


106 ALARMA DE PRESIÓN ALTA  Nota 16  


107 VÁLVULA DE SEGURIDAD DE PRESIÓN PSV (EXPOSICIÓN AL FUEGO)  Nota 16  


108 BOQUILLA DE PRUEBA  Nota 16  


109 COLUMNAS FIRE PROOFING Nota 16  


110 ELEMENTO DE TEMPERATURA                                                        (TE) Nota 16  


BOQUILLAS Y BOCAS DE ACCESO (Nota 16) 


    
POSICIÓN DIAMETRO


NOMINAL 
CANT.    RATING FACING TIPO SERVICIO NOTA 


101 A 18” Hold 1 300# - - ENTRADA CON SPRINKLER PARTE SUPERIOR DE LA ESFERA  


102 A1 14” hold 1 300# - - SALIDA PARTE INFERIOR DE LA ESFERA 


103 B 20” 1 300# - - BOCA DE ACCESO INFERIOR   CON BRIDA CIEGA  


104 B1 24” 1 300# - - BOCA DE ACCESO SUPERIOR  CON BRIDA CIEGA 


105 C 4”Hold 1 300# - - PSV OPERACIÓN NORMAL DE DESAHOGO 


106 C1/2 6”Hold 2 300# - - PSV FUEGO 


107         


108 D 4” 1 300# - - RESPIRADERO CON BRIDA CIEGA 


109 E1/3 1 ½” 3 300# - - TI (Temperatura) INFERIOR, ½ Y ¾  


110 F 1 ½” 1 300# - - PT / PI  (Presión) PARTE SUPERIOR DE LA ESFERA 


111         


112 G 6” 1 300# - - LT (nivel) 
INDICACIÓN LOCAL Y REMOTA 


/LOCAL AND REMOTE INDICATION 


113         


114         


115         


116         


117 I 4” 1 300# - - LSHH (LAHH)  


118 J 8” 1 300# - - ECUALIZACIÓN  


119 K1/4 3/4” 4 300# - - BOQUILLA DE PRUEBA INFERIOR, 1/4, 1/2 AND 3/4 


120 L1/2 1 ½” 2 300# - - TE (Temperatura) INDICACIÓN LOCAL Y REMOTA 


121         


 
  NOTAS: 
 


1. El diseño de las esferas debe cumplir estrictamente todos los requerimientos y recomendaciones 
de la Sección VIII,  de los estándares ASME, división 2. 


2. Para propósitos de efecto, considere una elevación en el ecuador de la esfera de por lo menos 
4.000 mm. (HOLD)  (elevación de base 0.00). 


3. El fabricante informará la presión del vacío contenido en la esfera. 


4. Notas sobre el análisis de Fatiga  
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LAS INFORMACIONES DE ESTE DOCUMENTO SON DE PROPIEDAD DE FLOPEC, SIENDO PROHIBIDA LA UTILIZACIÓN FUERA DE SU FINALIDAD 
 


a. Frecuencia anual causada por las variaciones de la temperatura ambiente (A SER 
CONFIRMADA MEDIANTE EL ESTUDIO DE LÍNEA DE BASE AMBIENTAL, REQUERIDO 
PARA LA CONSTRUCCIÓN DE UNA TERMINAL MARITIMA EN MONTEVERDE). 


b. La variación de presión (∆P operacional) se produce en la esfera durante el movimiento de 
operación (carga y descarga)   


c. Variaciones de temperatura a través del grosor de la superficie del casco de la esfera  
(Máxima:  Temperatura superficie externa;  Mínima:   Temperatura superficie interna) 


 
5. Las boquillas “G”(LT) y “L” (TE) deben ubicarse una al lado de la otra y deben tener indicación local 


y remota.  Los instrumentos deben ser similares al sistema ENRAF.  


a. Las boquillas  TE-04 y LT-04 deben ubicarse una al lado de la otra.  La TE-05 es para la 
fase líquida del GLP y la  TE-04 es para la fase gaseosa del GLP. 


b. Las boquillas para muestras (boquillas “K”) deben estar accesibles desde la plataforma 
conectada a la escalera helicoidal y colocadas en la parte inferior a ¼”, a ½ “ y a ¾” del 
diámetro de la esfera. Las boquillas instaladas deberán ser  con doble cierre.    


 6. Las boquillas de la parte superior de la esfera deberán estar alineadas con la plataforma superior. 


 7. Las boquillas de la parte inferior deberán estar al mismo nivel.  


 8. Debe poder accederse desde la plataforma a las boquillas “B”, “E” y la boquilla “K” (ubicada en la 
parte inferior). 


 9. Los tramos de las escaleras no deben superar los 6 metros. 


10. Debe poder accederse desde la plataforma superior  a las boquillas “B1”, “C”, “C1”, “D”, “F”, “G”, 
“I” y “L”. 


11. Luego de que el grupo encargado de definir el instrumental haya determinado quien será el 
proveedor ganador de la licitación, el grupo de instrumentación, le informará  cuál debe ser el 
diámetro de la boquilla del instrumento de medición de temperatura.  Esta boquilla estará 
equipada con un medidor de temperatura múltiple pontos. 


12. Para establecer la velocidad básica de viento (Vo) y  para determinar la clase de Zona Sísmica 
favor referirse a los “Estudios Geológicos, Geotécnicos y de Riesgo Sísmico para el proyecto”  


13. Deberá poder accederse a los indicadores de temperatura (Boquillas “E”) desde las plataformas 
extendidas sobre las escaleras y deberán colocarse tres boquillas 1 ½” R, en la parte inferior en la 
½ del diámetro de la esfera y en la parte superior de la esfera – las 2 primeras cerca de las 
boquillas de prueba.  Para indicación remota, la boquilla de 2” FR, deberá estar colocada en la 
parte superior de la esfera, cerca de la boquilla  indicadora remota de nivel, con una cavidad para 
el termómetro que vaya hasta casi la parte inferior de la esfera.  


14. El número de columnas de soporte debe ser 8 (ocho). 


 15. Las boquillas “E” & “K”  instaladas a lo largo de la escalera deben estar a la vista, también debe 
tenerse en cuenta que la instalación en la escalera, las plataformas y en los pasillos deber 
realizarse de forma que permita un acceso adecuado. 


 16. De acuerdo a la planilla(hoja de datos) de mecánica. 
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ESTUDIOS, INGENIERÍA BÁSICA E INGENIERÍA DE DETALLE  
 


 
 
 


AREA: TERMINAL MARÍTIMA Y PLANTA DE ALMACENAMIENTO DE 
LPG EN MONTEVERDE 


  
 


INGENIERÍA  
TÍTULO: 
 BC-01A/B BRAZOS DE CARGA DE PROPANO/BUTANO 


Nº DE CONTRATO:  


RESPONSABLE TÉCNICO: JORGE DOMINGOS GULLO CREA: 87-1-01153-1 


NUMERO INTERTECHMA: E-FD-FLO049-PRO-632-001 


    


     
NOMBRE DEL ARCHIVO: WORD/ E-FD-FLO049-PRO-632-001_0. DOC 


ÍNDICE DE REVISIONES   


REV DESCRIPCIÓN  Y/O  HOJAS ALTERADAS 
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1. INTRODUCCIÓN 
 
1.1  GENERAL 
 
El desarrollo del Terminal Monteverde  consiste en la construcción de un Terminal marítimo (para barcos 
de 75,000 DWT) con dos brazos de carga marítima y una unidad completa para la recepción de 
productos refrigerados (propano y butano) y subsecuentemente el sistema de calentamiento y mezcla de 
ambos productos, con el fin de producir LPG  y almacenarlo presurizado para su posterior exportación a 
través de gasoductos.  
 
1.2 BRAZOS DE CARGA MARÍTIMA  
 


� Cantidad : 02 brazos 
Cada brazo tendrá una línea para líquidos (que podrá operar con butano y propano) y una línea para el 
vapor (para el sistema de retorno del vapor de propano/butano)  
 
Se considerarán dos casos operativos básicos:  
-  Descarga de propano/butano (líquido)  
-  Carga de propano/butano (líquido) 
 


Información de proceso:    DESCARGA (LÍQUIDO)            
 


Información de Flujo  Propano  Butano 


Fluido 100% PROPANO (NOTA 1) 100% I-BUTANO (NOTA 2) 


Medida de línea 
(conexión del línea de proceso con brazo) 


18” ASTM-A671 
Aislado - 51mm 


18” ASTM-A671 
Aislado - 51mm 


Máximo 1200 TM/Hr 1200  TM/Hr 


Normal - - Caudal 


Mínimo 240 TM/Hr 240  TM/Hr 


Máxima -40°C -5°C  


Normal -44°C -11°C 
Temperatura 
Operación 


Mínima -48 °C -20 °C 


Temperatura de Proyecto: mín/máx 50°C /-50°C 50°C /-50°C 


Temperatura Externa: mín/máx. 10°C / 40°C 10°C / 40°C 


Máxima Hold 15 Bar_g Hold 15 Bar_g 


Normal 6 Bar_g 6 Bar_g Presión 


Mínima - - 


Presión de Proyecto/Clase del línea 19 Bar_g / 150# 19 Bar_g / 150# 


Viscosidad a temperatura operativa 0,21  cP @ -44°C 0,22  cP@ -11°C 


Densidad  588,1 kg/m³ @ -44°C 598,6kg/m³@ -11°C 


Presión de Vapor  1,25 Bar_a @ -43°C 1,1 Bar_a @ -9°C 


Caída de 
Presión  


Disponible/ Calculado 
Bar  0,7 Bar / por  Fabricante 0,7 Bar / por  Fabricante 


Nota: El diámetro del brazo de carga marino se determinará de acuerdo a lo establecido en el criterio de 
diseño a fin de cumplimentar con el máximo disponible de caída de presión  
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       CARGA (LÍQUIDO)          
  


Información de Flujo Propano  Butano 


Fluido 100% PROPANO (NOTA1) 100% I-BUTANO (NOTA 2) 


Medida de línea 
(conexión del línea de proceso con brazo) 


18” ASTM-A671 
Aisalado - 51mm 


18” ASTM-A671 
Aislado - 51mm 


Máximo 800 TM/Hr 800 TM/Hr 


Normal - - Caudal 


Mínimo 133 TM/Hr 133 TM/Hr 


Máxima -48 °C -20 °C 


Normal -44°C -12°C 
Temperatura 
Operación 


Mínima -40°C -5°C 


Temperatura de Proyecto: mín/máx 50°C /-50°C 50°C /-50°C 


Temperatura Externa: mín/máx. 10°C / 40°C 10°C / 40°C 


Máxima Hold 15 Bar_g Hold 15 Bar_g 


Normal  1 Hold  Bar_g 1 Hold  Bar_g Presión 


Mínima - - 


Presión de Proyecto/Clase del línea 19 Bar_g / 150# 19 Bar_g / 150# 


Viscosidad a temperatura operativa 0,21  cP @ -44°C 0,22  cP@ -44°C 


Densidad  588,1 kg/m³ @-44°C 598,6 kg/m³@ -11°C 


Presión de Vapor  1,25 Bar_a @ -43°C 1,1 Bar_a @ -11°C 


Caída Total 
de Presión  


Disponible/ Calculado 
Bar 


0,7 / por Fabricante 0,7 / por Fabricante 


 
Nota: El diámetro del brazo de carga marino se determinará de acuerdo a lo establecido en el criterio de 
diseño a fin de cumplimentar con el máximo disponible de caída de presión  
 
 
 
 
Válvulas 
 
Las válvulas automáticas de bloqueo para las líneas de fluidos de los brazos de carga marinos deben ser 
válvulas de bola (ball valves) tipo #150 ASTM A671. 
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Información de proceso:                            RETORNO DE VAPOR 
 


Stream data Propano  Butano  


Fluido 100% PROPANO (NOTA 1) 100% I-BUTANO (NOTA 2) 


Medida de línea 
(conexión del línea de proceso con brazo) 8” ASTM A671 8” ASTM A671 


Máximo 
2100 m³/h 


(@0°C; 0,1Bar_g) 
4,446 kg/h 


2100 m³/h  
(@28°C; 0,1Bar_g) 


5,596 kg/h 
Normal - - 


Caudal 


Mínimo 420 m³/h 
(@0°C; 0,1Bar_g) 


420 m³/h 
(@28°C; 0,1Bar_g) 


Máxima 40 °C 40 °C 


Normal - - 
Temperatura 
Operación 


Mínima -48°C -20°C 


Temperatura de Proyecto: mín/máx 50°C /-50°C 50°C /-50°C 


Temperatura Externa: mín/máx. 10°C / 40°C 10°C / 40°C 


Máxima 1 Bar_g Hold   1 Bar_g Hold   


Normal 0,1 Bar_g 0,1 Bar_g Presión 


Mínima Hold   Hold 


Presión de Proyecto/Clase del línea Hold  / 150# Hold  / 150# 


Viscosidad  7,5 x 10-³  cP  
(@t 0°C ; 0,1Bar_g) 


7,3 x 10-³  cP  
(@t 28°C ; 0,1Bar_g) 


Densidad  2,2 kg/m³ @t -48°C 2,6kg/m³ @t -11°C 


Caída Total 
de Presión 


Disponible/ Calculado 
Bar 


0,05 / a ser determinada 
por el fabricante  


0,05 / a ser determinada 
por el fabricante 


 
 
Nota: El diámetro del brazo de carga marino se determinará de acuerdo a lo establecido en el criterio de 
diseño a fin de cumplimentar con el máximo disponible de caída de presión  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


NOTAS: 
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Nota 1- Los brazos de carga marinos deberán ser aptos para operar también con las siguientes propiedades  del 
producto:  
 


Propano Comercial 
  Porcentaje de  Moles   Porcentaje de Masa  


Etano 6,8% 4,60% 
Propano 82,4% 81,40% 
n-Butano 6,1% 8,00% 
i-Butano 4,5% 5,90% 


n-Pentano 0,1% 0,10% 
H2O 0,0% 0,00% 
 Total   100,0000% 


 
 
 
Nota 2- Los brazos de carga marinos deberán ser aptos para operar también con las siguientes propiedades  del 
producto:  
 


Butano Comercial  
  Porcentaje de  Moles   Porcentaje de Masa 


Etano 0,0% 0,00% 
Propano 7,8% 6,00% 
n-Butano 46,3% 47,00% 
i-Butano 44,3% 45,00% 


n-Pentano 1,6% 2,00% 
H2O 0,0% 0,00% 
 Total   100,0000% 
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1 – OBJETO 
 
Esta Requisición de Material (MR) establece los requisitos para el suministro del  dibujo, materiales, 
fabricación, construcción, inspección y pruebas de 04 Tanques Refrigerados GLP Butano/Propano  para la 
“Terminal Marítima y Planta de Almacenamiento de GLP en Monteverde”  y equipamiento accesorios.  
 
 
2 – ALCANCE DEL SUMINISTRO 
 
Esta requisición de material corresponde a los siguientes tanques:  
 
01 Tanque GLP Refrigerado Butano/Propano– 18.700 TM Tag: TQ 01/A 
01 Tanque GLP Refrigerado Butano/Propano– 18.700 TM Tag: TQ 01/B 
01 Tanque GLP Refrigerado Butano/Propano– 8.800 TM Tag: TQ 02/A 
01 Tanque GLP Refrigerado Butano/Propano– 8.800 TM Tag: TQ 02/B 
 
El alcance del suministro para cada tanque es: 
 


• Dibujo Mecánico 
• Dibujo de Fabricación 
• Dibujo Aislamiento Térmico  
• Dibujo Tuberías; 
• Suministro de Materiales  
• Inspección de Materiales; 
• Equipamiento fabricación; 
• Acondicionamiento y transporte; 
• Construcción en campo  
• Instalación de Aislamiento; 
• Instalación de Tubería e Instrumentos; 
• Escaleras, protección suelo y plataformas (suministro, fabricación, construcción); 
• Sistema de Calentamiento Básico; 
• Válvulas e Instrumentos; 
• Pintura; 
• Inspecciones y pruebas en campo; 
• Prueba hidrostática; 
• Repuestos/ sobresalientes; 
• Libro de datos; 
• Placa Identificación. 


 
Obs.: los límites de la batería están indicados en el dibujo adjunto. 
 
 
3 – DOCUMENTOS DE REFERENCIA  
 
3.1 – REGLAS, CÓDIGOS Y NORMAS  
 
Las Reglas, Códigos y Normas se aplicarán usando siempre su última revisión.  
 
3.1.1 – Códigos Internacionales  
 


• ASME/ANSI B 16.5 – Tubería de acero y Accesorios Bridados  
 


• MSS-SP6 – Acabado Estándar para Caras de Contacto de la Brida de la Tubería y Conexión y Brida 
de la Válvula y Accesorios  


 
• API-620 – Dibujo y construcción de grandes tanques de almacenamiento soldado, de baja presión  
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• API-2218 – Prácticas Ignífugas en las Plantas de Procesamiento de Petróleo y Petroquímicos  


 
• API-2000 – Venteo atmosférica de tanques refrigerados y no refrigerados de almacenamiento de baja 


presión 
 
 
4 – DOCUMENTOS ADJUNTOS  
 
Los documentos enumerados abajo forman parte de esta Requisición de Material. Cualquier desvío de los 
requisitos indicados en estos documentos deberán indicarse claramente y tendrán que obtener la expresa 
aprobación de Flopec. 
 
 


Item Número del Documento Descripción 
4.1 E-FD-FLO049-PRO-510-001 Planilla datos del Proceso 
4.2 E-FD-FLO049-PRO-510-002 Planilla datos del Proceso 
4.3 E-DE-FLO049-PRO-944-004 P&I Estanque 01-A 
4.4 E-DE-FLO049-PRO-944-005 P&I Estanque 01-B 
4.5 E-DE-FLO049-PRO-944-006 P&I Estanque 02-A 
4.6 E-DE-FLO049-PRO-944-007 P&I Estanque 02-B 
4.7 E-ET-FLO049-MEC-512-001 Especificación Técnica 


 
 
5 – ACCESORIOS Y REPUESTOS / SOBRESALIENTES  
 
5.1 – El Proveedor debe suministrar suficientes partes para 02 (dos) años de operación, que incluyen: 
 
- 02 (dos) juntas para cada registro y boquilla de inspección  
- 01 (un) juego de pernos y tuercas para cada registro y boquillas de inspección  
- 10% de  pernos/tuercas/arandelas 
-las partes necesarias para las válvulas, instrumentos y equipos eléctricos (deben indicarse en la propuesta) 
 
 
6 – DOCUMENTOS NECESARIOS  
 


Para aprobación 
 


Certificado Final   


Cantidad Cantidad  


   
 
 
 
 
Descripción 


Impreso Electronic 


Semanas después de 
la Orden de Compra 
(O.C) 


Impreso Medio 
Electrónico  


Semanas después 
de aprobado por 
Flopec 


6.1 Programa de 
suministro  


2 1 2 2 1 2 


6.2 Cargas Base 2 1 2 2 1 2 
6.3 Dibujos Fabricación  2 1 2 2 1 2 
6.4 Cargas permitidas en 


boquillas  
2 1 2 2 1 2 


6.5 Expansión Térmica  2 1 2 2 1 2 
6.6 Análisis de Tensión 2 1 2 2 1 2 
6.7 Análisis de Fatiga 2 1 2 2 1 2 
6.8 Cálculo Refuerzo 


boquilla  
2 1 2 2 1 2 


6.9 Dibujo certificado 
Fabricación  


- - - - 1 2 


6.10 Espec. Soldadura  - - - - 1 2 
6.11 Espec. Tratamiento 


térmico  
- - - - 1 2 


6.12 Espec. Prueba no 
destructiva  


- - - - 1 2 


6.13 Espec. Prueba - - - - 1 2 
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Producción  
6.14 Calidad de Cert. 


Materiales  
- - - - 1 2 


6.15 Tratamiento Térmico 
Certificados 


- - - - 1 2 


6.16 Dibujo layout 
radiográfico  


-  - - 1 2 


6.17 Películas 
radiográficas  


- - - - 1 2 


6.18 Inspección 
certificados 


- - - -  2 


6.19 Instrucciones 
construcción en 
campo  


- - - - 1 2 


6.20 Perno de Anclaje –
Plantilla  


- - - -  2 


6.21 Libro Instruc. 
Operación y 
Mantenimiento  


- - - - 1 2 


6.22 Mapa fallas reparos   - - - 1 2 
6.23 Libro datos  - - - - 1 2 


 
- 
 
 


6.1 – Toda la documentación técnica del Proveedor debe estar debidamente identificada con la información:
  
 
- Proyecto: “Terminal Marítimo y Planta de Almacenamiento de GLP en Monteverde” 
- Número Orden de Compra (O.C.): “HOLD” 
- TAG: TQ 01 A/B (Propano / Butano) - TQ 02 A/B (Propano / Butano) 
 
 
6.2 – Todos los documentos y dibujos serán aprobados por Flopec. 
 
 
6.3 – Todos los dibujos, documentos y adjuntos estarán redactados en los idiomas español e inglés y usarán 
el Sistema de Unidades Internacional (SI).  
 
Está permitido usar las Unidades Ingles Usuales, para las tuberías, accesorios y pernos. 
Los estándares A4, A3, A2, A1 y A0 se utilizarán de acuerdo a lo indicado en el Estándar Flopec  
De preferencia, todos los dibujos estarán en el software AutoCAD. 
 
 
6.4 – Los dibujos y documentos emitidos en un medio electrónico deben cumplir el Estándar Flopec  . 
 
 
7 – LIBRO DE DATOS  
 
El Libro de Datos debe incluir los documentos enumerados: 
 
- Requisitos de Material  
- Dibujos de Fabricación, certificados  
- Especificaciones para el procedimiento de clasificación de la soldadura  
- Procedimientos de calificación del personal de soldado  
- Especificaciones de los procedimientos de exámenes no destructivos  
- Procedimientos de calificación del personal de exámenes no destructivos  
- Instrucciones para construcción en campo  
- Certificados Pruebas no destructivas  
- Certificados pruebas de producción  
- Certificados calidad del material 
- Certificados de Inspección 
- Certificados Tratamiento térmico con gráficos de temperatura  
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- Certificados prueba Charpy  
- Dibujo con layout radiográfico  
- Mapa fallas reparadas  
- Cálculos de espesor y base de carga  
- Cálculo mecánico Chapa de refuerzo de las boquillas  
- Cálculo mecánico para las cargas localizadas en las boquillas  
- Análisis de fatiga  
- Libro de Instrucciones – Operación y Mantenimiento  
- Libro de datos e instrucciones de mantenimiento y operación para cada instrumento y equipamiento 
eléctrico  
 
 
8 – REQUISITOS GENERALES  
 
8.1 – El equipamiento debe cumplir los requisitos indicados en esta RM, Planillas de Datos y todos los 
estándares, especificaciones, códigos y reglamentos de referencia. 
 
8.2 – Las planillas con datos del equipamiento deben ser llenadas por el Proveedor. Cuando específico y 
subcontratado para el suministro debe adjuntarse la planilla de datos de la norma API aplicable. Llene las 
planillas de datos de las normas ISA para los instrumentos que también se encuentran adjuntas.  
 
8.3 – El fabricante será el principal Proveedor de todos los equipamientos y sistemas considerados en esta 
RM y será plenamente responsable por todo el dibujo y montaje del paquete.  
 
8.4 – El Proveedor será responsable por la respectiva aplicación de las normas API y las especificaciones 
complementarias de Flopec. 
 
8.5 – El Proveedor debe obtener todas las aprobaciones de las autoridades locales o nacionales para 
cualquier requisito indicado en el Pedido de Material o de Compra. 
 
8.6 – Deben haberse entregado ya por lo menos 02 (dos) unidades similares (mismo modelo). 
La unidad debe operar satisfactoriamente durante por lo menos  25.000 horas. 
 
8.7 – El Proveedor debe entregar una lista de referencias específica para el equipamiento suministrado, que 
incluya el servicio, consumidor, ubicación, capacidad y año de la puesta en marcha. 
 
8.8 – El Proveedor es responsable por todos los apoyos y protección necesarios para impedir la ocurrencia 
de daños durante el acondicionamiento y transporte.. 
 
8.9 – El Proveedor debe enviar una cotización separada cubriendo: 
 
- Dibujo básico 
- Suministro de Equipamiento  
- Construcción en el campo  
 
 
9 – GARANTÍA (GUARANTEE AND WARRANTY) 
 
9.1 – La concordancia del Proveedor con esta RM no lo exime de la responsabilidad de suministrar 
equipamientos y componentes adecuados para las condiciones de servicio especificadas.  
 
9.2 – El suministro de material se realizará según las Condiciones Generales para el Suministro de Material 
de Flopec. 
 
9.3 – El Proveedor garantiza y concuerda con lo siguiente: 
 
9.3.1 – Desempeño del equipamiento de acuerdo con las condiciones de operación especificadas en las 
planillas de datos, aplicables a las normas API/Flopec. 
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9.3.2 – Todo el equipamiento y partes de los componentes cubiertos por esta RM será garantizado por el 
Proveedor contra fallas de dibujo, material defectuoso o inapropiado, mala calidad del trabajo, y falla durante 
el uso normal por el período estipulado en el contrato. En el caso que se observe algún defecto o bajo haya 
un bajo desempeño durante el período de la garantía, el Proveedor realizará todas las alteraciones, reparos 
y sustituciones necesarias o deseables, libre de cargo para Flopec, incluso en lo que atañe a los servicios de 
mano de obra en el campo.  
 
9.4 – Todos los reparos, modificaciones o cambios de material en esta garantía implicarán en una nueva 
garantía extendida por un año después de la fecha de realizada la corrección.  
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1 – OBJETIVE 
 
Esta Requisición de Material (MR) establece los requisitos para el suministro del  dibujo, materiales, fabricación, 
construcción, inspección y pruebas de 02 Tanques Presurizados GLP Butano/Propano para la  “Terminal 
Marítimoay Planta de Almacenamiento de GLP en Monteverde” y equipamiento accesorio a ser suministrado.  
 
 
2 – ALCANCE DEL SUMINISTRO 
 
Esta requisición de material corresponde a los siguientes tanques:  
 
01 Tanque Presurizado GLP Butano/Propano – 500 TM Tag: TQ 03/A 
01 Tanque Presurizado GLP Butano/Propano – 500 TM Tag: TQ 03/B 
 
El alcance del suministro para cada tanque es: 
 


• Dibujo Mecánico 
• Dibujo de Fabricación 
• Dibujo Tuberías; 
• Suministro de Materiales  
• Inspección de Materiales; 
• Equipamiento fabricación; 
• Acondicionamiento y transporte; 
• Construcción en campo  
• Instalación de Aislamiento; 
• Instalación de Tubería e Instrumentos; 
• Escaleras, protección suelo y plataformas (suministro, fabricación, construcción); 
• Sistema de Calentamiento Básico; 
• Válvulas e Instrumentos; 
• Pintura; 
• Inspecciones y pruebas en campo; 
• Prueba hidrostática; 
• Repuestos/ sobresalientes; 
• Libro de datos; 
• Placa Identificación. 


 
 
3 – DOCUMENTOS DE REFERENCIA  
 
3.1 – REGLAS, CÓDIGOS Y NORMAS  
 
Las Reglas, Códigos y Normas se aplicarán usando siempre su última revisión.  
 
3.1.1 – Códigos Internacionales  
 


• ASME/ANSI B 16.5 – Tubería de acero y Accesorios Bridados  
 


• ASME VIII DIV 1 CODE – Códgo Presión del Buque  
 


• ASME IX 
 


• MSS-SP6 – Acabado Estándar para Caras de Contacto de la Brida de la Tubería y Conexión y Brida de 
la Válvula y Accesorios  


 
• API-2218 – Prácticas Ignífugas en las Plantas de Procesamiento de Petróleo y Petroquímicos  
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4 – DOCUMENTOS ADJUNTOS  
 
Los documentos enumerados abajo forman parte de esta Requisición de Material. Cualquier desvío de los 
requisitos indicados en estos documentos deberán indicarse claramente y tendrán que obtener la expresa 
aprobación de Flopec. 
 
 


Número del Documento Descripción 
E-ET-FLO049-MEC-512-002 Especificaciones Técnicas  


 
 
5 – ACCESORIOS Y REPUESTOS / SOBRESALIENTES  
 
5.1 – El Proveedor debe suministrar suficientes partes para 02 (dos) años de operación, que incluyen: 
 
- 02 (dos) juntas para cada registro y boquilla de inspección  
- 01 (un) juego de pernos y tuercas para cada registro y boquillas de inspección  
- 10% de  pernos/tuercas/arandelas 
 
 
6 – DOCUMENTOS NECESARIOS  
 
 


Para aprobación 
 


 Certificado Final   


Cantidad Semanas después de 
la Orden de Compra 


(O.C) 


Cantidad  


 
 
 
 
 


Item 


 
 
 
 
 


Descripción Impreso Electronic Impreso Medio 
Electró-
nico  


 Semanas 
después de 
aprobado 
por Flopec 


6.1 Programa de 
suministro  


2 1 2 2 1 2 


6.2 Cargas Base 2 1 2 2 1 2 
6.3 Dibujos Fabricación  2 1 2 2 1 2 
6.4 Cargas permitidas en 


boquillas  
2 1 2 2 1 2 


6.5 Expansión Térmica  2 1 2 2 1 2 
6.6 Análisis de Tensión 2 1 2 2 1 2 
6.7 Análisis de Fatiga 2 1 2 2 1 2 
6.8 Cálculo Refuerzo 


boquilla  
2 1 2 2 1 2 


6.9 Dibujo certificado 
Fabricación  


- - - - 1 2 


6.10 Espec. Soldadura  - - - - 1 2 
6.11 Espec. Tratamiento 


térmico  
- - - - 1 2 


6.12 Espec. Prueba no 
destructiva  


- - - - 1 2 


6.13 Espec. Prueba 
Producción  


- - - - 1 2 


6.14 Calidad de Cert. 
Materiales  


- - - - 1 2 


6.15 Tratamiento Térmico 
Certificados 


- - - - 1 2 


6.16 Dibujo layout 
radiográfico  


-  - - 1 2 


6.17 Películas 
radiográficas  


- - - - 1 2 


6.18 Inspección 
certificados 


- - - -  2 


6.19 Instrucciones - - - - 1 2 
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construcción en 
campo  


6.20 Perno de Anclaje –
Plantilla  


- - - -  2 


6.21 Libro Instruc. 
Operación y 
Mantenimiento  


- - - - 1 2 


6.22 Mapa fallas reparos   - - - 1 2 
6.23 Libro datos  - - - - 1 2 


 
6.1 – Toda la documentación técnica del Proveedor debe estar debidamente identificada con la información:  
 
- Proyecto: “Terminal Marítimo y Planta de Almacenamiento de GLP en Monteverde” 
- Número Orden de Compra (O.C.): “HOLD” 
- TAG: TQ 03 A/B 
 
 
6.2 – Todos los documentos y dibujos serán aprobados por Flopec. 
 
 
6.3 – Todos los dibujos, documentos y adjuntos estarán redactados en los idiomas español e inglés y usarán el 
Sistema de Unidades Internacional (SI).  
 
Está permitido usar las Unidades Ingles Usuales, para las tuberías, accesorios y pernos. 
Los estándares A4, A3, A2, A1 y A0 se utilizarán de acuerdo a lo indicado en el Estándar Flopec  
De preferencia, todos los dibujos estarán en el software AutoCAD. 
 
6.4 – Los dibujos y documentos emitidos en un medio electrónico deben cumplir el Estándar Flopec  . 
 
7 – LIBRO DE DATOS  
 
El Libro de Datos debe incluir los documentos enumerados: 
 
Requisitos de Material  
- Dibujos de Fabricación, certificados  
- Especificaciones para el procedimiento de clasificación de la soldadura  
- Procedimientos de calificación del personal de soldado  
- Especificaciones de los procedimientos de exámenes no destructivos  
- Procedimientos de calificación del personal de exámenes no destructivos  
- Instrucciones para construcción en campo  
- Certificados Pruebas no destructivas  
- Certificados pruebas de producción  
- Certificados calidad del material 
- Certificados de Inspección 
- Certificados Tratamiento térmico con gráficos de temperatura  
- Certificados prueba Charpy  
- Dibujo con layout radiográfico  
- Mapa fallas reparadas  
- Cálculos de espesor y base de carga  
- Cálculo mecánico Chapa de refuerzo de las boquillas  
- Cálculo mecánico para las cargas localizadas en las boquillas  
- Análisis de fatiga  
- Libro de Instrucciones – Operación y Mantenimiento  
- Libro de datos e instrucciones de mantenimiento y operación para cada instrumento y equipamiento eléctrico  
 
 
 
8 – REQUISITOS GENERALES  
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8.1 – El equipamiento debe cumplir los requisitos indicados en esta RM, Planillas de Datos y todos los 
estándares, especificaciones, códigos y reglamentos de referencia. 
 
8.2 – Las planillas con datos del equipamiento deben ser llenadas por el Proveedor. Cuando específico y 
subcontratado para el suministro debe adjuntarse la planilla de datos de la norma API aplicable. Llene las 
planillas de datos de las normas ISA para los instrumentos que también se encuentran adjuntas.  
 
8.3 – El fabricante será el principal Proveedor de todos los equipamientos y sistemas considerados en esta RM y 
será plenamente responsable por todo el dibujo y montaje del paquete.  
 
8.4 – El Proveedor será responsable por la respectiva aplicación de las normas API y las especificaciones 
complementarias de Flopec. 
 
8.5 – El Proveedor debe obtener todas las aprobaciones de las autoridades locales o nacionales para cualquier 
requisito indicado en el Pedido de Material o de Compra. 
 
8.6 – Deben haberse entregado ya por lo menos 02 (dos) unidades similares (mismo modelo). 
La unidad debe operar satisfactoriamente durante por lo menos  25.000 horas. 
 
8.7 – El Proveedor debe entregar una lista de referencias específica para el equipamiento suministrado, que 
incluya el servicio, consumidor, ubicación, capacidad y año de la puesta en marcha. 
 
8.8 – El Proveedor es responsable por todos los apoyos y protección necesarios para impedir la ocurrencia de 
daños durante el acondicionamiento y transporte. 
 
8.9 – El Proveedor debe enviar una cotización separada cubriendo: 
 
- Dibujo básico 
- Suministro de Equipamiento  
- Construcción en el campo  
 
 
9 – GARANTÍA (GUARANTEE AND WARRANTY) 
 
9.1 – La concordancia del Proveedor con esta RM no lo exime de la responsabilidad de suministrar 
equipamientos y componentes adecuados para las condiciones de servicio especificadas.  
 
9.2 – El suministro de material se realizará según las Condiciones Generales para el Suministro de Material de 
Flopec. 
 
9.3 – El Proveedor garantiza y concuerda con lo siguiente: 
 
9.3.1 – Desempeño del equipamiento de acuerdo con las condiciones de operación especificadas en las planillas 
de datos, aplicables a las normas API/Flopec. 
 
 
9.3.2 – Todo el equipamiento y partes de los componentes cubiertos por esta RM será garantizado por el 
Proveedor contra fallas de dibujo, material defectuoso o inapropiado, mala calidad del trabajo, y falla durante el 
uso normal por el período estipulado en el contrato. En el caso que se observe algún defecto o bajo haya un bajo 
desempeño durante el período de la garantía, el Proveedor realizará todas las alteraciones, reparos y 
sustituciones necesarias o deseables, libre de cargo para Flopec, incluso en lo que atañe a los servicios de mano 
de obra en el campo.  
 
9.4 – Todos los reparos, modificaciones o cambios de material en esta garantía implicarán en una nueva garantía 
extendida por un año después de la fecha de realizada la corrección.  
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1.  OBJETIVO DE LA REQUISICIÓN 
 
Esta Requisición de Material tiene por objetivo el suministro de la(s) siguiente(s) esfera(s): 


 


TAG QTD. DESCRIPCIÓN 


EF-01A/B/C 03 ESFERA DE ALMACENAMENTO DE GLP EF-01A/B/C 


 
2.  EXTENSIÓN DEL SUMINISTRO 
 
EL fabricante del(s) equipamiento(s) deberá suministrar los ítems determinados a continuación: 


 
2.1.  Proyecto 
 


  Selección de materiales 


  Proyecto mecánico, incluyendo análisis dinámico de los efectos causados por sismo 


  Proyecto para fabricación 


  Proyecto de proceso y analítico de los internos 


  Proyecto de escaleras y plataformas 


  Proyecto del sistema de refrigeración de la esfera 


  Presentación del proyecto mecánico y de fabricación para comentarios 


 
2.2. Materiales y Servicios 
 


  Materia prima 


  Inspección de los materiales 


  Fabricación/montaje del equipamiento 


  Inspección e pruebas en la  fábrica 


  Ensayos no-destructivos en la  fábrica 


  Garantía de la calidad 


  Internos 


 • Tubos internos y su suportación/fijación, referentes a los bocales de instrumentación 


 • Distribuidor interno del bocal de entrada de producto 


  Bocas/Accesos de visita y otros bocales/accesos taponados con pernos/elementos de fijación 


tuercas y juntas 


  Suporte del turco de carga 


  Orejas para fijación de las escaleras, plataformas e suportes de tubería (de proceso y del sistema 


de refrigeración de la esfera) 


  Suportes de tubería (de proceso del sistema de refrigeración de esfera) 


 Tubería (de proceso y del sistema de refrigeración de la esfera) hasta el nivel del suelo 


  Fabricación y montaje de las escaleras y plataformas 


  Orejas de soportes del revestimiento de protección contra-fuego 


  Suministro y aplicación del revestimiento de protección contra-fuego 
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  Placas y mallas de tierra 


  Placas de deslizantes en la columna 


  Placa de identificación 


  Accesorios o partes sobresalientes (ver ítem 3) 


  Embalaje o preparación para transporte 


  Colocación sobre vehículo transportador 


  Transporte y descarga 


  Montaje en campo 


  Inspección y pruebas en campo 


  Ensayos no-destructivos en campo 


  Materiales para tratamiento térmico si es necesario 


  Tratamiento térmico (caso requerido por el código) 


  Todo el material necesario y pintura de la esfera, escaleras y plataformas 


  Pintura de la esfera, escaleras y plataformas   


  Suministrar bridas ciegas, tuercas, mangueras, bombas y todo el material necesario para la prueba 


hidrostática hasta el hidrante más próximo 


  Prueba hidrostática 


  Instalación de las válvulas de seguridad y alivio de presión  


  Instalación de los instrumentos 


  Supervisión de montaje, incluyendo supervisión de gerencia y coordinación, montaje, suelda, 


inspección y prueba hidrostática en campo. 


 
2.3.  ITEMS FUERA DEL ALCANCE 
 


  Proyecto y construcción de las fundaciones y base civil 


  Válvulas de seguridad y de alivio de presión  


  Instrumentos 


  Tubería 


 
3.  RELACIÓN DE ACESSÓRIOS Y/O PARTES SOBRESALIENTES 
 
- 10% de tornillos y tuercas. 


- 200% de juntas 


 
4.  CONDICIONES Y LOCAL DE ENTREGA DE LA PROPOSTA 
 
Ver RC (Requisición de Cotización) 


 
5.  CONDICIONES Y LOCAL DE ENTREGA DE LA(S) ESFERA(S) 
 
Ver RC (Requisición de Cotización) 
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6.  DOCUMENTOS ANEXOS 
 
Los documentos descritos a continuación forman parte integrante de esta Requisición de Material. 


 
• E-FD-FLO049-MEC-520-001 (Esferas de Almacenamiento EF-01A/B/C); 


• Informe de Peligro Sísmico; 


• Informe Final de Olas Monteverde (donde se incluyen datos del medio ambiente). 


 
7.  COMENTÁRIOS Y APROBACIÓN DE DOCUMENTOS 
 
Los documentos de la(s) esfera(s) de almacenamiento deben ser presentados para comentarios y 


aprobación. 


 
Notas: 
(1) La fabricación de cada parte de la esfera solo podrá ser iniciada después que los diseños y demás 


documentos relativos a la parte considerada hubieren sido devueltos aprobados sin comentarios o 


con comentarios y recomendaciones.  


(2) En todos los documentos deben constar la identificación de la esfera, el número de la RC 


(Requisición de Cotización) y del PC (Pedido de Compra) correspondientes a la Requisición de 


Material. 


(3) Todos los documentos deben ser generados con la utilización del software Autocad, MS Word o MS 


Excel, preferentemente en sus últimas versiones. 


(4) Los archivos de diseños deben recibir la inserción de formatos de acuerdo con la siguiente tabla: 


Tabla de padrones 
Item Denominación Dimensiones (mm) en la  línea de corte 
1 A0 1189x841 


2 A1 841x594 


3 A2 594x420 


4 A3 420x297 


5 A4 210x297 


 


(5) Todos los documentos deberán ser numerados conforme procedimiento adecuado, a ser fornecido 


posteriormente. 
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8.  DOCUMENTOS EXIGIDOS 
 
Los documentos exigidos son los indicados en la  tabla a seguir. 


CANTIDADES PLAZOS 


ITEM DESCRICIÓN 
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8.1 X Declaración de Atendimiento, 
conforme ítem 9 de la RM 2C       


8.2 X Cronograma de Suministro 2C       


8.3 X Índice de Documentos  2C+1M 2C+1M 15 15 15 15 


8.4 X Proyecto Mecánico  2C+1M 2C+1M 30 15 15 15 


8.4.1 X 


Diagrama de cargas sobre 
fundaciones con la posición 
acotada de los pernos de 
anclaje y de fijación. 


 2C+1M 2C+1M 30 15 15 15 


8.4.2 X Diseño de Arreglo General de la 
Esfera  2C+1M 2C+1M 30 15 15 15 


8.4.3 X 
Memorias de Cálculo Mecánico, 
incluyendo análisis dinámico de 
los efectos causados por sismo 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.1 X Espesor y cálculos de proyecto  2C+1M 2C+1M 30 15 15 15 


8.4.3.2 X 


Verificación de tensiones debido 
a cargas localizadas y 
reacciones sobre los bocales y 
columnas de soporte 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.3 X 
Verificación de los 
desplazamiento debido a 
dilatación térmica 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.4 X 
Análisis de tensiones (conforme 
Apéndice 4 de la Norma ASME 
Sección VIII – Div. 2) 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.5 X 


Análisis de fatiga para servicios 
cíclicos (conforme Apéndice 5 
de la Norma ASME Sección VIII 
– Div. 2)  


 2C+1M 2C+1M 30 15 15 15 


8.4.3.6 X Cálculo de las cargas en las 
fundaciones  2C+1M 2C+1M 30 15 15 15 


8.4.3.7 X 


Cálculo de los refuerzos de los 
bocales/accesos (refuerzo 
integral o embutido) y 
atirantamento 


 2C+1M 2C+1M 30 15 15 15 


8.5 X Proyecto de fabricación  2C+1M 2C+1M 45 15 15 15 


8.5.1 X 


Diseño de planificación de las 
chapas de los sectores, con 
localición de las líneas de 
suelda, bocales y accesorios 


 2C+1M 2C+1M 45 15 15 15 


8.5.2 X 


Diseño de todos los accesorios 
como bocas/accesos de 
inspección, bocales, sistemas 
de incendio, soportes de 
escaleras y plataformas y 
tubería 


 2C+1M 2C+1M 45 15 15 15 


8.5.3 X 
Diseño de las escaleras, 
plataformas, pasarelas y 
estructura tubular de suporte 


 2C+1M 2C+1M 45 15 15 15 
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C
O


N
 L


A
 P


R
O


P
U


E
S


TA
 


P
A


R
A


 C
O


M
E


N
TÁ


R
IO


S
 


O
R


IG
IN


A
LE


S
 


C
E


R
TI


FI
C


A
D


O
S


 


P
R


E
S


E
N


TA
C


IÓ
N


 
(D


IA
S


 D
E


L 
P


C
) 


C
O


M
E


N
TÁ


R
IO


S
 


(D
IA


S
 D


E
 R


E
C


E
P


C
IÓ


N
) 


R
E


V
IS


IÓ
N


 
(D


IA
S


 D
E


 L
A


  
R


E
C


E
P


C
IÓ


N
 ) 


EN
TR


EG
A 


D
E 


LO
S 


O
R


IG
IN


AL
ES


 
(D


IA
S 


D
E 


LA
 A


PR
O


BA
C


IÓ
N


) 


8.5.4  
Diseño de las tuberías de 
Proceso y del Sistema de 
refrigeración 


       


8.5.5 X 
Diseño de las chapas de 
deslizamiento sobre  las 
columnas 


 2C+1M 2C+1M 45 15 15 15 


8.5.6 X 
Diseño de las columnas de 
suportes, incluyendo  chapa de 
base, tirantes y tensores 


 2C+1M 2C+1M 45 15 15 15 


8.5.7 X Diseño de los suportes de la 
protección contra-fuego  2C+1M 2C+1M 45 15 15 15 


8.5.8 X Diseño de montaje de la 
protección contra-fuego  2C+1M 2C+1M 45 15 15 15 


8.5.9 X Diseño de la placa de 
identificación y soportes  2C+1M 2C+1M 45 15 15 15 


8.5.10 X Lista de sobresalientes  2C+1M 2C+1M 45 15 15 15 


8.6 X Procedimientos de fabricación – 
Nota 1  2C+1M 2C+1M 60 15 15 15 


8.7 X Procedimientos de aplicación de 
pintura  2C+1M 2C+1M 60 15 15 15 


8.8 X Procedimientos de montaje de 
campo – Nota 2   2C 60 15 15 15 


8.9 X Libro de la Documentación 
Técnica – Nota 3   2C    15 


 
C – Cópia en papel 
M – Médio magnético 
 
 
Notas: 
 
1.  El Procedimiento de Fabricación debe ser sometido para aprobación juntamente con los diseños de 


fabricación de la esfera. 
 
2.  El Procedimiento de Montaje en campo debe ser sometido para aprobación juntamente con los 


diseños de fabricación. 
 
3.  El Manual de Instrucciones de Instalación, Operación y Mantenimiento y el Libro de Documentación 


Técnica de Fabricación deben ser presentados en la  entrega de los equipamientos. 
 
4.  El idioma a ser utilizado en los documentos deberá ser el Español; admite-se el Inglés apenas para 


los documentos de equipamientos importados, a excepción de la Placa de Identificación e de los 
Manuales de Operación, Instalación y Mantenimiento que deberán ser en Español.  
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9.  ELABORACIÓN DE PROPUESTA  
 
9.1.  A propuesta técnica deberá presentar, obligatoriamente e única e exclusivamente, una 


declaración expresa de que atiende integralmente a todos los ítems de la respectiva 
Requisición de Material (citar número y revisión) y sus anexos, complementada por las 
Circulares de Aclaraciones Técnicos (citar número) enviados de este Edital, inclusive 
alcance de suministro, sin ningún desvió de orden técnica.  


 
9.2.  No serán aceptados ningún incumplimiento de orden técnico así como divergencias, 


alternativas y/o exclusiones, en relación a lo que es solicitado en la Requisición de 
Material y sus anexos, a no ser que, en función de consulta formulada por cualquier 
Proponente, hayan sido aprobados por la FLOPEC por escrito en la  fase de aclaraciones 
técnicos, anterior a la entrega de las propuestas, sobre el presente 
documento/publicación, a través de las Circulares de aclaraciones Técnicos divulgadas a 
todos los Proponentes.  


 
10.  REQUISITOS COMPLEMENTARIOS  
 
10.1.  El proyecto mecánico deberá ser ejecutado por el fabricante, visto que el mismo será el 


responsable por el dimensionamiento final del equipamiento, de acuerdo con los 
Códigos y Normas aplicables constantes en esta Requisición de Material e sus anexos.  


 
10.2. Las cargas de viento deben ser calculadas con base en las informaciones contenidas en 


el relatorio “Informe Final de Olas Monteverde” en anexo. 
 
10.3. Lo(s) equipo(s) se calculará(n) para zona sísmica IV de acuerdo con API 620 Décima 


Edición y tendrá (n) en cuenta las informaciones contenidas en el informe titulado 
“Informe de Peligro Sísmico” en anexo. 
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1.  OBJETIVO DE LA REQUISICIÓN 
 
Esta Requisición de Material tiene por objetivo el suministro del(s) equipamiento(s): 


 


TAG QTD. DESCRIPCIÓN 


BC – 01 A 01 BRAZO DE CARGA 


BC – 01 B 01 BRAZO DE CARGA 


 
2.  EXTENSIÓN DEL SUMINISTRO 
 
EL fabricante del(s) equipamiento(s) deberá suministrar los ítems determinados a continuación: 


 
2.1.  Proyecto 
 


  Selección de materiales 


  Proyecto mecánico, incluyendo análisis dinámico de los efectos causados por sismo 


  Proyecto para fabricación 


  Proyecto de proceso y analítico de los internos 


  Proyecto de escaleras y plataformas 


 Presentación del proyecto mecánico y de fabricación para comentarios 


 
2.2. Materiales y Servicios 
 


  Materia prima 


  Inspección de los materiales 


  Fabricación/montaje del equipamiento 


  Inspección e pruebas en la  fábrica 


  Ensayos no-destructivos en la  fábrica 


  Garantía de la calidad 


  Suporte del turco de carga 


 Fabricación y montaje de las escaleras y plataformas 


  Orejas de soportes del revestimiento de protección contra-fuego 


  Suministro y aplicación del revestimiento de protección contra-fuego 


  Placas y mallas de tierra 


  Placas de deslizantes en la columna 


  Placa de identificación 


  Accesorios o partes sobresalientes (ver ítem 3) 


  Embalaje o preparación para transporte 


  Colocación sobre vehículo transportador 


  Transporte y descarga 


  Montaje en campo 


  Inspección y pruebas en campo (surpevision) 
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  Ensayos no-destructivos en campo  


  Materiales para tratamiento térmico si es necesario 


  Tratamiento térmico (caso requerido por el código) 


  Todo el material necesario y pintura de lo brazo de carga 


  Pintura de lo equipamiento 


  Suministrar bridas ciegas, tuercas, mangueras, bombas y todo el material necesario para la prueba 


hidrostática hasta el hidrante más próximo 


  Prueba hidrostática 


  Instalación de las válvulas de seguridad y alivio de presión  


  Instalación de los instrumentos 


  Supervisión de montaje, incluyendo supervisión de gerencia y coordinación, montaje, suelda, 


inspección y prueba hidrostática en campo. 


 
2.3.  ITEMS FUERA DEL ALCANCE 
 


   Proyecto y construcción de las fundaciones y base civil 


  Válvulas de seguridad y de alivio de presión  


  Instrumentos 


  Tubería 


 
3.  RELACIÓN DE ACESSÓRIOS Y/O PARTES SOBRESALIENTES 
 
- 10% de tornillos y tuercas. 


- 200% de juntas 


 
4.  CONDICIONES Y LOCAL DE ENTREGA DE LA PROPOSTA 
 
Ver RC (Requisición de Cotización) 


 
5.  CONDICIONES Y LOCAL DE ENTREGA DE LOS BRAZOS 
 
Ver RC (Requisición de Cotización) 
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6.  DOCUMENTOS ANEXOS 
 
Los documentos descritos a continuación forman parte integrante de esta Requisición de Material. 


 
• E-ET-FLO049-MEC-630-001 (Brazos de Carga); 


• E-FD-FLO049-PRO-632.001 (Brazos de Carga); 


• Informe de Peligro Sísmico; 


 
7.  COMENTÁRIOS Y APROBACIÓN DE DOCUMENTOS 
 
Los documentos de lo(s) esfero(s) deben ser presentados para comentarios y aprobación. 


 
Notas: 
(1) La fabricación de cada parte de los brazos solo podrá ser iniciada después que los diseños y demás 


documentos relativos a la parte considerada hubieren sido devueltos aprobados sin comentarios o 


con comentarios y recomendaciones.  


(2) En todos los documentos deben constar la identificación de los brazos, el número de la RC 


(Requisición de Cotización) y del PC (Pedido de Compra) correspondientes a la Requisición de 


Material. 


(3) Todos los documentos deben ser generados con la utilización del software Autocad, MS Word o MS 


Excel, preferentemente en sus últimas versiones. 


(4) Los archivos de diseños deben recibir la inserción de formatos de acuerdo con la siguiente tabla: 


Tabla de padrones 
Item Denominación Dimensiones (mm) en la  línea de corte 
1 A0 1189x841 


2 A1 841x594 


3 A2 594x420 


4 A3 420x297 


5 A4 210x297 


 


(5) Todos los documentos deberán ser numerados conforme procedimiento adecuado, a ser fornecido 


posteriormente. 
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8.  DOCUMENTOS EXIGIDOS 
 
Los documentos exigidos son los indicados en la  tabla a seguir. 
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8.1 X Lista Documentos Proveedor 2C       


8.2 X Programación del Proyecto  2C       


8.3 X Plan de Pruebas e Inspecciones   2C+1M 2C+1M 15 15 15 15 


8.4 X Lista Consumo Utilidades   2C+1M 2C+1M 30 15 15 15 


  MECÁNICO / ESTRUCTURAL        


8.5 X Dibujos Arreglos Generales   2C+1M 2C+1M 30 15 15 15 


8.6 X Dibujos ilustrando Envoltura 
Operacional   2C+1M 2C+1M 30 15 15 15 


8.7 X Componentes de los dibujos   2C+1M 2C+1M 30 15 15 15 


8.8 X ERC/ERS Dibujos de los 
Arreglos   2C+1M 2C+1M 30 15 15 15 


8.9 X QC/DC Dibujos de los Arreglos   2C+1M 2C+1M 30 15 15 15 


8.10 X Dibujos perfil sección 
transversal   2C+1M 2C+1M 30 15 15 15 


8.10 X Lista de Materiales   2C+1M 2C+1M 30 15 15 15 


8.11 X Certificados de los Materiales   2C+1M 2C+1M 30 15 15 15 


8.12 X Lista de Soldaduras   2C+1M 2C+1M 30 15 15 15 


8.13 X Especificación Pintura y 
Revestimiento   2C+1M 2C+1M 45 15 15 15 


8.14 X Procedimiento para Equilibrar 
brazos   2C+1M 2C+1M 45 15 15 15 


8.15 X Procedimiento Prueba de 
aceptación fábrica   2C+1M 2C+1M 45 15 15 15 


8.16 X Procedimiento embalaje y 
preservación   2C+1M 2C+1M 45 15 15 15 


8.17 X Manual de Instalación, 
operación y mantenimiento   2C+1M 2C+1M 45 15 15 15 


  CONTROL ELÉCTRICO E 
HIDRÁULICO         


8.18 X Diagrama de Interconexión 
Eléctrica   2C+1M 2C+1M 45 15 15 15 


8.19 X Diagramas Circuito Eléctrico   2C+1M 2C+1M 45 15 15 15 


8.20 X Lista Equipamiento Eléctrico   2C+1M 2C+1M 45 15 15 15 


8.21 X Diagrama Circuito Hidráulico    2C+1M 2C+1M 45 15 15 15 


8.22 X Diagrama Control Lógico   2C+1M 2C+1M 45 15 15 15 


8.23 X Lista Equipamiento Hidráulico   2C+1M 2C+1M 60 15 15 15 


8.24 X Planillas Datos para 
Componentes Hidráulicos   2C+1M 2C+1M 60 15 15 15 
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C – Cópia en papel 
M – Médio magnético 
 
 
Notas: 
 
1.  El Procedimiento de Fabricación debe ser sometido para aprobación juntamente con los diseños de 


fabricación de los brazos. 
 
2.  El Procedimiento de Montaje en campo debe ser sometido para aprobación juntamente con los 


diseños de fabricación. 
 
3.  El Manual de Instrucciones de Instalación, Operación y Mantenimiento y el Libro de Documentación 


Técnica de Fabricación deben ser presentados en la  entrega de los equipamientos. 
 
4.  El idioma a ser utilizado en los documentos deberá ser el Español; admite-se el Inglés apenas para 


los documentos de equipamientos importados, a excepción de la Placa de Identificación e de los 
Manuales de Operación, Instalación y Mantenimiento que deberán ser en Español.  


 
 
9.  ELABORACIÓN DE PROPUESTA  
 
9.1.  A propuesta técnica deberá presentar, obligatoriamente e única e exclusivamente, una 


declaración expresa de que atiende integralmente a todos los ítems de la respectiva 
Requisición de Material (citar número y revisión) y sus anexos, complementada por las 
Circulares de Aclaraciones Técnicos (citar número) enviados de este Edital, inclusive 
alcance de suministro, sin ningún desvió de orden técnica.  


 
9.2.  No serán aceptados ningún incumplimiento de orden técnico así como divergencias, 


alternativas y/o exclusiones, en relación a lo que es solicitado en la Requisición de Material 
y sus anexos, a no ser que, en función de consulta formulada por cualquier Proponente, 
hayan sido aprobados por la FLOPEC por escrito en la  fase de aclaraciones técnicos, 
anterior a la entrega de las propuestas, sobre el presente documento/publicación, a través 
de las Circulares de aclaraciones Técnicos divulgadas a todos los Proponentes.  


 
10.  REQUISITOS COMPLEMENTARIOS  
 
 El proyecto mecánico deberá ser ejecutado por el fabricante, visto que el mismo será el 


responsable por el dimensionamiento final del equipamiento, de acuerdo con los Códigos y 
Normas aplicables constantes en esta Requisición de Material e sus anexos.  
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1 – TECHNICAL DESCRIPTION  
 
The purpose of this document is to give the technical description of refrigerated tanks TQ 01 A/B y TQ 02 A/B 
for storing LPG at the Marine terminal and LPG Storage Plant in Monteverde - Ecuador 
 
 
1.1. General Description  
 
The simple wall refrigerated containers for storing LPG must consist of a flat-bottom vertical cylinder pond 
supported on insulation and its respective foundation, and a domed-like Roof with external insulation.  
 
The container is a pond sized to respond to the requests to contain the product, as well as to withstand the 
additional loads resulting from the gas phase, thermal expansion, seismic stress, wind loads and several other 
structural loads.  
 
The ferrules of the cylindrical Shell are welded to the top and duly locked through radial rings in order to ensure 
rigidity against lateral sagging.  


Its design and calculation follow the construction guidelines of the API-620 Annex R duly adjusted to the seismic 
conditions in Ecuador (consider Seismic Zone IV).  
 
For the thermal insulation of the bottom of the tank rigid foamglass blocks will be used in layers of 4” and 5”. 
 
The use of Foamglass is indicated due to its mechanical resistance and compression properties (approximately 
7kg/cm²), low thermal conductivity, and the fact that it is complete neutral and not hygroscopic.  
 
The tank Shell must be insulated with polyurethane rigid foam sheets in the thickness indicated further on in this 
specification, and must be adequately protected by a vapor barrier built with aluminum sheets.  
 
The Roof must be internally insulated with 300 mm thick mineral wool Shells placed on suspended deck of the 
container.  
 
Important Note: Supplier must provide Flopec with information on all welding that will be used, welding 
procedures and their respective qualification registration, as well as the qualification of all welders that must 
comply with the requirements stated in the API and ASME codes.  
 
The tanks that are an integral part of this specification are:  
 


Tag Capacity Products 
TQ 01 A 32,700 M³ Propane/Butane  
TQ 01 B 32,700 M³ Propane/Butane 
TQ 02 A 14,800 M³ Butane/ Propane 
TQ 02 B 14,800 M³ Butane/ Propane 


 
 
1.2 - Dimensions 
 
The dimensions of the tanks described on the data sheets included in the attachments are given as reference 
and must be confirmed by suppliers.  
 
Summary of dimensions: 
 


 TQ 01 A/B          TQ 02 A/B               
• Geometrical Capacity (m³)                   33.672                   15.458 
• Cryogenic Capacity (m³)                      32,700                   14.800 
• Useful Capacity (m³)                            32,700                   14.800 
• Internal Diameter (mm)                        35.000                   27.000 
• Maximum liquid level (mm)                  34.000                   26.000 
• Cylindrical Height (mm)                       35.500                   27.500 
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1.3 – Project Parameters  
 
The parameters used for the project are 
 
 
• Project pressure   0,147 Barg + col. Liq. 
• Project Vacuum:    44 mm H2O 
• Project Temperature  -50ºC 
• Building standard:   API 620 10th edition Annex R 
• Corrosion Margin:       0,0 mm 
• Gasket Efficiency:  


- Roof: 0,35 
- Shell: 1,00 
- Bottom: 0,35 


• Hydrostatic test:   1,25 x project pressure  
 
Important Note: the mechanical resistance analysis to dynamic efforts resulting from associated to seismic 
stress and all other stress suffered by the tanks must be included in the project.   
 
1.4. Building Materials  
 
Materials suggested for building the ponds are: 
 
• Shell: ASTM A – 537 Cl.2 
• Bottom: ASTM – 537 Cl.2 
• Deck: ASTM A – 537 CL. 2 
• Roof: ASTM A – 36 
• Anchor Bolts: A – 537 Cl. 1 
• Piping: A – 333  Gr.6 
• Forged: ASTM – A 350 Gr. LF-2 
• Gasket: Spiral wound stainless 304 + Teflon 
 
Note: Supplier can offer different materials to those suggested above that must be clearly indicated in the offer. 
(bid)  
 
 
1.5. Reference Documents  
 
• Process Data Sheet: I – FD - FLO φ 49 – PRO – 510 – 001  
• Process Data Sheet: I – FD – FLO φ 49 – PRO – 510 – 002  
• P&I Tank TQ 01 – A: E – DE – FLO φ 49 – PRO – 944 - 004 
• P&I Tank TQ 01 – B: E – DE – FLO φ 49 – PRO – 944 - 005 
• P&I Tank TQ 02 – A: E – DE – FLO φ 49 – PRO – 944 - 006 
• P&I Tank TQ 02 – B: E – DE – FLO φ 49 – PRO – 944 - 007 
 
 
 
2 – OPERATING DATA  
 
2.1 – Operating parameters  
 
• Max. Operating Pressure:    0,132 Barg 
• Min. Operating Temperature:   - 48ºC 
• Max. external pressure:   own weight (roof)(44 mm H20) + vacuum + wind (95kg/m²) 
• Max. admissible vacuum:    44 mm  H2O 
• Daily rate of evaporation:    0,05 % (considering air at 25ºC) 
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• Set – Safety valve:  
- pressure: 0,147 Barg (process rolls over, etc) 
- vacuum: - 44 mm H2O 


• Overload on the tank Roof:   400 gf/cm² 
• Seismic overload:    Seismic zone IV  
 
2.2.  Stored Products – Tank TQ 01 A/B 
 
 
2.2.1. Fluid Properties: 
 
• Capacity:      ~ 19,200 TM 
• Fluid      Propane (100%) 
• Temperature (ºC):     -43,0 
• Density (kg/m³):     588,1 
• Viscosity (cP):    0,21 
• Mass heat capacity(kcal/kg ºC):  0,52 
• Mass vaporization capacity(kcal/kg):  101 
• Vapor pressure(Bar):    1,25 @ - 43ºC 
• Flashpoint(ºC):     - 104,4ºC 
 
2.2.2. Fluid Properties in case of alternative storage  
 
• Capacity:      ~ 19,500 TM 
• Fluid      Butane (45% i-Butane / 47% n-Butane) 
• Temperature (ºC):     -9,0 
• Density (kg/m³):     598,6 
• Viscosity (cP):    0,224 
• Mass heat capacity(kcal/kg ºC):  0,51 
• Mass vaporization capacity(kcal/kg):  86,5 
• Vapor pressure(Bar):    1,1 @ - 9ºC 
• Flashpoint Flash (ºC):    - 60 
 
2.3. Products Stored – Tank TQ 02 A/B 
 
2.3.1. Fluid Properties 
• Capacity:      ~ 8,800 TM 
• Fluid:      Butane (45% i-Butane / 47% n-Butane) 
• Temperature (ºC):     -9,0 
• Density (kg/m³):     598,6 
• Viscosity (cP):    0,224 
• Mass Heat Capacity (kcal/kg ºC):   0,51 
• Mass vaporization Capacity (kcal/kg):  86,5 
• Vapor pressure (Bar):    1,1 @ - 9ºC 
• Flashpoint (ºC):    - 60 
 
2.3.2. Fluid Properties in case of alternative storage  
 
• Capacity:      ~ 8,700 TM 
• Fluid      Propane (100%) 
• Temperature (ºC):     -43,0 
• Density (kg/m³):     588,1 
o Viscosity (cP):    0,21 
• Mass heat capacity(kcal/kg ºC):  0,52 
• Mass vaporization capacity(kcal/kg):  101 
• Vapor pressure(Bar):    1,25@ - 43ºC 
• Flashpoint(ºC):    - 104,4ºC 
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2.4. Description of Line Function  
 
• Line F1 and F2 
 
Diameter: 16 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Pressure relief 
 
The pressure relief valves and PSV A/B safety valves must be assembled on top of these lines.. 
 
Gas relief must be directed to the atmosphere.  
 
Individual interlocking butterfly valves are available to carry out the maintenance of these valves. 
 
• Lines H1 y H2 
 
Diameter: 10 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Pressure relief and vacuum. 
 
The Pressure safety PSV A/B and USV A/B pressure safety and vacuum valves must be assembled on these 
lines. Air for vacuum relief must be obtained directly from the atmosphere.  
 
• Line I 
 
Diameter: 2 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Pressure measurement  
 
Pressure measurement instruments must be located on this line: PT/ PI/ PSH/ PSL. 
The line must also have an interlocking valve beside the tank and the instruments must be fitted on the 
individual interlocking collector.  
 
• Line M 
 
Diameter: 2  inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Temperature Measurement  
 
The temperature measurement instrument must be located on this line TE that sends a signal to the connection 
box located on the bottom part of the tank.  
 
The valve located in the proximity of the instrument must be closed in order to block the line.  
 
• Line N 
 
Diameter: 1 ½  inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Temperature Measurement  
 
The temperature measurement instrument must be located on this line TE that sends a signal to the connection 
box located on the bottom part of the tank.  
 
The valve located in the proximity of the instrument must be closed in order to block the line.  
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• Line J 
 
Diameter: 2 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Level Measurement  
 
This line must contain the LSHH instrument to indicate a very high level. The signal is sent to the connection 
box located close to the bottom of the tank.  
 
The valve located in the proximity of the instrument must be closed in order to block the line.  
 
• Line O  
 
Diameter: 6 inches (Supplier must confirm the diameter) 
Location: Roof, to connect the HV cable system  
 
• Line S  
 
Diameter: 18 inches 
Location: Product outlet through the bottom of the tank  
 
In addition to the bottom valve, at its extremity this line also has an interlocking 18” spherical valve.  
 
• Line A 
 
Diameter: 18 inches 
Location: Roof 
Function: Inlet of circuit return liquid from the refrigerated group / entry of liquid per vessel. 
 
This line enters through the Roof and goes down to the bottom of the tank to allow the return liquid to mix with 
the liquid contained in the tank.  
 
This line also has an 18” spherical blocking valve located on the Roof of the tank.  
 
• Line C 
 
Diameter: 18 inches 
Location: Roof 
Function: Entry of filling liquid per vessel and return of propane for the pumps. 
 
This line enters through the Roof and has a distribution ring dispersion devices located at the gas phase of the 
tank.  
 
This line has an 18”  spherical blocking valve located on the Roof of the tank.  
 
• Line D 
 
Diameter: 18 inches 
Location: Roof 
Function: Gas outlet by aspiration of the refrigerated group and/or blowing/ or torch.  
 
Has an 18 inches spherical blocking valve.  
 
• Line L 
 
Diameter: 8 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Level measuring  
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The level measuring device is located on this line, and its signal is sent to the connection line located close to 
the base of the tank.  
 
This Line has a 6 inches in diameter spherical blocking line located close to the tank.  
 
• Line E 
 
Diameter: 3 inches 
Location: Roof 
Function: This line is used for venting the pumps and to discharge the safety and thermal relief valves, etc…  
 
This Line must have a 3 inches spherical blocking valve. 
 
• Line P1 y P2 
 
Diameter: 2 y 1 ½ inches, respectively (Supplier must confirm the diameter) 
Location: Roof and Shell, respectively  
Function: These two lines are an integral part of the indicator of the pressure differential level. Line P1 gets out 
through the Roof and P2, from the lower part of the Shell.  
 
• Line B 
 
Diameter: 3 inches 
Location: Roof 
Function: Tank cooling connection for start up and increase system and pressure for the hot liquefied propane. 
 
The Line has a 3 inches spherical blocking valve. 
 
• Line Z 
 
Diameter: 2 inches 
Location: Roof 
Function: The air to feed the instruments goes through this line.  
 
• Line G 
 
Diameter: 32 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Manhole.  
 
• Line Q 
 
Diameter: 32 inches (Supplier must confirm the diameter) 
Location: Roof 
Function: Manhole.  
 
• Line R 
 
Diameter: 24 inches (Supplier must confirm the diameter) 
Location: Shell 
Function: Manhole.  
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3. INTRUMENTS AND ELECTRICAL SYSTEM  
  
Each one of the 4 refrigerated tanks must have at least the following instruments, provided by supplier: 
 
• 02 (two) relief valves / safety – operated pilot type valves. Body and internal part in aluminum, diaphragm 


and seal Bonea-N, “ O´Ring SEAT” type seal, flanged connections of 16” x 18”, ANSI B 16.5 RF 150 LB, a 
48ºC. 


Function: firefighting / tank safety relief valve.  
        
• 02 (two) pressure and vacuum reduction valves, body and internal parts in stainless steel, Bonea N seal, 


flanged connection of 10” x 12”, class 125 LB RF. 
Function: Reduction of vacuum/ tank safety valve. 
 
• 01 (one) level displacer type indicator with a 2 inches flanged connection and a measuring and coupling 


drum including: product temperature (RTD – minimum 12 elements), selector de Temperature, local level 
indicator with level alarm switches.  


Function: Level indication and transmission. Average tank temperature. 
 
• 02 (two) electronic pressure transmitters with microprocessor. Body in stainless steel with a diaphragm and 


adjustment range of 0-5/200” /  H2o, outlet signal of 4-20 mA-DC, two-phase, process connection of ½”  
NPT. 


Function: Tank pressure. 
 
• 01 (one) electronic differential pressure transmitter with microprocessor. Body in stainless steel with an 4/20 


mA/ DC two-phase outlet, connection ½” NPT. 
Function: Level transmitter  
 
• 01 (one) Ultrasound level key, model SAAB 
Function: Interrupt entry of product. 
 
• 01 (one) probe to measure and transmit temperature and one selection key with local indication for 1 


thermopar at each linear meter from the bottom to the deck. 
 
• 02 (two) Pressostato, with a Teflon sensor device explosion proof, SPDT contacts, adjustment range of 0 @ 


3.000 mm C.A, connection ½” NPT. 
Function: Control of Maximum and min. tank pressure.  
 
• 02 (two) Bourdon Manometers with a 114 mm dial with a reading of 0 @ 300 g/cm², connection ½” NPT. 
Function: Measure the tank pressure. 
 
• 01 (one) internal block valve for nozzle F (outlet of product) with accessories for control through tank Roof.  
 
 
3.1. Electrical  
 
Each one of the 4 tanks must be provided with the following electrical materials as described below: 
 
• Lightning 
 
Each tank must have lightning on the access stairways and operating platforms, with 25º W sodium vapor lamps 
of the support model, accessories, cables and electroducts all of which explosion proof, appropriate for the 
areas indicated in accordance with NFPA-1922, properly installed in a box with feeding joints located close to 
the base of the tank.  


• Grounding 
 
Each container must be provided with grounding systems with 2 connection outlets located close to their dock in 
order to ensure their interconnection to the plant system.  
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The system has one bear # 70m² cable and remaining accessories in compliance with recommendations 
provided in NFPA-70/ NEC. 
 
• Cathode Protection  
 
Each tank must have a complete and independent cathode protection system for the correct current.  
 
The cathode protection system is independent from that of the plant, and protects the bottom of the tank against 
galvanic corrosion. Its range ends in a specific box located close to its base. 
 
• Base/Foundation Heating System  
 
The base/foundation of each one of the 4 tanks must have an explosion proof automatic electric heating system 
compatible with the classification of the area, consisting of independent groups of electrical resistance with its 
respective electrodes to offer mechanical protection, a minimum temperature ad cable control carried out by 
probes located through the foundation to keep the minimum temperature on the bottom of the tank at 
approximately. 15ºC.   
 
The base/foundation heating system will consist of at least the following equipment (for each tank): 


 
• 02 (two) panels / tiristorized control to carry out impulse energy control; 
• Tiristorized stress Unit; 
• Adjustment control for electronic rack; 
• Unit for inlet of external signal  4 a 20 mA; 
• Electronic module indicating flaws with alarm and retention signal; 
• 08 (eight)  double Pt 100 ohms probes @ 0 ºC for each tank; 
• 02 (two) probe connection boxes for Pt 100 (one per tank); 
• Elements that resist mineral insulation, total length of the line 460/850 meters, insulation stress of 300 V 


with seamless 4” pipes with an Incoloy coating and an inactive part and feed terminals;  
• 02 (two) boxes of connections for the resistive elements of tank gaskets. 
 
• Outlets 
 
Each one of the 4 tanks must be supplied with explosion proof outlets, electroducts, cables and remaining 
ancillaries, class 1 division 1, Group D, 220 V, installed in appropriate locations on the base platform of the 
tanks.  
 
They are fed through boxes fitted on that same base.  
 
3.2. Piping and Valves  
 
All block valves and piping indicated in the attached P&I must be supplied for each on of the 4 refrigerated 
tanks:  
TQ 01 A: E – DE – FLO φ 49 – PRO 944 – 004 
TQ 02 A: E – DE – FLO φ 49 – PRO 944 – 005 
TQ 01 B: E – DE – FLO φ 49 – PRO 944 – 006 
TQ 02 B: E – DE – FLO φ 49 – PRO 944 – 007 
 
Minimum specifications for these valves and pipes are detailed below:  
  
• Block Valves  
 
Sphere type with 2 and 3 ways, full flow, flanged extremities in accordance with ANSI-B-16.5-RF-# 150 face to 
face according to ANSI-B-16-10, body and lid in carbon steel as per ASTM-A-352, Gr. LCB, internal in ASTM A-
182 Gr. F-304, manually driven per lever up to a nominal diameter of 6” and for larger ones with a differential 
box with a wheel.  
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Note: The tank relief/safety valves of the operated pilot type have a block valve installed of the butterfly type in 
similar materials as those used for sphere valves.  
 
• Piping 
 


 Nom. Diameter. 1 ½” a 6” – SCH 40, ASTM A-333 Gr. 6 or 3; 
 Nom. Diameter. 8” a 12” – SCH 20, ASTM A-333 Gr. 6 or 3; 
 Nom. Diameter. 14”– 0,250’’, ASTM A-333 Gr. 6 or 3; 
 Nom. Diameter. 16” a 24” – 0,250’’, ASTM A-671 Gr. CC60 CL 22; 


 
• Connections  
 
Nom. Diameter. 1 ½” a 18”, Schedule according to the pipe diameter in ASTM A-420 Gr, WPL 6 ó 3  
 
 
• Flanges 
 
Nom. Diameter. 1 ½” to 18” slip-on type, manufactured according to ANSI-B-16.5, 150#  and ASTM A-350 LF 2 
or 3. 
 
• Bolts 
 
Of the ASTM A-320 Gr. L-7 type, nuts as per ASTM A-194, Gr.4, hexagonal thread header heavy duty series, 
according to ANSI B.16.5. 
 
• Gaskets  
 
Spiral wound gaskets with central ring, according to API-601. 
 
 4) AUTOMATION  
 
 For information about the automation system please refer to document “E-ET-FLO049-AUT-800-003 – 
SISTEMA DE TELEMETRIA DE TANQUES”. 
 
 
 5) Thermal Insulation  
 
Each one of the 4 refrigerated tanks will be supplied with thermal insulation, according to the following 
characteristics: 
 
The thermal insulation of the tanks must ensure a maximum normal daily evaporation (NER) rate of 0,05%. 
 
• Bottom: Blocks of Foamglass layers. 
• Shell: Expanded polyurethane in pre-fab panels, with 38 kg/m³ density. 
• Deck: mineral wool tires 
 
 
Materials Used: 
 
 
A) Polyurethane:  
 
• Isocyanate, Poliol and Expander 
 
B) Vapor Barrier (Seal)  
 
• External corrugated aluminum nr 3003, de 08 x 1000 x 6000 mm sheets;  
• Internal aluminum foil sheets. 
• DECK: mineral wool, Density 90 kg/m³, applied in flakes. 
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Listed below is a descriptive table containing the minimum tank insulation requirement data: 
 
Note: Supplies will be responsible for defining the insulation thickness in order to guarantee the maximum NER 
rate.  
 


Insulation TQ 01 A/B TQ 02A/B 
Bottom  2 Foamglass layer4” y 5” 2 Foamglass layer 4” y 5” 
Shell 200 mm Polyurethane 130 mm Polyurethane 
Deck 300 mm mineral wool 300 mm mineral wool 
NER 0,05 % 0,05 % 


 
 
5.1. Bottom Insulation  
 
The insulation of the bottom of the tanks consists of several layers applied as described below: 
 
• 25 mm of sand; (to level and assemble the cathode protection system) 
• 1 layer of 30 lb./100 ft2 bituminous felt; 
• 1 layer of 4” Foamglass; 
• 1 layer of 30 lb./100 ft2 bituminous felt; 
• 1 layer of 5” Foamglass; 
• Vapor Barrier/seal; (a 0,2mm aluminum film and oxidized asphalt on both sides) 
• 100 mm of lean concrete; 
• 100 mm of sand (to assemble the temperature probes) 
• 650 mm of compacted soil  
• 100 mm of sand (to assemble heaters)  
 
 
The external ring of the bottom is calculated by the concrete ring. (El anillo externo del bottom está dado por 
one anillo de hormigón). 
 
The Foamglass blocks must comply with specifications indicated in ASTM C-552 and with an operating 
temperature of – 51ºC. 
 
The sizes of the blocks required are 18” x 24” with a thickness of 4” or 5”, according to the layer.  
 
 


Thermal and Mechanical Properties  
Compression resistance 100 psi 
Average Density  8,5 lb / ft2 
Resistance to bending 80 psi 
Thermal expansion linear coefficient  4,6 x 10 6º/F 
Elasticity Module  1,5 x 105 psi 
Shearing stress  50 psi 
Specific heat  18 Btu/ lb/ of 
Thermal Conductivity 0,33 Btu ib/hr/ft2/of @50ºF 
 0,35 Btu in/hr/ft2/of @75ºF 


 
The sand used must have some fine natural sand aggregates to comply with specification ASTM C33 and the 
maximum average air moisture content related to that region.  
 
The fine aggregates must comply with item 4.1 of ASTM C-33 and table 1. 
 
The bituminous filter is flat and must comply with type II (30 lb/ 100 ft2) requirements of the SATM -226 
standard. 
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Sizes and weights  
Width 914mm +/- 0,7% 
Minimum Area  20,7 m² 
Minimum liquid weight  26 lb/100 ft2 


 
Physical Properties  
 
• Disruptive strength: 


 Towards the fiber: 40 lb./in; 
 Cross section to the fiber:  20 lt. /in. 


• Loss of heat at  105ºC in 5hs – 4% 
 
The vapor barrier must consist of 0.2 mm steel plates impregnated with asphalt on both surfaces and fitted with 
a type 084 oxidized asphalt. 
 
5.2. Deck Insulation  
 
The insulation of the deck consists of flakes of mineral wool and thin, flexible mineral fibers with no 
agglomerates not glues.  
 
Characteristics 
 
• Density: 90 ∼100 kgf/m³; 
• Thermal Conductivity: @ 0ºC – 0,03 kcalm/hm² ºC. 
 
 
5.3) Shell Insulation 
 
 
A) Insulation of tank skirts and cornice  
 
The skirts and cornice of each tank must be insulated with rigid injected polyurethane foam. The specifications 
of the material are indicated in Table 1.  
 
The external cover of the insulation must consist of smooth 0.8 mm thick aluminum sheets fitted with special 
phase rivets or pop type rivets on the base and with stainless steel screws at the top (coronamiento). 
 
At the base of the tanks a Hilti type bolt is used on the concrete in order to fasten the aluminum sheet set 
resulting in the appropriate rigidity. The area closest to the natural ground must be sealed with silicone in order 
to ensure maximum waterproof resistance to rain water.  
 
The gaskets located on the overlapping sides of the aluminum sheets must be appropriate sealed with a Mastic 
asphaltic rubber tape.  
 
 
B) Shell Insulation  
 
The tank Shells must be insulated with a rigid polyurethane foam in panels, with the specifications indicated in 
table 1.  
 
The Polyurethane panels must have an external coating of Nr. 3003 undulated aluminum sheets with 0,8 mm 
thickness and an aluminized membrane must be applied on the surface  adjacent to the tank.  
 
The external edges of the rigid polyurethane panels must overlap and must be fitted to the tank with 
polyurethane, injected into the spaces between the panels.  
 
The overlaps must be fitted with stainless steel bolts and sealed with an asphaltic rubber tape.  
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A 1” wide and 2mm thick stainless steel tape must be installed around the tank, horizontally spaced at every 
2m. This tape for fastening and tying up the panels must be fitted with 8 helicoidal springs at each end, 
equidistant 45º, with the purpose of absorbing all thermal dilations of the tanks.  
 
The horizontal and vertical finishing parts between the panels must be injected in situ with polyurethane.  
 
Specification of the polyurethane sheets  
 


Table NR 1 
Apparent specific mass 45 kgs/m³ 
Thermal Conductivity 0,016 kcal/h. m2.oC 
Min. mechanical stress  13 kpa (compression) 
 118 kpa (Traction/drive) 
Mas. water absorption  0,05 g/cm 
Min. cell density  4 cells / cm³ 
Combustion Self-extinguishable  


 
 
5.4. Establishing the Evaporation Rate (NER) 
 
The determination of the NER can be carried our during the start up of the tanks, in order to control their 
insulation.  
 
The Normal Evaporation Rate (NEWR) calculation takes into account the total heat gain of the tank originated 
by the insulation surfaces, support pipes and other connections.  
 
With the container full of LPG and the liquid stabilized, the nominal capacity will reach a maximum of 0,05% per 
day. 
 
The indicated NER was adopted at the time of preparing the project, taking as a base an environment with  
25ºC and 760 mm of hg, and considering the thermodynamic properties of LPG and its measurement 72 hours 
after the stabilization of the LPG in the tank was reached.  
 
The tank evaporation test must be carried out in accordance with the installation scheme included to and the 
procedures described below.  
 
 
Evaporation Test 
 
1- The natural vaporization test of the tank in order to check the NER rate established in the project must be 
carried out in compliance with the following basic conditions:  
 
• Container must be full up to its maximum limit, as established by its total capacity; 
• The liquid must be left to stand for a period of 72 hours prior to carrying out the tank evaporation test; 
• All NER provisions will always refer to the total cryogenic volume, taking as the reference fluid the product 


stored, and considering well-defined physical and chemical characteristics;  
 
• All determination must be converted into normal pressure and temperature conditions.  
 
2- In order to obtain the stabilization of the liquid at a constant pressure, it will be permitted to vent its 
evaporation confinding it in a safe place.  
 
3- The ullage volume (space occupied by the vapor of the stored liquid, located in the upper part of the 
container), must be ventilated when the tank is being filled.  
 
4- The ventilation line gases will be pre-heated in a water heater and the flow volume of the gases generated 
will be directed through a positive displacement measuring device with temperature compensation. From this 
measuring device the exhaust gases must be directed to a safe and ventilated location.  
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The readings of the measuring device will be carried out every hour and will be checked 5 (five) minutes after 
each reading was carried out.  
 
5- This test will last a minimum of 72 consecutive hours during which measurements will be carried out at 
regular intervals.  
 
6) The average rate of evaporation must not exceed the 0.05% established for the vapor in the tank calculation, 
and must be adjusted to the pressure and temperature conditions set for the project.  
 
 
Special care  
 
• Despite the fact that these procedures have general characteristics applicable to all cryogenic fluids, in the 


specific case of Oxygen, Hydrogen, Ethylene, Propane, LPG or any other gas considered an inert gas, the 
following safety procedures must be followed.  


 
`Measures must be taken to avoid any escape in the piping and ventilation connections throughout their 
extension, until these gases are discharged in a safe place.  


 
• A permanent surveillance of the system must carefully follow all steps of this test. 
 
 
6. Painting 
 
The region of the tank Roof, stairways, platform, piping and accessories will be painted following the 
specifications give below. 
 
 
6.1. Painting Procedure  
 
All gaskets to be painted must be arranged in accordance with specifications SA 2 ½  and must receive a 2 
(two) new coat of fresh base Epoxy-Polyamide paint with a thickness of 2,0 @ 2,5 thou on the dry film.  
 
Finishing paint: 03 coats of white, high gloss polyurethane paint must be used.  
 
Each coat of paint applied must have a dry film thickness of 1,5 @2,0 mil. 
 
Each gallon on finishing paint must contain 3 ounces of a mildew preventive additive.  
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1 – TECHNICAL DESCRIPTION  
 
The purpose of this document is to give the technical description of pressurized tanks TQ 03 A/B  
for storing LPG at the Marine terminal and LPG Storage Plant in Monteverde - Ecuador 
 
1.1 - General Description  
 
The simple wall pressurized containers for storing LPG must consist of a horizontal cylinder pond with round 
covers designed in accordance with ASME VIII Div. 1 Code and for type IV seismic conditions. The tank is not 
insulated and its thickness is calculated for a design pressure of 17,6 Bar_g. 
 
The tank must be built in such a way as to withstand temperatures of up to -48 degrees Celsius in order to 
guarantee that should a decompression of the sheets occur they will resist the low temperature.  
 
The container is a pond sized to respond to the requests to contain the product, as well as to withstand the 
additional loads resulting from the gas phase, thermal expansion, seismic stress, wind loads and several other 
structural loads.  
 
The ferrules of the cylindrical blanket and the covers are welded at the top in compliance with all requirements of 
ASME code, Section IX. 


Its design and calculation follow the construction guidelines of the ASME code duly adjusted to the seismic 
conditions in Ecuador (consider Seismic Zone IV).  
 
The ponds that are an integral part of this specification are: 
 


Tag Capacity  Products 
TQ 03 A 500 TM Butane/ Propane 
TQ 03 B 500 TM Butane/ Propane 


 
1.2 - Dimensions 
 
The dimensions of the ponds described on the data sheets included in the attachments are given as reference 
and must be confirmed by suppliers.  
 
Summary of dimensions: 


     TQ 03 A/B                              
• Geometrical Capacity (m³)                    550                     
• Useful Capacity (m³)                               500                    
• Inner Diameter (mm)                                      3.800                    
• Total length total (mm)                             50.000                   
 
1.3 – Project Parameters  
 
The parameters used for the project are:  
 
• Project pressure:     17,6 Barg + col. Liq. 
• Project Vacuum:     total 
• Project Temperature:   -48ºC 
• Building standard:  ASME VIII Div. 1  last edition  
• Corrosion Margin:     0,0 mm 
• Efficiency of the gaskets:   1,0 
• Hydrostatic Test:    1,3 x project pressure  
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1.4 – Building Materials  
 
Materials suggested for building the ponds are: 
 
• Blanket: ASTM A – 537 Cl.2/ ASTM A 612 N/ ASTM A 516 GRADO 70 N 
• Plates: ASTM A – 537 Cl.2/ ASTM A 612 N/ ASTM A 516 GRADO 70 N 
• Anchor Bolts: A – 537 Cl. 1 
• Piping: A – 333  Gr.6 
• Forged: ASTM – A 350 Gr. LF-2 
• Gasket: Spiral wound stainless steel 304 + Teflon 
 
Note: Supplier can offer different materials to those suggested above that must be clearly indicated in the offer. 
(bid)  
 
 
2 – OPERATING DATA  
 
2.1 – Operating parameters  
 
• Max. Operating Pressure:     17,6 Barg 
• Operating Temperature:    Atmosphere (10@40 Celsius) 
• Max. external pressure:    vacuum + wind (95kg/m²) 
• Max. admissible vacuum:    total 
• Set – safety valve:  


- pressure: 17,6 Barg (processes, rolls over, etc) 
• vacuum: - hold 
• seismic overload:    seismic zone IV  
 
2.2 – Stored Products – Tank TQ 03 A/B 
 
Fluid Properties: 
 
• Capacity: 500 TM 
• Fluid: Butane/Propane (30%/70%) 
• Temperature (ºC): room (10@40 ºCelsius) 
• Density (kg/m³): 522 ~ 584@15,6 ºCelsius 
• Viscosity (cP): 0,16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.3 – List of nozzles (bocal)  
 


ITEM QUANT. NOMINAL 
DIAMETER 


RATING FACING DESCRIPTION 
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A 01 3” 300# RF PRODUCT INLET 


B 01 8” 300# RF PRODUCT INLET 


C 01 8” 300# RF VAPOUR OUTLET  


D 01 3” 300# RF VAPOUR OUTLET 
E 01 6” Hold 150# RF PRESSURE SAFETY 
F 01 18”  300# RF MANHOLE 
G 01 6” Hold 300# RF PRESSURE AND VACUUM
H 01 2” 300# RF PRESSURE INSTRUMENT
I 01 2” 300# RF LEVEL TRANSMITTER  
J 01 2” 300# RF TEMPERATURE 
K 01 2" 300# RF TRYCOCK 


 
3 – PIPING AND VALVES  
  
 
The following relief valves must be supplied for each one of the 2 pressurized tanks:  
2 relief valves with a de 17,6 barg set and one 3-way vale for selection  
1 relief/vacuum valve with a 17,6 barg set and total vacuum  
 
The remaining valves and instrument are not included in the supply.  
 
The following minimum specifications apply to the piping: 
  
 
• Piping 
 


Nom. Diameter1 ½” to 6” – SCH 40, ASTM A-333 Gr. 6 /3 
Nom. Diameter8”  to 2” – SCH 20, ASTM A-333 Gr. 6 /3 
Nom. Diameter14” to 18” – SCH 10, ASTM A-333 Gr. 6 /3; 


 
• Connections 
 
Nom. Diameter 1 ½” to 18”, Schedule according to the diameter of the pipe in ASTM A-420 Gr, WPL 6 or 3  
 
 
• Flanges 
 
Nom. Diameter 1 ½” to 18”  slip-on type, manufactured following ANSI-B-16.5, 150# and forged in ASTM A-350 
LF 2 or 3. 
 
• Bolts 
 
Alloy-steel bolts as specified in ASTM A-320 Gr. L-7, nuts in ASTM A-194, Gr.4, heavy duty hexagonal head 
according to ANSI B.16.5. 
 
• Gaskets  
 
Spiral, spiral wound type with a central ring, according to API-601. 
 
 
 
4 – THERMAL INSULATION  
 
 
The pressurized ponds have no thermal insulation.  
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5 – PAINTING 
 
5.1 Superficial treatment: 


Sandblasting Sa 2 ½ 


 


5.2 External painting: 


Apply a coat of “Epoxy Paint - Zinc Phosphate of High Thickness”, with a rod, brush or gun. The minimum 
thickness of the dry film must be 100 um. The time to apply the finishing pain must be at least 16 hours and a 
maximum of 48 hours.. 


 


5.3 Finishing paint: 


Apply to coats of  white “Brilliant Synthetic Enamel” with a rod, or spray gun, with a minimum thickness of 30 
um per coat. The time between thickness coats must be at least 18 hours and a maximum of 72 hours.  
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1. TECHNICAL DESCRIPTION 
 
This document has the objective to present the technical description of the loading arms for the Marine 
Terminal and GLP storage plant in Monteverde – Ecuador. 
 
2. SCOPE OF SUPPLY 
 
 


 Design and construction standards 
 
The following codes and standards form part of this specification. Unless otherwise specified herein, the latest 
edition should be used. Equivalent recognized international standards and practices other than those listed 
below may be applied upon approval by the purchaser. 
 
OCIMF Design and construction Specification for marine loading arms, Third ed. 


1999. 


ASME Codes Section VIII - Pressure Vessels Division I and II. 
Section IX - Welding Qualifications. 


ANSI B16.5 - Steel Pipe Flanges and Flanged Fittings. 
B31.3 - Petroleum Refinery Piping. 


AISC Standards Manual of Steel Construction. 


UBC Code The Uniform Building Code. 
 


ASCE 7 Minimum Design Loads for Buildings and Other Structures. 


IEC-60079-14 Electrical Apparatus for Explosive Gas Atmospheres. Part 14  
Electrical Installations in Hazardous Areas (Other than Mines). 


IEC-600529 Degrees of Protection Provided by Enclosures (IP Code). 


IEC-61508 Functional safety of electrical/ electronic/ programmable electronic 
safety-related system. 


API 6D Specification for Pipeline Valves. 


ISO 1049 Testing of Valves, Fire Type Testing Requirements. 
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2.2. Documentation 
 


 
 
The following documents shall be provided by the vendor: 
 
 
Doc. 
Code 


Description 


1 Vendor Document List 
2 Project Schedule 
3 Test and Inspection Plan 
4 Utilities Consumption List 
 MECHANICAL / STRUCTURAL 
5 General Arrangement Drawings 
6 Drawings Showing Operational Envelope 
7 Component Drawings 
8 ERC/ERS Arrangement Drawings 
9 QC/DC Arrangement Drawings 
10 Cross Section Drawings 
11 Material List 
12 Material certificates 
13 Weld List 
14 Painting and Coating Specification 
15 Procedure for Arm Balancing 
16 Factory Acceptance Test Procedure 
17 Packing and Preservation Procedure 
18 Installation, Operation and Maintenance manual 
 ELECTRICAL and HYDRAULIC CONTROL 
19 Electrical Interconnection Diagram 
20 Electrical Circuit Diagrams 
21 Electrical Equipment List 
22 Hydraulic Circuit Diagram 
23 Control Logic Diagrams 
24 Hydraulic Equipment List 
25 Data Sheets for Hydraulic Components 
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2.3 Inspection standards 
 
 


2.3.1 Upon request, testing shall be witnessed by the Owner or his representative. 


2.3.2 Before painting at the Vendor's works, cast and welded arm sub-assemblies, ERS and QC/DC 
shall be hydrostatically tested to 1.5 x design pressure and maintained for at least 30 
minutes. 


2.3.3 All strength calculations for basic arm design as well as for accessories like ERS and QC/DC 
shall be in accordance with the OCIMF 1999 guidelines. 


2.3.4 During testing, the arm should be restrained if required for personnel safety. 


2.3.5 One arm being supplied, complete with its hydraulic power unit, shall be erected and 
functionally tested at the Vendor's works. The following tests shall be carried out: 


• hydraulic power system; 
• control and alarm systems; 
• operating of the ERS valves and ERC; 
• operating of the QC/DC; 
• operation of the loading arm; 
• operation of the various interlocks; 
• operation of the control panel and pendant; 
• operating envelope at jetty level; 
• automatic pump start-up, for falling accumulator pressure and initiated by the range alarm. 


2.3.6 After installation at site, the Vendor shall repeat the above operational tests for specified arm 
combinations, checking that the loading arms will reach all positions of the vessel 
manifold envelopes at the specified ship manifold spacings. All clearances shall be 
checked against the clearance study. Each loading arm shall be checked for balance 
and adjusted if necessary. 
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2.4 Warranty, Maintenance Plan and Installation & Operation Manual (IOM)  
 


 
Vendor shall include in the quotation the following documents about maintenance and operation: 
 
• Scheduled maintenance including estimated time needed as required for the arms offered.   


 
• A typical table of contents of the IOM for the execution of the arms offered  


 
• Warranty shall be 24 months from date of commisisoning or 26 months from date of Factory 


Release Note, whichever comes first.  Warranty shall include all items, including consumables and 
tear-and-wear parts with exemption to the o-ring (or gasket) on both QCDC mating flanges. 
Supplier shall include 10 pieces of each size (product line and vapour line) in the main price.   A 
priced list of all spare parts needed for 2-years operation will be included in the offer, for 
information purposes only.     
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3. TECHNICAL REQUIREMENTS 
 


3.1 Mechanical requirements 


3.1.1 All strength calculations will be in accordance with the OCIMF 1999 guidelines. 


3.1.2 For welding purposes the carbon content of carbon steels for structural/mechanical loading 
arm components shall not be higher than 0.23 %. 


3.1.3 Welding qualifications for all pressure welds in product carrying members shall comply with the 
requirements of Section IX of the ASME Code or ASME B31.3 whichever is applicable. 


3.1.4 Radiographic examination and acceptance for pressure welds shall comply with ASME 
sectionVII - Division I or BS 5500 or ASME B31.3 whichever is applicable. 


3.1.5 Swivels and product carrying parts of ERS, QC/DC etc., shall be constructed of materials 
which do not cause galvanic action with the product pipe. 


3.1.6 The liquid seal shall have packing faces of austenitic stainless steel (18 Cr-8 Ni), or of 
equivalent material which is resistant to pitting action. The seal ring material shall be 
suitable for the product, and for exposure to ambient and design temperatures. 


3.1.7 The use of aluminium for structural or product carrying components is expressly prohibited. 


3.1.8 Nameplates shall provide the following information: 


• name of manufacturer, model and serial numbers; 
• date of manufacture; 
• design temperature and pressure; 
• materials of pans exposed to process fluid; and if applicable, electrical information 


relating to area classification, voltage and frequency, etc. 
 


3.1.9 The Vendor shall ensure maximum standardisation and interchange ability of components. 


3.1.10 Loading arm dimensions, based on the design data supplied by Owner, shall be determined 
by the Vendor to ensure that the loading arm satisfies all specified requirements. 


3.1.11 The Vendor shall develop from the reference envelope the composite envelope for each 
loading arm in the connection combinations specified in Table 1. 
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3.1.12 Safety ladders with harness and platforms shall be provided for access to all serviceable 
areas of the loading arm unless specified otherwise. 


3.1.13 Loading arms shall be counterweight balanced in the empty condition. 


3.1.14 The triple swivel assembly, including any attachments such as a jack, ERS, QC/DC, etc., 
shall be balanced for all arm attitudes so that the presentation flange remains in the range 
from the vertical plane to 3° to give first contact at the top of the manifold flange. 


3.1.15 Where applicable, swivels and structural bearings shall be capable of being lubricated 
without dismantling. 


3.1.16 Where low temperature precludes the use of lubricating grease, a nitrogen purge system 
shall be used. 


3.1.17 Seals shall prevent the ingress of moisture and particulates. 


3.1.18 The strength of the swivel shall be based on the requirements as mentioned in the OCIMF 
1999. 
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3.2 Hydraulic Requirements 


3.2.1 When hydraulically powered arms are specified, a common hydraulic power unit (HPU) shall 
be provided for the bank of arms. The hydraulic power system shall be designed and sized 
for the single arm manoeuvring, covering: 


a. Normal operation of the ERS valves for operating time. 


b. Connection and disconnection of the QC/DC for operating times. 


c. Emergency operation of the ERS for ERC opening time. 


d. Following an ERS operation, the released end of the arm(s) shall immediately begin to rise 
by approximately 2m into a hydraulically locked position.  


e. Maintaining accumulator pressure. 


f. Manoeuvring velocities, acceleration forces, at the manifold end in the connection area. 


g. Manoeuvring, following ERS operation of the following: 


- full outboard arm to just above horizontal position to facilitate draining 
- full and empty loading arm to the stowed attitude 
- full and empty loading arm to the connected attitude to reconnect the ERC. 
 
h. Accommodation of the hydraulic fluid flow and pressure for the following conditions: 


- free wheel mode, normal ship movements 
- free wheel mode at drift speed  
- Control mode during connection, normal ship movements 
- Control mode, (inadvertently left in position), at drift speed. 


i. Swivel and sheave or pantograph friction loads. 


3.2.2 Each hydraulic circuit, or section which can be isolated, shall have relief valves of sufficient 
size to protect the loading arms, including the hydraulic system, from damage during normal 
operation and emergency release or due to operator error, malfunctioning, and hydraulic or 
electric power failure. 


3.2.3 Hydraulic cylinders shall have relief valves fitted as close as possible to them. 


3.2.4 A manually operated hydraulic pump shall be provided, to allow the arms to be manually 
returned from any position to the stowed position. 


3.2.5 When specified, the hydraulic power pack shall incorporate two 100% duty electro-hydraulic 
pumps, one being a standby. 


3.2.6 The reservoir drain shall be located at the lowest point in the base. 


3.2.7 The hydraulic power pack shall be fitted with a 25 micron filter on the pump discharge and in 
the return line. The filter shall be replaceable and fitted with a high pressure by-pass and a 
differential pressure indicator. 


3.2.8 Hydraulically powered arms shall have an independent flow control valve installed in each 
cylinder line, each of which shall have a lockable tamperproof cover. Hydraulic cylinders 
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shall be fitted with plugs at appropriate locations to facilitate venting and flushing. 


3.2.9 Pipe runs shall be positioned to avoid mechanical damage. The number of fittings shall be 
minimised. All fittings shall be of a single standard and double ferrule type. Threaded fittings 
in hydraulic pressure line shall be prohibited except for fitting of pressure gauge and control 
valves. All piping shall be securely supported and, where attached to carbon steel, insulated 
fittings shall be used to avoid corrosion. 


3.2.10 Hydraulic hoses shall be of the swaged coupling type with working pressure and test 
pressure clearly marked. 


3.2.11 The use of sealing materials that can result in blockage/seizure of hydraulic components 
(e.g. PTFE tape) is STRICTLY PROHIBITED. 


3.2.12 Spool type selector valves shall be such that it is impossible to reassemble the valve 
incorrectly. Spool valves shall be provided with drain ports to prevent their leakage from 
inadvertently pressurising hydraulic systems such as the ERC or QC/DC release. 


3.2.13 Hydraulic reservoirs shall be provided with a diaphragm to accommodate differing oil levels 
without allowing the ingress of air. Alternatively, a breather valve with a moisture filter may 
be used. Fill ports shall be provided and fitted with 25 microns strainers. 


3.2.14 Hydraulic fluid shall be suitable for operation at a temperature which is at least 15°C below 
the minimum ambient temperature. 


3.2.15 It shall be possible to isolate each loading arm from all other arms and the hydraulic power 
unit. These valves shall be protected against accidental operation. 
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3.3 Electrical And Instrumentation Requirements 


 
3.3.1 All electro-hydraulically powered arms shall be equipped with: 


• A common central control console, positioned on the jetty having good visibility of all arms when 
they are being presented to the vessel, being stowed or being parked for maintenance. 


• A wired pendant control unit shall be operable from the ship's deck. Every loading arm shall be 
equipped with its own pendant, wired to the triple assembly of each loading arm. 
Alternatively, one radio controlled pendant may be used for a bank of loading arms.  


3.3.2 Pendant(s) shall operate the arms in all motions, operate valves and, where applicable, 
hydraulic QC/DC and have a control/freewheel switch. 


3.3.3 The design shall ensure that only one arm in the bank can be manoeuvred at a time, 
whether from the pendant, local control panel or radio control. 


3.3.4 Manoeuvring controls on the console shall be inoperable when the pendant controls are in 
use, and vice versa. A selector switch shall be provided, on the central console, which shall 
be robust and provide a positive location for each operating attitude. 


3.3.5 Motion controls shall return to the hydraulically locked condition on release of the push 
button controls. 


3.3.6 Separate pressure indicators shall be provided to display the different hydraulic oil 
pressures in the arm, QC/DC and ERC hydraulic systems, as applicable. 


3.3.7 Solid state inductive proximity switches shall be used. 


3.3.8 Arms having ERS shall be fitted with two stage alarm systems for luffing and slewing.  The 
first stage alarm will initiate the following: 


• Berth emergency shut down (ESD) system (by Owner) 
• Product pump shut down (by Owner) 
• Visual and audible alarms at control console (by vendor) 
• Hydraulic pump start-up (by vendor) 


The second stage alarm will initiate the ball valve closure immediately followed by ERC 
operation. 


3.3.9 If any switch fails, e.g. cut wires, a red lamp will be illuminated on the control panel. 
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3.4 Accessories 


QUICK CONNECT/DISCONNECT COUPLERS (QC/DC) 
 


3.4.1 When specified, arms shall be equipped with hydraulically or manually operated QC/DC. 


3.4.2 Aligning and centring devices shall be furnished for each diameter of flanges to which the 
QC/DC must connect. 


3.4.3 The pressure rating and sizes shall be as specified by the Vendor 


3.4.4 The QC/DC design shall accommodate the dimensional tolerances of the specified manifold 
flanges. The clamping mechanism shall also be designed to compensate for up to 5mm of 
uneveness of thickness of the nominal manifold flange. 


3.4.5 The strength of the QC/DC shall be determined in accordance with the OCIMF guidelines. 


3.4.6 The QC/DC shall be provided with a mechanical locking device to prevent inadvertent 
release due to pressure or vibration. 


3.4.7 Connection and disconnection operations of hydraulically operated QC/DC shall be possible 
both from the central loading arm control panel at the jetty platform and at the local control 
station, which is typically a portable or pendant control panel. 


3.4.8 Hydraulically operated QC/DC clamps shall operate simultaneously with equal forces and 
shall not overstress the mating tanker manifold flanges. 


3.4.9 Hydraulically operated QC/DC clamps shall be able to grab the ship’s flanges at distance of 
two times of its own flange thickness between the QC/DC flange and the ship’s flange in 
order to achieve a convenient connection. 


3.4.10 In the event of loss of hydraulic pressure the QC/DC and any associated hydraulically 
operated product valve shall remain "as is". A manual release shall be provided. 


3.4.11 When specified by Owner, the hydraulic QC/DC shall be able to connect to ship’s flanges of 
one or two piping diameter sizes smaller by the use of adapter pieces. 


3.4.12 The QC/DC shall be capable of disconnection under the maximum manifold loads, 
considering any ice, if applicable. 


3.4.13 The QC/DC shall hold a flange cover to contain any remaining product following 
disconnection. 


3.4.14 Lubrication of all moving parts shall be possible without dismantling the coupler. 


3.4.15 QC/DC must never be used as a substitute for an emergency release system. 
 
 
EMERGENCY RELEASE COUPLERS (ERC) 
 


3.4.16 When specified by the owner, arms shall be equipped with hydraulically operated 
Emergency Release Systems (ERS). 


3.4.17 The ERS shall comprise an Emergency Release Coupling (ERC) between two product 
valves, mounted in the vertical leg of the triple swivel assembly. 
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3.4.18 The ERS shall permit a clean and safe separation of the loading arm from the ship, following 
complete closure of the ERS valves and opening and releasing of the ERC. 


3.4.19 Mechanical interlocks shall prevent ERC operation before complete closure of the product 
valves. 


3.4.20 In the event of hydraulic or electrical power loss and subsequent re-energising the ERS 
shall remain "as-is". In particular the ERC shall remain securely closed. 


3.4.21 Where arms can be in simultaneous service, a dedicated accumulator shall be provided for 
each loading arm ERS. This will provide stored hydraulic energy, allowing ERS operation, 
by manual initiation in the event of electrical power failure. Low accumulator pressure audio 
and visual alarms shall be provided. 


3.4.22 The ERS shall be initiated in the following ways: 


• Automatically when the arm reaches the specified stage alarms. 


• Manually, using a push button on the central control panel. The push button shall be protected 
from accidental operation. 


• Manually, using hydraulic valves, in the event of loss of electrical power supply. Provision shall 
be made to prevent inadvertent operation of the manual valve and the activation of the ERS 
due to fluid bypass of the manual valve. 


• Manually, using push buttons at other locations as specified by Owner. 


3.4.23 Activation of the ERS shall not be possible whilst the arm is in the stored and manoeuvring 
attitudes. This shall also apply when the arm is parked at its maintenance location for 
normal maintenance. However there shall be the capability of periodically testing the ERS at 
the maintenance location. 


3.4.24 The ERS components attached to the vessel manifold following an emergency separation 
shall have their rotation at the manifold swivel limited by a 'stop' to prevent collision with the 
deck through excessive rotation. 


3.4.25 Tools and procedures shall be provided by the Vendor to ease and ensure correct 
reassembly of the ERC after release or a test. 


3.4.26 Provision shall be made for testing the ERS functions without releasing the ERC. 


3.4.27 The volume between product valves shall be minimised to limit spillage on release. 


3.4.28 The ERC hydraulic cylinder shall be double acting. 


3.4.29 The hydraulic power pack shall start-up automatically during an emergency. It shall be 
initiated by the first stage alarm. However the accumulators should be available as a back-
up in the event of the failure of the power pack to start. 


3.4.30 The strength calculation of the ERS shall be based on the OCIMF edition 1999  


3.4.31 Butterfly valves shall not be used. 


3.4.32 The ERS control system shall have the following features: 
The hydraulically operated emergency release system (ERS) shall consist of a powered emergency 


release coupling located between two ball valves. The ERS shall be mounted at the end of 
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the outboard arm in the vertical leg of the triple swivel assembly. The ERS shall permit a 
clean and safe separation of the loading arm from the ship. 


 
The ERS valves shall be mechanically interlocked such that; (1) the two valves close 


simultaneously, and (2) the emergency release coupling cannot open until after both valves 
are fully closed. The mechanical interlock shall be achieved by utilizing a single cylinder 
which first strokes the valve close, and then by continuing it’s stroke, opens the emergency 
release coupling. 


 
In addition the ball valves might be supplied with an additional cylinder to open/close the ball 


valve(s) independently from the fixed control panel, without effecting the status of the 
clamps of the ERS. 


Coupling release time shall be adjustable from 2 to 10 seconds via flow control valves in the 
hydraulic system. 


 
3.4.33 Safeguarding of the ERS 
 
The ERS shall be activated via the arm range monitoring system. The level alarms shall activate 


volt-free contacts to remote alarms, Berth Shutdown System and Emergency Release 
System. Activation of first-stage alarm shall raise first-stage alarm. Activation of second-
stage alarm shall raise second-stage alarm and release of the emergency release coupling. 


 
A manual valve shall be located at the base riser of the loading arm in the hydraulic pressure line to 


the ERS actuating cylinder. This valve, referred to as Arming Valve, shall have two positions 
which shall be labeled: Armed and Locked. When in the locked position, the valve shall 
prevent hydraulic actuation of the ERS. A proximity switch on the ERS arming valve shall 
provide a signal to the control system, which shall have indicators for open and closed 
position. 


 
Alarm shall be provided  on the fixed control panel for situation when loading arm is in the 


manoeuvring mode while ERS arming valve is in armed position or when loading arm is in 
freewheel mode and ERS arming valve is in locked position. Alarm shall consist of audible 
and visual alarm, and output contacts.   The Solenoid Operated Valves (SOV) arrangement 
shall not contain more than 3 SOV’s needed to power the ERS. 


 
An hydraulic accumulator in the hydraulic system shall be provided to operate the ERS. The 


minimum hold-up time for the accumulator system shall 6 hours in the event of pump failure. 
 
Prior to each loading the integrity of the ERS safeguarding shall be checked during start-up 


sequence. System shall be designed in such away that alarm will raise in case failure is 
detected in ERS control. End user shall take all necessary actions to solve the problem, 
otherwise control system will remain in error mode. 


 


STORM LOCKS 


3.4.34 All loading arm functional movements shall be lockable in the stowed position, and shall 
remain secure for the worst load conditions. Stowing locks shall be easily released and 
operable by one person. 


3.4.35 Slewing function of in-board arm shall be mechanically locked. Outboard arm may be 
hydraulically locked. 


3.4.36 Any hydraulic locks shall be manually operated and independent of the control system. 
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SUPPORT JACKS 


3.4.37 If specified by the owner, a permanently attached, adjustable jack, with two legs, shall be 
provided by the Vendor. 


3.4.38 the position and height of the jacks shall comply with OCIMF manifold standards. 


3.4.39 Supports shall be mounted such that the loading arm is free to move with the ship to which it 
is connected. 


STRAY CURRENT PROTECTORS 


3.4.40 An insulating flange or an integral joint shall be inserted near the triple swivel assembly of 
the arm to electrically isolate the ship from the loading arm. The flange shall not be in a 
permanent vertical orientation and shall be located in a position where it cannot touch the 
ship structure. An integral joint is a purposely designed and fabricated piping item with a 
built-in insulating joint. It can be welded into a piping system. 


3.4.41 Insulating materials used shall assure that the flanges are impervious to moisture and are 
compatible with the product properties and temperatures involved. The insulation joint shall 
be able to support the loading arm design loads without leakage and without loss of 
insulating resistance. 


3.4.42 To ensure centring, the outside diameter of the gasket shall extend beyond the bolt circle 
with clearance holes cut for bolts. 


3.4.43 Plastic washers or other suitable material, shall be used under metal washers at both ends 
of the bolts to insulate bolts from both flanges. Insulating sleeves shall be used at both ends 
of the bolts, or a single long sleeve extending 90% of the distance between washers shall 
be provided. 


3.4.44 The resistance of the insulating flange shall be no less than 10,000 ohms at 1.000V as 
manufactured after installation in the arm. 


VALVES, FLANGES AND CONNECTIONS  


3.4.45 Flushing connections, if specified, shall be at the lowest practical point on the riser. 


3.4.46 Valved drain connections shall be provided in a manner that allows complete drainage of 
the arm before disconnection. Outboard arm drains shall have an outer cover to protect 
them against damage but which shall not prevent removal of the valves for maintenance. 
The size of the drain connections shall be based on the size of the loading arm, but shall not 
be less than NPS 2 (DN 50) on the riser, or NPS 1 (DN 25) on the outer arm. NPS 1 
connections shall be reinforced. 


3.4.47 When specified, stainless steel vacuum breakers shall be provided near the apex of all 
loading arms that do not have an inert gas purge system. Vacuum breakers shall be ball or 
plug type, sized to give a short run-down time, and fitted with stainless steel non-return 
valves that function effectively in all arm positions. Operation of the vacuum breaker shall be 
from the triple swivel assembly.  


3.4.48 Liquefied gas loading arms shall be provided with an inert gas purge system, fitted with a 
valve at the inlet of the loading arm. 
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Table 1 Arm Design Details 


Arm Operation Berth 


No. 


Arm 


No. 


Arm 


Dia. 


(mm) 


Design 


Temperature


min/max Single Connection Combinations 


            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            







TECHNICAL SPECIFICATION Nº I-ET-FLO049-MEC-630-001 REV. 0 
UNIT: TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 


GLP EN MONTEVERDE 
SHEET:


16 de 17 


 


TITLE:    
LOADING ARMS 


 
 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 
 


 
Table 2 Specific Requirements 


Berth No. / Arm No.  
Operation Hydraulic 
Two speed manoeuvring Yes 
Emergency Release System (ERS) Yes 
Bore Full 
Mechanical Interlock No 
Hydraulic Interlock Yes 
Quick Connect/Disconnect Coupler QC/DC Yes 
QC/DC Operation Hydraulic 
Integrated vapour return, part of self-supporting 
construction  


Yes 


Piggy back vapour return No 
Flange rating/diameter (nominal bore) mm Class 150#   diam. 16’’ 
Drives  
• slewing Hydraulic 
• inboard arm  Hydraulic 
• outboard arm Hydraulic 
Control System, one per bank of arms  
central control console on jetty Yes 
central control console in safe area No 
Radio controlled pendant, one per bank of arms Yes 
Wired portable pendant, one per each arm at triple assy  Yes 
Vacuum breaker Yes 
Purging System on MLA  
• Riser Yes 
• Manifold End Yes 
Ladders and platforms Yes 
Foundation bolts Yes 
• Specified by vendor Yes 
• Supplied by vendor Yes 
Baseplate template supplied by vendor Yes 
Standby Electro-Hydraulic Pump Yes 
Manual Hydraulic Pump Yes 
Swivel Purging Yes 
Jack Yes 
Hazardous Area Classification Zone 2, Gropup IIA, Temp. Class T3 
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FIGURE 1           SHIP DETAILS 
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SERVICE:  TQ-03 A/B - Propane / Butane Pressurized Tanks  QUANTITY: 02 (TWO) 
 


ITEM 
 DESCRIPTION  


ITEM  DESCRIPTION (note 6) 


1  ROOF TYPE:    CONE    INTERNAL 42  ROOF TYPE  - 


2  OTHERS    OTHERS (cylindrical pressure 43  SEAL TYPE - 


3  NOMINAL 500 m3  bbl 44  ROOF TYPE - 


4  NOMINAL 3,8 m  ft 45   DIAMETER - 


5  NOMINAL LENGHT 50 m  ft 46   


6  CORRECTED  m3/m  bbl/ 47   


7  PRODUCT Butane/Propane,   (Note 3) 48  PLATES SHELL  


8  SPEC. GRAV. (Note 3) VISC.  cP 49   BOTTOM  


9  VAPOR PRESS AT STOR.  Bar 50   ROOF  


10  FLASH POINT  OC 51  FLANGE NOZZLES  


11  TEMPERATUREamb. PRESSUR 17,6 Bar_ g 52   MANHOLES  


12  DESIGN CODE ASME VIII DIV 1 LAST Edition 53  NOZZLE NECKS   


13  DESIGN TEMPERATURE   -48 OC 54  SLEEVES  


14  AMB. TEMPERATURE         10 / 40 OC 55  INTERNAL PIPES  


15  DES.PRES:17,6 Bar_g DESIGN Full vacuum 56  STRUCTURAL  


16  MAXIMUM FLOW:   INLET 2100  m3/h 57  COIL TUBES  


17     OUTLET 1400 m3/h 58  COIL ACCESSORIES  


18  VENT  17,6 Bar_g 59  BOLTS / NUTS  


19    VACUUM Full vacuum 60  GASKETS  


20  ROOF OVERLOAD  kgf/m2 61  FUNDATION TYPE  


21  SLOPE:    BOTTOM  ROOF   62  SETTLEMEN   TOTAL  


22  MAXIMUM RAINFALL - mm/year 63      


23  WIND VELOCITY  km/ 64  MATERIALS   AT MILL  


24  HEATING SYSTEM   NO  65     AT SHOP  


25  COIL  HEATERS  66     IN FIELD  


26  TUBES  FINNED TUBES  67   


27  DUTY  Kw 68  THERMAL    


28  HEATING TIME  h 69     


29  MASS HEAT OF  Kcal/Kg 70  PURPOS  


30  MASS HEAT CAPACITY   71  MATERI  


31  INLET/OUTLE TEMPERATURE  OC 72  PAINTIN    


32  COEFFICIENT OF FILM:     kcal/m2.OC 73     INSIDE  


33                                                kcal/m2.OC 74             STRUCTURE  


34  FOULING FACTOR  m2. OC / 75  CATHODIC PROT.    


35  STEAM PRESSURE   76    NO  


36  STEAM TEMPERATURE  OC 77  TANK  EMPTY   


37  HYDROSTATIC TEST PRESSURE     FULL OF WATER   


38   79    IN OPERATION   


39   80  TRANSPORTATIO    COMPLETE  


40   81      IN PIECES  


41   82   


PLATE DIMENSIONS  (note 6) 
 HEADS SHELL   


 Espherical 
t  


Cylindrical type 


NOMINAL THICKNESSES (mm)   


CORROSION ALLOWANCE (mm)   


WIDTH (mm)   


LENGTH (mm)   


NUMBER OF PLATES PER TANK   
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NOZZLES AND OTHER OPENINGS
ITEM  QUANT. NOMINAL 


DIAMETER RATING FACING DESCRIPTION ELEV. PROJ. REF. DRAWING REMARKS 


SHELL 


A 01 3” 300# RF PRODUCT INLET     


B 01 8” 300# RF PRODUCT INLET     


C 01 8” 300# RF VAPOUR OUTLET      


D 01 3” 300# RF VAPOUR OUTLET     


E 01 6” Hold 150# RF PRESSURE SAFETY VALVE    


F 01 18”  300# RF MANHOLE    


G 01 6” Hold 300# RF PRESSURE AND VACUUM VALVE    


H 01 2” 300# RF PRESSURE INSTRUMENT PT/PI/PSH/PSL    


I 01 2” 300# RF LEVEL TRANSMITTER     


J 01 2” 300# RF TEMPERATURE INSTRUMENT - TE    


K 01 2" 300# RF TRYCOCK    
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APPURTENANCES   By Manufacture 


ITEM QUANT. DIMENSION DESCRIPTION REF. DRAWING COMMENTS 


01   PRESSURE AND VACUUM VALVE   


02   PRESSURE RELIEF DEVICE (FIRE)   


03   MANHOLE (WITH DAVIT)   


04   STAIRS AND PLATFORMS    


05      


06      


07      


08      


09      


10      


11       


12      


13      


14      


15      


16      


17      


18      


19      


20     


21    


22    


23    


24    


25    


26    


27    


28      


29      


30      
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NOTES: 
 


1. The tank design shall fully comply with all the requirements and recomendations of ASME VIII 
DIV 1 Code last Edition. 


2. All dimensions in milimeters, unless otherwise indicated. 


3. Fluid Properties: 


Capacity:          500 TM 


 Fluid:      Butane/Propane  (30%,70%) 


 Temperature (ºC):                       ambient (10-40 C) 


 Density (kg/m³):     ~ 505 kg/m3 


 Maximum Operating Pressure:   17,6 bar_g 


4. The tank can be supplied and transport in one piece from the original port or can be finished at 
site. 


5. The tank design must consider Seismic conditions according Seismic Zone IV and Ecuador rules 


6. The be completed by supplier 


7. Material must be according all requirements of ASME VIII 


8. Weld Process and welding material must be according ASME IX 
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GENERAL DATA 
1 SERVICE: LPG STORAGE  QUANTITY: 3 (Three) 
2 COLUMN HEIGHT: (SEE NOTES 5 AND 19)  
3  


OPERATING DATA 
4 FLUID: Liquefied petroleum gas SPECIFIC GRAVITY:  508 ~ 584 @ 15.6 0C                          ( kg/m3) 


5 LIQUID STORAGE CAPACITY: 2,862 m3 (18,000 bbl) 
6 NOMINAL CAPACITY: 3,180 m3 (20,000 bbl) 
7 VISCOSITY(cP):   0,16   


8 VAPOR PRESSURE (bar abs.) :     3.7 bar (mín.), 9.8 (normal), 15.7 (máx.)   


OPERATING  CONDITIONS MINIMUM NORMAL MAXIMUM 


9 INTERNAL PRESSURE (Top)   (Bar  g) 2.7  8.8  14.7  
10 TEMPERATURE  oC 5 38 40 
11 MAXIMUM FLUID LEVEL 14,7 m  (Corresponding to 90% of the 


12 VACUUM (SEE NOTE 6)  (Bar) 


13 Max. fluid flow rate  INLET: 800  m3/h OUTLET: 600 m3/h 


14   


FATIGUE ANALYSIS DATA  
CONDITIONS MAXIMUM MINIMUM ANNUAL FREQUENCY 


15 PRESSURE  (Bar g)    


16 CICLE  1 (day x night)  15.7  8.8 HOLD 200 (SEE NOTE 7.1) 


17 CICLE  2 (day x night)  2.8  0.98 HOLD 165 (SEE NOTE 7.1) 


18 CICLE  3 (∆P operational)  7.8  2.9  HOLD 150 (SEE NOTE 7.2) 


19       


20       


21 TEMPERATURE  oC    


22 CICLE  1 (day x night) ∆T 50 38 HOLD 265 (SEE NOTE 7.3)  


23 CICLE  2 (day x night) ∆T 40 5 HOLD 100 (SEE NOTE 7.3) 


24 CICLE  3 -  - - - 


25       


26       


27 START UP / SHUT DOWN    1 


DESIGN  DATA 
28 CODE / EDITION / ADDENDA ASME - Section VIII, Div. 2  Edition 04  / Addenda 04 
29 DESIGN PRESSURE 17.26   (bar g.) 


30 DESIGN TIME LIFE 20 years 


31 MAXIMUM DESIGN TEMPERATURE 70  oC 


32 TOTAL VACUUM CHECK  YES (SEE NOTE 6)  NO  


33 SET PRESSURE PSV (FIRE EXPOSURE) 18.9 (max) bar  (g) 


34 SET PRESSURE PSV (THERMAL EXPANSION) 17,26 bar  (g) 


35 MINIMUM DESIGN TEMPERATURE - SHELL -18 oC 


36 MINIMUM DESIGN TEMPERATURE - NOZZLES -48 oC 


37 INTERNAL DIAMETER  18,250 mm 


38 RADIOGRAPHY TOTAL  


39 JOINT EFFICIENCY 1.0  


40 CORROSION ALLOWANCE 1.5 mm 


41    
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MATERIALS   (See Notes 3 and 4) 
43 SHELL SA-516  Gr. 70N  (See Note 2) 


44   NOZZLES: FLANGES SA-350  Gr. LF2 – CL1 
45  NECKS    (WITH INTEGRAL REINFORCEMENT) SA-350  Gr. LF2  - CL1 
46  COUPLINGS - 
47  REINFORCING - 
48 MANWAYS FLANGES SA-350  Gr. LF2 – CL1 
49 NECKS (WITH INTEGRAL SA-350  Gr. LF2 – CL1 
50 REINFORCING - 
51 COLUMNS REINFORCEMENT PAD SA-516  Gr. 70N  (See Note 2) 
52 NOT PRESSURIZED PIPING ASTM  A-106-Gr.B 
53 WELDED EXTERNALS SA-516  Gr. 70N  (See Note 2) 
54  INTERNALS SA-516  Gr. 70N (See Note 2) 
55 BOLTS / NUTS: EXTERNALS SA-320  Gr. L7  /  SA-194  Gr. 7 
56  INTERNALS SA-193 Gr. B7  /  SA-194 Gr. 2H 
57 GASKETS (according to ASME B16.20) SPIRAL WOUND , INOX 304 + GRAFITE 


58 SUPPORT COLLUMNS  SA-516  Gr. 70N  (See Note 2)  /  SA-36 
59 COLUMNS BEARING PLATE ASTM  A-36 
60 COLUMNS SLIDING  PLATE ASTM  A-36 
61 ANCHOR BOLTS / NUTS ASTM  A-307 Gr. B / A-563-Gr.B 
62 STIFFENING TIE RODS ASTM  A-36 
63 TIE ROD STRETCHERS ASTM A-36 
64 STAIR TREADS CHECKERED PLATE FIRED GALVANIZED CARBON STEEL 
65 PLATFORM GRATING PLATE FIRED GALVANIZED CARBON STEEL 
66 STRUCTURAL SHAPES ASTM  A-36 
67 STRUCTURAL BOLTS, NUTS AND WASHERS ASTM A-307 Gr.B / A-563 Gr.B / SAE-1020 
68 INTERNAL LADDER - 
69 THERMAL INSULATION - 
70   
71   


LOADS AT BASE   (BM)   (SEE NOTE 17) 


72 EMPTY WEIGHT BM t 


73 INTERNAL WEIGHT  da N (kgf) 


74 FIRE PROOFING WEIGHT  da N (kgf) 


75 TESTE WEIGHT BM t 


76 OPERATING WEIGHT BM t 


77 PLATFORMS AND STAIRWAYS WEIGHT  da N (kgf) 


78 MAXIMUM MOMENT  da N.m 


79 MAXIMUM SHEAR  da N (kgf) 


80    


81    


MAXIMUM ALLOWABLE WORKING AND TEST PRESSURE   (BM) 
82 MAXIMUM ALLOWABLE WORKING NEW  bar  (g) 


83  CORRODED 17,26 bar  (g) 


84 HYDROSTATIC TEST PRESSURE (TOP) 21.6  bar  (g) 


85    


86    


87    


BM - By Manufacturer 
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FABRICATION AND ERECTION 


88 POSTWELD HEAT TREATMENT (BY (See Note 4)  IN FIELD   AT SHOP  


89 POSTWELD HEAT TREAT PORTIONS  SPHERE AS A WHOLE  


90 IMPACT TESTING      SHELL  (BY CODE) J         -15 oC 


91 ITENS NOZZLES  (BY CODE) J         -45 oC 


92 CODE ASME   


93 ELECTRODES  Acc. AWS E-70XX  


94 THERMAL INSULATION  - m


95 PAINTING: EXTERNAL  YYES See Note 22  NO  


96  INTERNAL   YYES  NO  


97 SHIPMENT   COMPLET    DISMANTLED  


98    


99    


100    


INSTALATION DETAILS 


101 TEMPERATURE INDICATOR (TI)  Note 18 and 20 Fig. 2  


102 LEVEL TRANSMITTER (LT) INTERNAL PERFORATED PIPE  See Fig. 2 / Note 8 


103 PRESSURE INDICATOR (PI / PT) Note 14  


104 LEVEL SWITCH HIGH HIGH (LSHH) INTERNAL PERFORATED PIPE (NOTE 21 Fig. 3)  


105 PRESSURE DIFFERENTIAL   


106 PRESSURE ALARM   


107 PRESSURE SAFETY VALVE  Fig. 5  


108 SAMPLE NOZZLES  Fig. 4 / Notes 9, 12 and 20  


109 COLUMNS FIRE  Note 21  Fig. 6  


110 TEMPERATURE ELEMENT (TE) INTERNAL PIPE  Notes 8 and 16 / See Figure 2  


NOZZLES AND MANHOLES (SEE NOTES 8 TO 20) 
 POS. NOM. 


DIAM. 
QUANT. RATING FACING TYPE SERVICE NOTICE 


101 A 18” Hold 1 300# RF WN INLET WITH SPRINKLER SPHERE TOP (FIG. 1) 


102 A1 14” hold 1 300# RF WN OUTLET SPHERE BOTTOM 


103 B 20” 1 300# RF WN INFERIOR MANHOLE WITH BLIND FLANGE 


104 B1 24” 1 300# RF WN SUPERIOR MANHOLE WITH BLIND FLANGE 


105 C 4”Hold 1 300# RF WN SAFETY RELIEF VALVE NORMAL OPERATION RELIEF 


106 C1/2 6”Hold 2 300# RF WN SAFETY RELIEF VALVE FIRE  


107       


108 D 4” 1 300# RF WN VENT WITH BLIND FLANGE 


109 E1/3 1 ½” 3 300# RF WN TI (Temperature) BOTTOM, ½ AND ¾  


110 F 1 ½” 1 300# RF WN PT / PI (Pressure) SPHERE TOP 


111       


112 G 6” 1 300# RF WN LT (Level) LOCAL AND REMOTE INDICATION/ SEE 
FIG. 2/NOTE 8 


113       


114         


115         


116       


117 I 4” 1 300# RF WN LSHH (LAHH) FIG. 3 


118 J 8” 1 300# RF WN EQUALIZATION  


119 K1/4 3/4” 4 300# RF LWN SAMPLE NOZZLE BOTTOM, 1/4, 1/2 AND 3/4 







DATA SHEET Nº I-FD-FLO049-MEC-520-001 REV. 0 
JOB TERMINAL MARÍTIMO Y PLANTA DE ALMACENAMIENTO DE 


GLP EN MONTEVERDE 
SHEET::


5 de 13 


 


TITLE:   


LPG SPHERES     EF-01A/B/C 
 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 
 


120 L1/2 1 ½” 2 300# RF WN TE (Temperature) LOCAL AND REMOTE INDICATION/ SEE 
FIG. 2/ NOTE 8 


 NOTES: 
 


1. The spheres design shall strictly comply to all requirements and recommendations of ASME 
Standard Section VIII, Division 2. 


2. The maximum carbon content for SA 516 Gr. 60/70 material shall be of 0,26%. 


3. The plates for manufacturing the spheres shall be inspected at the mill with ultrasonic 
examination, in accordance with Standard ASTM A-435. 


4. If PWHT is required by Code, the following items shall be considered: 


4.1 The test specimens of the equipment materials shall comply with the tension test and impact test 
requirements (at minimum design temperature and according to ASTM A-20 or to the ASTM 
individual material Specification) after the execution of the heat treatment that simulates the 
postweld heat treatments required by ASTM Code, as well as one additional heat treatment 
required for maintenance purposes. This additional PWHT, to be performed by FLOPEC in future 
(if necessary) will have the same requirements (holding time, temperature, etc...) of PWHT 
executed during assembly. 


4.1.1 The material (plates, forging and welding consumables) shall be required and qualified for a 
PWHT time that contemplates the following items: 


• One “erection phase” thermal cycle, that due to the difficulty of achievement of the complete 
homogenization of the different sphere’s regions, during the PWHT, results in areas with 
temperatures above the normal holding temperature and with a time greater than the minimum 
holding time specified by the applicable table of the ASME Code (Table AF-402.1 - ASME 
Section VIII, Division 2 or Table UCS-56 - ASME Section VIII, Division 1). Conservatively this 
time shall not be less than 4 (four) hours. 


• One “operational phase” thermal cycle, in an eventuality of a repair during operation, with the 
same time of the PWHT for the “erection phase”. 


• One “fabrication phase” thermal cycle for the materials that will be submitted to a shop PWHT, 
with holding time exactly equal to that defined in the Table of the applicable ASME Code. 


• Concluding; regarding the Material Supply, the specification of the holding time for the non-
shop PWHT parts, shall be at least 8 (eight) hours. For the shop PWHT parts, to this time shall 
be added the minimum PWHT holding time defined in the applicable ASME Code. 


4.2 The welds of the auxiliary assembly devices and temporary welds shall be removed after 
performing their function and prior to the postweld heat treatment. After removal, the 
forementioned welded areas shall be examined by the magnetic particle method. 


4.3 The thermocouples and the thermal insulation attachment devices used in the postweld heat 
treatment shall not be welded to the spheres shell. 


5. Consider for proposal effect the sphere’s equator elevation with a minimum of 4.000 mm HOLD 
(base elev. 0.00). 


6. The manufacturer shall report the vacuum pressure withheld by sphere. 


7. Fatigue Analysis Notes 


7.1 Annual frequency caused by ambient temperature variations (TBC with  ESTUDIO DE LINEA DE 
BASE AMBIENTAL, REQUERIDO PARA LA CONSTRUCCION DE UN TERMINAL MARITIMO 
EN MONTEVERDE). 


7.2 The pressure variation (∆P operational) is supposed to happen due to the sphere operation 
movement (loading and unloading). 


7.3 Temperature variations along the sphere shell thickness (Maximum: external surface temperature; 
Minimum: internal surface temperature). 


8. The “G” (LT) and “L” (TE) nozzles shall be placed one beside the other. These nozzles shall have 
local and remote indication.  Instruments shall be similar to ENRAF  
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8.1 Nozzles for TE-04 and LT-04 shall be located side by side.  TE-05 is on LGP liquid phase and TE-
04 is on LGP gas phase. 


9. The sample nozzles (“K” nozzles) shall be accessible from the platform connected to 
the helicoidal stairways and placed in the bottom, at 1/4”, at 1/2” and at 3/4” from the 
sphere’s diameter. Nozzles shall be installed with double blocking 


10. The nozzles of the sphere’s upper part shall be leveled with the top platform. 


11. The nozzles of the sphere’s lower part shall be at the same level. 


12. “B”, “E” nozzles and a “K” nozzle (placed in the bottom) shall be accessible to platform. 


13. The stairs flights shall not be higher than 6 meters. 


14. “B1”, “C”, “C1”, “D”, “F”, “G”, “I” and “L” nozzles shall be accessible from the top platform. 


15. After the sphere’s bidding completion, the following information will be sent to the supplier: 


• nozzles location. 


• accessories (including the fixation lugs of piping supports) and other openings location 


• detail of fixation lugs of piping supports 


• confirmation of instrument nozzles diameter 
16. The nozzle diameter for the temperature metering instrument shall be confirmed, after the 


instrument furnishing definition, by the instrumentation team and will be sent to the supplier 
awarded on the sphere’s bidding. This nozzle will receive a temperature multipoint meter. 


17. For a basic wind speed (Vo) and Seismic Zone class see “Informe de Peligro Sísmico” and 
“Informe Final de Olas Monteverde”, information that must also be considered in order to perform 
the dynamic response analysis. 


18. The temperature indicators (“E” nozzles) shall be accessible to the platforms extended from the 
stairway and shall be placed 3 nozzles 1 1/2” R, located at the bottom, at 1/2 of the sphere 
diameter and at the top of the sphere - the first 2 near the sample nozzles; For remote indication: 
nozzle 2” FR, located in the top of the sphere, near the remote level indicator nozzle, with thermo 
well extending to near the bottom of the sphere (see FIGURE 2). 


19. The number of support columns shall be 10 (ten). 


20. The nozzles “E” & “K” localized along the stairway, shall be installed on site, after the stairway, 
platforms and walkway installation, in such a manner that an adequate access is guaranteed. 


21. The column fire-proof protection has to extend from the base, up to 200 mm below the weld of the 
column with the reinforcing shell plate (see Fig. 6) 


22. PAINTING 


22.1. Surface Treatment: 
Sandblasting Sa 2 1/2 


22.2. External Painting: 
Apply one coating of “Epoxi Paint - Zinc Phosphat of High Thickness”, by roller, brush or 
airless pistol. The minimum thickness of the dry film must be of 100 µm. The time for the 
application of finishing painting must be at least of 16 hours and at most of 48 hours. 


22.3. Finishing Painting: 
Apply two coatings of “Brilliant Sinthetic Enamel”, in white collor, by roller or spray pistol, 
with minimum thickness of 30 µm per coating. The time between coatings must be at least 
of 18 hours and at most of 72 hours. 
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FIGURE 1 
INLET PRODUCT NOZZLE WITH SPRINKLER 


 


ITEM: 
1 – XX HOLES OF Ø XX mm (2 LINES OF XX 
HOLES) 
2 – XX mm 
3 – X HOLES OF ØXX mm 
4 – RADIUS = XXX mm 
5 – X,000 mm 
6 – ONE HOLE OF ØXX mm 
7 – 4 TUBES OF ØX” (XX” CROSSED)


8 – XX mm 
9 – X,000 mm 
10 – ØX” 
11 – ANGLE: XXº 
12 – (Not applicable) 
13 – (Not applicable) 
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FIGURE 2 
LEVEL TRANSMITTER NOZZLE WITH PERFORATED PIPE & TEMPERATURE 


TRANSMITTER NOZZLE WITH THERMOWELL 
 


Note: This figure is a suggested sketch, the internal parts design shall be confirmed 
by the instruments manufacturer. 
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FIGURE 3 
LEVEL ALARM SWITCH NOZZLE 
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FIGURE 4 
SAMPLE POINT 


SMALLER AS POSSIBLE 


VESSEL WALL


ALTERNATIVE POSITION


1- NIPPLE Ø 3/4” – END PLAN 
2- BALL VALVE, FIRE PROOFING-SW- Ø3/4” 
3- NIPPLE, Ø 3/4" , END PLAN 
4- REDUCTION Ø 3/4" x 1/4" 
5- BALL OR NEEDLE VALVE, FIRE PROOFING – SE Ø 1/4" 
6- NIPPLE Ø 1/4” SCREWED END 
7- ELBON Ø 1/4” SCREWED END 
 
ITENS 1 E 2 SHALL BE OF ADEQUATE MATERIAL FOR LOW TEMPERATURE (-48º C) 
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FIGURE 5 
INTERLOCKING DEVICE OF FIRING SAFETY VALVE 


SAFETY VALVE 


SAFETY VALVE 


SMALLER  


AS POSSIBLE  


(MIN) 


  (MIN) 


CLOSE 


BLOCK 
VALVES 


CLOSE 


INTERLOCKING 
DEVICE 


DIMENSIONS A AND B DEPEND OF INTERLOCKING AND MUST BE INDICATED 
BY VALVES SUPPLYER.
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FIGURE 6 
FIRE PROOFING FOR COLUMNS 


COLUMN 


SHELL OF SPHERE 


REINFORCING PLATE 


SELANT OR 


PROTECTION PLATE 


PROTECTION PLATE 


SELANT OR 


DIMENSIONS EM MILIMETERS, EXCEPT WHERE INDICATED 


ANCHOR WIRE MESH 
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TITLE:   TQ-01A/B – PROPANE / BUTANE REFRIGERATED TANK - 18,700TM      
(32,700 m³) 


 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


SERVICE:  TQ-01 A/B - Propane / Butane Refrigerated Tank
 
 QUANTITY: 02 (TWO) 


 


ITEM 
 DESCRIPTION  


ITEM  DESCRIPTION 


1  ROOF TYPE:    CONE    INTERNAL FLOATING 42  ROOF TYPE  - 


2  OTHERS    OTHERS  43  SEAL TYPE - 


3  NOMINAL CAPACITY 32,700 m3  bbl 44  ROOF DRAIN: TYPE - 


4  NOMINAL DIAMETER 35 m  ft 45   DIAMETER - 


5  NOMINAL HEIGHT     34   NOTE 9   m  ft 46   


6  CORRECTED FACTOR  m3/mm  bbl/ft 47   


7  PRODUCT Propane,   NOTE6 48  PLATES: SHELL  


8  SPEC. GRAV. (Note 3) VISC. (Note 3) cP 49   BOTTOM  


9  VAPOR PRESS AT STOR. TEMP. (Note 3) Bar 50   ROOF  


10  FLASH POINT (Note 3) OC 51  FLANGE
S: 


NOZZLES  


11  TEMPERATURE  -43 °C PRESSURE 0,118 Bar_ g; 1200mmH2O 52   MANHOLES  


12  DESIGN CODE API-620 10
th
 Edition Appendix R/Q 53  NOZZLE NECKS      


13  DESIGN TEMPERATURE   -50 OC 54  SLEEVES  


14  AMB. TEMPERATURE         10 / 40 OC 55  INTERNAL PIPES     


15  DES.PRES:0,147Bar_g;1500mmH20 DESIGN VACUUM -44mm H2O 56  STRUCTURAL SHAPES  


16  MAXIMUM FLOW:   INLET 2100 (@ -44ºC) m3/h 57  COIL TUBES  


17     OUTLET 1400(@ -44ºC) m3/h 58  COIL ACCESSORIES  


18  VENT CALIBRATION:  PRESSURE 0,147Bar_g;1500mmH20 59  BOLTS / NUTS  


19    VACUUM -44 mm H2O 60  GASKETS  


20  ROOF OVERLOAD  kgf/m2 61  FUNDATION TYPE  


21  SLOPE:    BOTTOM 1:120(Note 4) ROOF   62  SETTLEMENT:   TOTAL  


22  MAXIMUM RAINFALL - mm/year 63     DIFFERENTIAL  


23  WIND VELOCITY  km/h 64  MATERIALS INSPECTION:   AT MILL  


24  HEATING SYSTEM  YES (Note 11) NO  65     AT SHOP  


25  COIL  HEATERS  66     IN FIELD  


26  TUBES  FINNED TUBES  67   


27  DUTY  kW 68  THERMAL INSULATION:   YES  


28  HEATING TIME  h 69     NO  


29  MASS HEAT OF VAPORIZATION 101 Kcal/Kg 70  PURPOSE HEAT CONSERVATION     ( NOTE 7) 


30  MASS HEAT CAPACITY 0,52  Kcal/Kg°C  71  MATERIAL  


31  INLET/OUTLE TEMPERATURE  OC 72  PAINTING
: 


   OUTSIDE  


32  COEFFICIENT OF FILM:    EXTERNAL  kcal/m2.OC 73     INSIDE  


33                                                  
INTERNAL 


 kcal/m2.OC 74                 STRUCTURE STEEL  


34  FOULING FACTOR  m2. OC / kcal 75  CATHODIC PROT. PROVISION:   YES   


35  STEAM PRESSURE   
(


76    NO  


36  STEAM TEMPERATURE  OC 77  TANK WEIGHT:  EMPTY   


37  HYDROSTATIC TEST PRESSURE     FULL OF WATER   


38   79    IN OPERATION   


39   80  TRANSPORTATION:    COMPLETE  


40   81      IN PIECES  


41   82   


PLATE DIMENSIONS  (NOTE10) 


 BOTTOMBOTTOMBOTTOMBOTTOM SHELL COURSES  ( * )SHELL COURSES  ( * )SHELL COURSES  ( * )SHELL COURSES  ( * )  


 ANNULAR  PLATESANNULAR  PLATESANNULAR  PLATESANNULAR  PLATES CENTERCENTERCENTERCENTER 1° 2° 3° 4° 5° 6° 13° 14 °  


NOMINAL THICKNESSES (mm)            


CORROSION ALLOWANCE (mm)            


WIDTH (mm)            


LENGTH (mm)            


NUMBER OF PLATES PER TANK            


  


 


 


 


  
ROOF 
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TITLE:   TQ-01A/B – PROPANE / BUTANE REFRIGERATED TANK - 18,700TM      
(32,700 m³) 


 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


NOZZLES AND OTHER OPENINGS 
ITEM  QUANT. QUANT. QUANT. QUANT.    NOMINAL NOMINAL NOMINAL NOMINAL 


DIAMETERDIAMETERDIAMETERDIAMETER    
RATINGRATINGRATINGRATING    FACINGFACINGFACINGFACING    DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION    ELEV.ELEV.ELEV.ELEV.      PROJ.  PROJ.  PROJ.  PROJ.    REF. DRAWINGREF. DRAWINGREF. DRAWINGREF. DRAWING    REMARKSREMARKSREMARKSREMARKS    


SHELL 


P2 01 1 1/2"  ” 150# RF LIT STAND PIPE    By Manufacture 


R 01 24” Hold 150# RF MANHOLE    By Manufacture 


S 01 18” 150# RF PRODUCT OUTLET (salida p/ las bombas)     


          


          


          


          


          


          


          


          


          


          


          


ROOF 


A 01 18” 150# RF 
PRODUCT INLET (llenado de liq. por 
barco / retorno del grupo frigorífico) 


    


B 01 3” 150# RF PRODUCT INLET (enfriamiento p/ puesta 
en marcha / retorno del grupo frigorífico) 


    


C 01 18” 150# RF PRODUCT INLET (llenado de liquido por 
barco / retorno del bombas) 


  
  


D 01 18” Hold 150# RF VAPOUR OUTLET (aspiración del grupo 
de frío / sopladores / antorcha) 


    


E 01 3” - - Hold(venteo de bombas/descarga  PSV)    Hold 


F 01 16” Hold 150# RF PRESSURE SAFETY VALVE    By Manufacture 


G 01 32” Hold 150# RF MANHOLE    By Manufacture 


H 01 10” Hold 150# RF PRESSURE AND VACUUM VALVE    By Manufacture 


I 01 2” 150# RF PRESSURE INSTRUMENT PT/PI/PSH/PSL    By Manufacture 


J 01 2” 150# RF LEVEL SWITCH HIGH HIGH - LSHH    By Manufacture 


L 01 8” 150# RF LEVEL TRANSMITTER     By Manufacture 


M 01 2” 150# RF TEMPERATURE INSTRUMENT - TE    By Manufacture 


N 01 1 1/2"  150# RF TEMPERATURE INSTRUMENT - TE    By Manufacture 


O 01 6” Hold #150 RF VALVE CONTROLER (OVER FLOW RATE)    By Manufacture 


P1 01 2" #150 RF LIT STAND PIPE    By Manufacture 


Q 01 32” Hold 150# RF MANHOLE    By Manufacture 


          


          


          


          


          


          


          


          


          


 


 


 ( * )  - Shell courses are numbered from the bottom upwards. 


( ** )  - Connected to inlet/outlet nozzle 
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APPURTENANCES   APPURTENANCES   APPURTENANCES   APPURTENANCES   By Manufacture 


ITEM QUANT.QUANT.QUANT.QUANT.    DIMENSIONDIMENSIONDIMENSIONDIMENSION    DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION    REF. DRAWINGREF. DRAWINGREF. DRAWINGREF. DRAWING    COMMENTSCOMMENTSCOMMENTSCOMMENTS    


39   PRESSURE AND VACUUM VALVE   


40   PRESSURE RELIEF DEVICE (FIRE)   


41   FOAM CHAMBER   


42   ACCESS PLATFORM TO FOAM CHAMBER   


43   CLEAN OUT DAVIT   


44   ARTICULATED PIPES   


45   MANWAY DAVIT   


46   SPIRAL STAIRWAY AND PLATFORM   


47   ARTICULATED STAIRWAY   


48   WALKWAY / STIFFENING RING   


49   ROOF HANDRAIL (ALL AROUND)     


50   ANTIROTATION DEVICE   


51   FLOATING SUCTION   


52   THERMOMETER   


53   LEVEL GAUGE (LOCAL)   


54   GROUNDING LUG   


55   POTENTIAL EQUAL.  (INT. FLOATING ROOF/FIXED ROOF)   


56   MIXER   


57   BOTTOM DRAWOFF SUMP   


58   BOTTOM PLATE FOR THE GAUGE HATCH   


59   RAINFALL BOTTOM PROTECTION   


60   INSTRUMENT COVER   


61   IDENTIFICATION PLATE   


62   LEVEL TRANSMITTER   


63   TEMPERATURE TRANSMITTER   


64   HIGH LEVEL ALARM   


65   PRESSURE TRANSMITTER   


66   THERMOMETER WELL   


67   SAMPLE DEVICE   


68      
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TITLE:   TQ-01A/B – PROPANE / BUTANE REFRIGERATED TANK - 18,700TM      
(32,700 m³) 


 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


NOTES:NOTES:NOTES:NOTES:    
    


1. The tank design shall fully comply with all the requirements and recommendations of 
Standard API-620 10th Edition. 


 


2. All dimensions in millimeters, unless otherwise indicated. 


 


3. Fluid Properties: 


Capacity:          ≈    19,200 TM 


� Fluid:      Propane  (100%) 


� Temperature (ºC):                       - 43 


� Density (kg/m³):     588.1  


� Viscosity (cP):     0.21 


� Mass Heat capacity (kcal/Kg °C):   0,52 


� Mass Heat of vaporization (kcal/Kg)  101 


� Vapor pressure (Bar_a):                        1,25   @ - 43°C 


� Flash point (ºC):     -104,4°C 


 


4. The tank bottom shall have a slope of 1:120 from the center to the periphery. 


 


5. To be confirmed by Basic Design. 


 


6. Alternative Storage Case, Fluid Properties: 


Capacity:         ≈    19,500 TM 


� Fluid:     Butane (45% i-Butane / 47% n-Butane ) 


� Temperature (ºC):                   -9,0  


� Density (kg/m³):    598.6  


� Viscosity (cP):    0.224 


� Mass Heat capacity (kcal/Kg °C):  0,51 


� Mass Heat of vaporization (kcal/Kg) 86,5 


� Vapor pressure (Bar_a):                      1,1 @ -9°C 


� Flash point (ºC):    -60 


 


7. Thermal insulation for heat conservation shall guarantee maximum NER (Net Evaporation 
Rate) of 0,05% (mass/mass) in 24 Hours period (at maximum ambient temperature), 
without liquid transfer/movement in the tanks. 


 


8. Document reference, P&ID’s: 


- E-DE-FLO049-PRO-944-004      - TQ-01A 


-     E-DE-FLO049-PRO-944-005       - TQ-01B 
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TITLE:   TQ-01A/B – PROPANE / BUTANE REFRIGERATED TANK - 18,700TM      
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THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


9. Maximum Height of Liquid, 34m. 


 


10. Vendor shall fill in all the blank spaces on this data sheet. 


 


11. The base/foundation of each each tanks must have an explosion proof automatic   electric 
heating system compatible with the classification of the area, consisting of independent 
groups of electrical resistance with its respective electrodes to offer mechanical 
protection, a minimum temperature ad cable control carried out by probes located 
through the foundation to keep the minimum temperature on the bottom of the tank at 
approximately. 15ºC.   
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TITLE:    
TQ-02A/B – BUTANE / PROPANE REFRIGERATED TANK - 8,800TM (14,800m³) 


 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


SERVICE:  TQ-02 A/B - Butane / Propane Refrigerated Tank
 
 QUANTITY: 02 (TWO) 


 
ITEM 


 DESCRIPTION  
ITEM  DESCRIPTION 


1  ROOF TYPE:    CONE    INTERNAL FLOATING 42  ROOF TYPE  - 


2  OTHERS    OTHERS  43  SEAL TYPE - 


3  NOMINAL CAPACITY 14,800 m3  bbl 44  ROOF DRAIN: TYPE - 


4  NOMINAL DIAMETER 27 m  ft 45   DIAMETER - 


5  NOMINAL HEIGHT      26  NOTE 9   m  ft 46   


6  CORRECTED FACTOR  m3/mm  bbl/ft 47   


7  PRODUCT Butane,   NOTE6 48  PLATES: SHELL  


8  SPEC. GRAV. (Note 3) VISC. (Note 3) cP 49   BOTTOM  


9  VAPOR PRESS AT STOR. TEMP. (Note 3) Bar 50   ROOF  


10  FLASH POINT (Note 3) OC 51  FLANGE
S: 


NOZZLES  


11  TEMPERATURE  -11 °C PRESSURE 0,118 Bar_ g; 1200mmH2O 52   MANHOLES  


12  DESIGN CODE API-620 10
th
 Edition Appendix R/Q 53  NOZZLE NECKS      


13  DESIGN TEMPERATURE   -50 OC 54  SLEEVES  


14  AMB. TEMPERATURE         10 / 40 OC 55  INTERNAL PIPES     


15  DES.PRES:0,147Bar_g;1500mmH20 DESIGN VACUUM -44mm H2O 56  STRUCTURAL SHAPES  


16  MAXIMUM FLOW:   INLET 2100 (@ -11ºC) m3/h 57  COIL TUBES  


17     OUTLET 1400(@ -11ºC) m3/h 58  COIL ACCESSORIES  


18  VENT CALIBRATION:  PRESSURE 0,147Bar_g;1500mmH20 59  BOLTS / NUTS  


19    VACUUM -44 mm H2O 60  GASKETS  


20  ROOF OVERLOAD  kgf/m2 61  FUNDATION TYPE  


21  SLOPE:    BOTTOM 1:120(Note 4) ROOF   62  SETTLEMENT:   TOTAL  


22  MAXIMUM RAINFALL - mm/year 63     DIFFERENTIAL  


23  WIND VELOCITY  km/h 64  MATERIALS INSPECTION:   AT MILL  


24  HEATING SYSTEM  YES (Note 11) NO  65     AT SHOP  


25  COIL  HEATERS  66     IN FIELD  


26  TUBES  FINNED TUBES  67   


27  DUTY  kW 68  THERMAL INSULATION:   YES  


28  HEATING TIME  h 69     NO  


29  MASS HEAT OF VAPORIZATION 86,5 Kcal/Kg 70  PURPOSE HEAT CONSERVATION     ( NOTE 7) 


30  MASS HEAT CAPACITY 0,51 Kcal/Kg°C  71  MATERIAL  


31  INLET/OUTLE TEMPERATURE  OC 72  PAINTING
: 


   OUTSIDE  


32  COEFFICIENT OF FILM:    EXTERNAL  kcal/m2.OC 73     INSIDE  


33                                                  
INTERNAL 


 kcal/m2.OC 74                 STRUCTURE STEEL  


34  FOULING FACTOR  m2. OC / kcal 75  CATHODIC PROT. PROVISION:   YES   


35  STEAM PRESSURE   
(


76    NO  


36  STEAM TEMPERATURE  OC 77  TANK WEIGHT:  EMPTY   


37  HYDROSTATIC TEST PRESSURE     FULL OF WATER   


38   79    IN OPERATION   


39   80  TRANSPORTATION:    COMPLETE  


40   81      IN PIECES  


41   82   


PLATE DIMENSIONS   (NOTE 10) 


 BOTTOMBOTTOMBOTTOMBOTTOM SHELL COURSES  ( * )SHELL COURSES  ( * )SHELL COURSES  ( * )SHELL COURSES  ( * )  


 ANNULAR  PLATESANNULAR  PLATESANNULAR  PLATESANNULAR  PLATES CENTERCENTERCENTERCENTER 1° 2° 3° 4° 5° 6° 13° 14 °  


NOMINAL THICKNESSES (mm)            


CORROSION ALLOWANCE (mm)            


WIDTH (mm)            


LENGTH (mm)            


NUMBER OF PLATES PER TANK            


  


 


 


 


  
ROOF 
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NOZZLES AND OTHER OPENINGS 
ITEM  QUANT. QUANT. QUANT. QUANT.    NOMINAL NOMINAL NOMINAL NOMINAL 


DIAMETERDIAMETERDIAMETERDIAMETER    
RATINGRATINGRATINGRATING    FAFAFAFACINGCINGCINGCING    DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION    ELEV.ELEV.ELEV.ELEV.      PROJ.  PROJ.  PROJ.  PROJ.    REF. DRAWINGREF. DRAWINGREF. DRAWINGREF. DRAWING    REMARKSREMARKSREMARKSREMARKS    


SHELL 


P2 01 1 1/2"  ” 150# RF LIT STAND PIPE    By Manufacture 


R 01 24” Hold 150# RF MANHOLE    By Manufacture 


S 01 18” 150# RF PRODUCT OUTLET (salida p/ las bombas)     


          


          


          


          


          


          


          


          


          


          


          


ROOF 


A 01 18” 150# RF 
PRODUCT INLET (llenado de liq. por 
barco / retorno del grupo frigorífico) 


    


B 01 3” 150# RF PRODUCT INLET (enfriamiento p/ puesta 
en marcha / retorno del grupo frigorífico) 


    


C 01 18” 150# RF PRODUCT INLET (llenado de liquido por 
barco / retorno del bombas) 


  
  


D 01 18” Hold 150# RF VAPOUR OUTLET (aspiración del grupo 
de frío / sopladores / antorcha) 


    


E 01 3” - - Hold(venteo de bombas/descarga  PSV)    Hold 


F 01 16” Hold 150# RF PRESSURE SAFETY VALVE    By Manufacture 


G 01 32” Hold 150# RF MANHOLE    By Manufacture 


H 01 10” Hold 150# RF PRESSURE AND VACUUM VALVE    By Manufacture 


I 01 2” 150# RF PRESSURE INSTRUMENT PT/PI/PSH/PSL    By Manufacture 


J 01 2” 150# RF LEVEL SWITCH HIGH HIGH - LSHH    By Manufacture 


L 01 8” 150# RF LEVEL TRANSMITTER     By Manufacture 


M 01 2” 150# RF TEMPERATURE INSTRUMENT - TE    By Manufacture 


N 01 1 1/2"  150# RF TEMPERATURE INSTRUMENT - TE    By Manufacture 


O 01 6” Hold #150 RF VALVE CONTROLER (OVER FLOW RATE)    By Manufacture 


P1 01 2" #150 RF LIT STAND PIPE    By Manufacture 


Q 01 32” Hold 150# RF MANHOLE    By Manufacture 


          


          


          


          


          


          


          


          


          


 


 


 ( * )  - Shell courses are numbered from the bottom upwards. 


( ** )  - Connected to inlet/outlet nozzle 
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APPURTENANCES   APPURTENANCES   APPURTENANCES   APPURTENANCES   By Manufacture 


ITEM QUANT.QUANT.QUANT.QUANT.    DIMENSIONDIMENSIONDIMENSIONDIMENSION    DESCRIPTIONDESCRIPTIONDESCRIPTIONDESCRIPTION    REF. DRAWINGREF. DRAWINGREF. DRAWINGREF. DRAWING    COMMENTSCOMMENTSCOMMENTSCOMMENTS    


39   PRESSURE AND VACUUM VALVE   


40   PRESSURE RELIEF DEVICE (FIRE)   


41   FOAM CHAMBER   


42   ACCESS PLATFORM TO FOAM CHAMBER   


43   CLEAN OUT DAVIT   


44   ARTICULATED PIPES   


45   MANWAY DAVIT   


46   SPIRAL STAIRWAY AND PLATFORM   


47   ARTICULATED STAIRWAY   


48   WALKWAY / STIFFENING RING   


49   ROOF HANDRAIL (ALL AROUND)     


50   ANTIROTATION DEVICE   


51   FLOATING SUCTION   


52   THERMOMETER   


53   LEVEL GAUGE (LOCAL)   


54   GROUNDING LUG   


55   POTENTIAL EQUAL.  (INT. FLOATING ROOF/FIXED ROOF)   


56   MIXER   


57   BOTTOM DRAWOFF SUMP   


58   BOTTOM PLATE FOR THE GAUGE HATCH   


59   RAINFALL BOTTOM PROTECTION   


60   INSTRUMENT COVER   


61   IDENTIFICATION PLATE   


62   LEVEL TRANSMITTER   


63   TEMPERATURE TRANSMITTER   


64   HIGH LEVEL ALARM   


65   PRESSURE TRANSMITTER   


66   THERMOMETER WELL   


67   SAMPLE DEVICE   


68      
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TITLE:    
TQ-02A/B – BUTANE / PROPANE REFRIGERATED TANK - 8,800TM (14,800m³) 


 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 


 


NOTES: 


 


1. The tank design shall fully comply with all the requirements and recomendations of Standard API-
620 10


th
 Edition. 


2.        All dimensions in milimeters, unless otherwise indicated. 


3. Fluid Properties: 


Capacity:         ≈
    


8,800 TM 


� Fluid:     Butane (45% i-Butane / 47% n-Butane ) 


� Temperature (ºC):                   -9,0  


� Density (kg/m³):    598.6  


� Viscosity (cP):    0.224 


� Mass Heat capacity (kcal/Kg °C):  0,51 


� Mass Heat of vaporization (kcal/Kg) 86,5 


� Vapor pressure (Bar_a):                      1,1 @ -9°C 


� Flash point (ºC):    -60 


 


4. The tank bottom shall have a slope of 1:120 from the center to the periphery. 


 


5. To be confirmed by Basic Design. 


 


6. Alternative Storage Case, Fluid Properties: 


Capacity:         ≈
    


8,700 TM 


� Fluid:     Propane  (100%) 


� Temperature (ºC):         - 43 


� Density (kg/m³):    588.1  


� Viscosity (cP):    0.21 


� Mass Heat capacity (kcal/Kg °C):  0,52 


� Mass Heat of vaporization (kcal/Kg) 101 


� Vapor pressure (Bar_a):                       1,25   @ - 43°C 


� Flash point (ºC):    -104,4°C 


 


7. Thermal insulation for heat conservation shall guarantee maximum NER (Net Evaporation Rate) 
of 0,05% (mass/mass) in 24 Hours period (at maximum ambient temperature), without liquid 
transfer/movement in the tanks. 


 


8. Document reference, P&ID’s: 


- E-DE-FLO049-PRO-944-006      - TQ-02A 


-     E-DE-FLO049-PRO-944-007       - TQ-02B 


 


9. Maximum Height of Liquid, 26m. 
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10. Vendor shall fill in all the blank spaces on this data sheet. 


 


 


11. The base/foundation of each each tanks must have an explosion proof automatic   electric 
heating system compatible with the classification of the area, consisting of independent groups of 
electrical resistance with its respective electrodes to offer mechanical protection, a minimum 
temperature ad cable control carried out by probes located through the foundation to keep the 
minimum temperature on the bottom of the tank at approximately. 15ºC.   
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GENERAL DATAGENERAL DATAGENERAL DATAGENERAL DATA    


1 SERVICE: LPG STORAGE  QUANTITY: 3 (Thre) 


2 COLUMN HEIGHT: (SEE NOTES 2 AND 14)  


3  


OPERATING DATAOPERATING DATAOPERATING DATAOPERATING DATA    


4 FLUID: Liquefied petroleum gas SPECIFIC GRAVITY:SPECIFIC GRAVITY:SPECIFIC GRAVITY:SPECIFIC GRAVITY:     522 ~ 584 @ 15.6 
0
C                          ( kg/m3) 


5 LIQUID STORAGE CAPACITY: 2,862 mmmm3333    (18,000 bbl) 


6 NOMINAL CAPACITY: 3,180 mmmm3333    (20,000 bbl) 


7 VISCOSITY(cP):   0,16      


8 VAPOR PRESSURE (bar abs.) :     3.7 bar (mín.), 9.8 (normal), 15.7 (máx.)      


OPERATING  CONDITIONS MINIMUM NORMAL MAXIMUM 


9 INTERNAL PRESSURE (Top)   (Bar  g) 2.7  8.8  14.7  


10 TEMPERATURE  oC 5 38 40 


11 MAXIMUM FLUID LEVEL 14,7 m  (Corresponding to 90% of the Sphere’s Volume) 


12 VACUUM (SEE NOTE 3)  (Bar) 


13 Max. fluid flow rate  INLET: 800  m3/h OUTLET: 600 m3/h 


14   


FATIGUE ANALYSIS DATA FATIGUE ANALYSIS DATA FATIGUE ANALYSIS DATA FATIGUE ANALYSIS DATA     


CONDITIONS MAXIMUM MINIMUM ANNUAL FREQUENCY 


15 PRESSURE  (Bar g)    


16 CICLE  1    (day x night)  15.7  8.8 HOLD 200 (SEE NOTE 4.a) 


17 CICLE  2    (day x night)  2.8  0.98 HOLD 165 (SEE NOTE 4.a) 


18 CICLE  3 (∆P operacional)  7.8  2.9  HOLD 150 (SEE NOTE 4.b) 


19       


20       


21 TEMPERATURE  oC    


22 CICLE  1 (day x night) ∆T 50 38 HOLD 265 (SEE NOTE 4.c)  


23 CICLE  2 (day x night) ∆T 40 5 HOLD 100 (SEE NOTE 4.c) 


24 CICLE  3 -  - - - 


25       


26       


27 START UP / SHUT DOWN    1 


DESIGN  DATADESIGN  DATADESIGN  DATADESIGN  DATA    


28 CODE / EDITION / ADDENDA ASME - Section VIII, Div. 2  Edition 04  / Addenda 04 


29 DESIGN PRESSURE 17.26   (bar g.) 


30 DESIGN TIME LIFE 20 years 


31 MAXIMUM DESIGN TEMPERATURE 70  oC 


32 TOTAL VACUUM CHECK  YES (SEE NOTE 3)  NO  


33 SET PRESSURE PSV (FIRE EXPOSURE) 18.9 (max) bar  (g)  


34 SET PRESSURE PSV (THERMAL EXPANSION) 17,26 bar  (g) 


35 MINIMUM DESIGN TEMPERATURE - SHELL -18 oC 


36 MINIMUM DESIGN TEMPERATURE - NOZZLES -48 oC 


37 INTERNAL DIAMETER  18,250 mm 


38    


39    


40    


41    


42    
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INSTALATION DETAILSINSTALATION DETAILSINSTALATION DETAILSINSTALATION DETAILS    


101 TEMPERATURE INDICATOR (TI) Note 16  


102 LEVEL TRANSMITTER (LT)                                         Note 16 


103 PRESSURE INDICATOR (PI / PT) Note 16  


104 LEVEL SWITCH HIGH HIGH (LSHH) Note 16  


105 PRESSURE DIFFERENTIAL INDICATOR  Note 16  


106 PRESSURE ALARM HIGH  Note 16  


107 PRESSURE SAFETY VALVE (FIRE) 


EXPOSURE) 


 Note 16  


108 SAMPLE NOZZLES  Note 16  


109 COLUMNS FIRE PROOFING  Note 16  


110 TEMPERATURE ELEMENT (TE) Note 16  


NOZZLES AND MANHOLES (NOZZLES AND MANHOLES (NOZZLES AND MANHOLES (NOZZLES AND MANHOLES (Note 16) 


    POS.POS.POS.POS.    NOM. DIAM.NOM. DIAM.NOM. DIAM.NOM. DIAM.    


    


QUANT.QUANT.QUANT.QUANT.    RATINGRATINGRATINGRATING    FACINGFACINGFACINGFACING    TYPETYPETYPETYPE    SERVICESERVICESERVICESERVICE    NOTICENOTICENOTICENOTICE    


101 A 18” Hold 1 300# - - INLET WITH SPRINKLER SPHERE TOP  


102 A1 14” hold 1 300# - - OUTLET SPHERE BOTTOM 


103 B 20” 1 300# - - INFERIOR MANHOLE WITH BLIND FLANGE 


104 B1 24” 1 300# - - SUPERIOR MANHOLE WITH BLIND FLANGE 


105 C 4”Hold 1 300# - - SAFETY RELIEF VALVE NORMAL OPERATION RELIEF 


106 C1/2 6”Hold 2 300# - - SAFETY RELIEF VALVE FIRE  


107         


108 D 4” 1 300# - - VENT WITH BLIND FLANGE 


109 E1/3 1 ½” 3 300# - - TI (Temperature) BOTTOM, ½ AND ¾  


110 F 1 ½” 1 300# - - PT / PI (Pressure) SPHERE TOP 


111         


112 G 6” 1 300# - - LT (Level)  LOCAL AND REMOTE INDICATION 


113         


114         


115         


116         


117 I 4” 1 300# - - LSHH (LAHH)  


118 J 8” 1 300# - - EQUALIZATION  


119 K1/4 3/4” 4 300# - - SAMPLE NOZZLE BOTTOM, 1/4, 1/2 AND 3/4 


120 L1/2 1 ½” 2 300# - - TE (Temperature)   LOCAL AND REMOTE INDICATION 


121         


 
  NOTES: 
 


1. The spheres design shall strictly comply to all requirements and recommendations 
of ASME Standard Section VIII, Division 2. 


2. Consider for proposal effect the sphere’s equator elevation with a minimum of 
4.000 mm hold (base elev. 0.00). 


3. The manufacturer shall report the vacuum pressure withheld by sphere. 


4. Fatigue Analysis Notes 


a. Annual frequency caused by ambient temperature variations (TBC with  
ESTUDIO DE LINEA DE BASE AMBIENTAL, REQUERIDO PARA LA 
CONSTRUCCION DE UN TERMINAL MARITIMO EN MONTEVERDE). 
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b. The pressure variation (∆P operacional) is supposed to happen due to the 
sphere operation movement (loading and unloading). 


c. Temperature variations along the sphere shell thickness (Maximum: external 
surface temperature; Minimum: internal surface temperature). 


5. The “G”(LT) and “L” (TE) nozzles shall be placed one beside the other. These 
nozzles shall have local and remote indication.  Instruments shall be similar to 
ENRAF  


a. Nozzles for TE-04 and LT-04 shall be located side by side.  TE-05 is on LGP 
liquid phase and TE-04 is on LGP gas phase. 


b. The sample nozzles (“K” nozzles) shall be accessible from the platform 
connected to the helicoidal stairways and placed in the bottom, at 1/4”, at 1/2” 
and at 3/4” from the sphere’s diameter. Nozzles shall be installed with double 
blocking 


 6. The nozzles of the sphere’s upper part shall be leveled with the top platform. 


 7. The nozzles of the sphere’s lower part shall be at the same level. 


 8. “B”, “E” nozzles and a “K” nozzle (placed in the bottom) shall be accessible to 
platform. 


 9. The stairs flights shall not be higher than 6 meters. 


10. “B1”, “C”, “C1”, “D”, “F”, “G”, “I” and “L” nozzles shall be accessible from the top 
platform. 


11. The nozzle diameter for the temperature metering instrument shall be confirmed, 
after the instrument furnishing definition, by the instrumentation team and will be 
sent to the supplier awarded on the sphere’s bidding. This nozzle will receive a 
temperature multipoint meter. 


12. For a basic wind speed (Vo) and Seismic Zone class see “Estudios Geológicos, 
Geotécnicos y de Riesgo Sísmico para el proyect”  


13. The temperature indicators (“E” nozzles) shall be accessible to the platforms 
extended from the stairway and shall be placed 3 nozzles 1 1/2” R, located at the 
bottom, at 1/2 of the sphere diameter and at the top of the sphere - the first 2 near 
the samplenozzles;For remote indication: nozzle 2” FR, located in the top of the 
sphere, near the remote level indicator nozzle, with thermowell extending to near 
the bottom of the sphere  


14. The number of support columns shall be 8 (eight). 


15. The nozzles “E” & “K” localized along the stairway, shall be installed on site, after 
the stairway, platforms and walkway installation, in such a manner that an 
adequate access is guaranteed. 


16. According to mechanical data sheet. 
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1 – OBJETIVE 
 
This Material Requisition (MR) establishes the requirements for the design, materials, fabrication, erection, 
inspection and testing of 04 Butane/Propane Refrigerated LPG Tanks for the “Terminal Marítimo y Planta de  
lmacienamiento de GLP in Monteverde” and auxiliary equipments, to be supplied. 
 
 
2 - SCOPE OF SUPPLY 
 
This material requisition is related to the following tanks: 
 
01 Butane/Propane Refrigerated LPG Tank – 18.700 TM Tag: TQ 01/A 
01 Butane/Propane Refrigerated LPG Tank – 18.700 TM Tag: TQ 01/B 
01 Butane/Propane Refrigerated LPG Tank – 8.800 TM Tag: TQ 02/A 
01 Butane/Propane Refrigerated LPG Tank – 8.800 TM Tag: TQ 02/B 
 
The scope of supply for each tank is: 
 


• Mechanical Design 
• Fabrication Design 
• Thermal Insulation Design 
• Piping Design; 
• Materials Supply 
• Materials Inspection; 
• Equipment fabrication; 
• Conditioning and transport; 
• Field Erection 
• Insulation Installation; 
• Piping and Instrument Installation; 
• Stairways, protection grand’s and platforms (supply, fabrication and erection); 
• Base Heating System; 
• Valves and Instruments; 
• Painting; 
• Inspections and tests in field; 
• Hydrostatic test; 
• Spare parts; 
• Data Book; 
• Name plate. 


 
Note: The battery limits is indicated on the  drawing attached. 
 
 
3 - REFERENCE DOCUMENTS 
 
3.1 – RULES, CODES AND STANDARDS 
 
The Rules, Codes and Standards shall be applied in its last revision. 
 
3.1.1 - International Codes 
 


• ASME/ANSI B 16.5 – Steel Pipe and Flanged Fittings 
 


• MSS-SP6 – Standard Finish for Contact Faces of Pipe Flange and Connecting and Flange of Valve and 
Fitting 


 
• API-620 – Design and Construction of Large, Welded, Low Pressure Storage Tanks 
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• API-2218 – Fireproofing Practices in Petroleum and Petrochemical Processing Plants 
 


• API-2000 – Venting Atmospheric and Low Pressure Storage Tanks –Non refrigerated and Refrigerated 
 
 
4 - ATTACHED DOCUMENTS 
 
The documents listed below are part of this MR. Deviations from the requirements of these documents shall be 
clearly stated by Supplier and need specific approval by Flopec. 
 
 


Item  Documents Number Description 
4.1 I-FD-FLO049-PRO-510-001 Process Data Sheet 
4.2 I-FD-FLO049-PRO-510-002 Process Data Sheet 
4.3 E-DE-FLO049-PRO-944-004 P&I Estanque 01-A 
4.4 E-DE-FLO049-PRO-944-005 P&I Estanque 01-B 
4.5 E-DE-FLO049-PRO-944-006 P&I Estanque 02-A 
4.6 E-DE-FLO049-PRO-944-007 P&I Estanque 02-B 
4.7 I-ET-FLO049-MEC-512-001 Technical Specification  


 
 
5 - ACCESSORIES AND SPARE PARTS 
 
5.1 – Vendor shall supply spare parts for 02 (two) years of operation that includes: 
 
- 02 (two) joints to each manhole and inspection nozzles 
- 01 (one) set of bolts and nuts to each manhole and inspection nozzles 
- 10% of bolts/nuts/washers 
-spare parts required for valves, instrumentation and electrical equipments (must be informed in the proposal) 
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6 - REQUIRED DOCUMENTS 
 


To Aprovation 
 


 Final Certified  


Quantity Weeks After Ther 
Purcher Ordem (O.C) 


Quality  


   
 
 
 
 
Description 


Printed Electronic  Printed Elect
ronic 
Media  


Weeks After 
Aprovation By 
Flopec 


6.1 Suplly Schedule 2 1 2 2 1 2 
6.2 Foundation Loads 2 1 2 2 1 2 
6.3 Fabrication Drawings 2 1 2 2 1 2 
6.4 Allowable loads on 


nozzles 
2 1 2 2 1 2 


6.5 Thermal Expansion 2 1 2 2 1 2 
6.6 Estress Analys 2 1 2 2 1 2 
6.7 Fatigue Analisys 2 1 2 2 1 2 
6.8 Nozzle 


Reinfercement 
Calculation 


2 1 2 2 1 2 


6.9 Fabrication Drawing 
Certified 


- - - - 1 2 


6.10 Welding Specification - - - - 1 2 
6.11 Heat Treatment 


Specification 
- - - - 1 2 


6.12 Non-Destructive 
Tests Specification 


- - - - 1 2 


6.13 Production Test 
Specification 


- - - - 1 2 


6.14 Quality of Material 
Certificates 


- - - - 1 2 


6.15 Heat Treatment 
Certificates 


- - - - 1 2 


6.16 Radiography lay-out 
drawing 


-  - - 1 2 


6.17 Radiography films - - - - 1 2 
6.18 Inspection 


certificated 
- - - -  2 


6.19 Field erection 
instructions 


- - - - 1 2 


6.20 Anchor bolt -
Template 


- - - -  2 


6.21 -Operation a-nd 
Maintenance 
Instruction Book 


- - - - 1 2 


6.22 Repairs Fault Map  - - - 1 2 
6.23 Data Book - - - - 1 2 


 
- 
 
 


6.1 – All Supplier technical documentation shall be identified with the information;  
 
- Project: “Terminal Marítimo y Planta de Almacienamiento de GLP en Monteverde” 
- Purchase Order Number (O.C.): “HOLD” 
- TAG: TQ 01 A/B (Propane / Butane) - TQ 02 A/B (Propane / Butane) 
 
 
6.2 – All documents and drawings shall be approved by Flopec. 
 
 
6.3 – All drawings, documents and attachments shall be in Spanish and English language  and International 
System of Units (SI) shall be used. 
 
Customary English Units are allowed for piping, fittings and bolts. 
The standards A4, A3, A2, A1and A0 shall be used as indicate in Flopec Standard 
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Preferably all the drawings shall be in AutoCAD software. 
 
 
6.4 – The drawing and document issue at electronic media shall be in accordance with 
Flopec  Standard. 
 
 
7 - DATA BOOK 
 
The Data Book shall include the documents listed: 
 
- Material requirements 
- Fabrication drawing certified 
- Welding qualification procedure specifications 
- Personnel welding qualification procedures 
- Non-destructive examination procedure specifications 
- Non-destructive examination personnel qualification 
- Field erection instructions 
- Non-destructive test certificates 
- Production test certificates 
- Quality material certificates 
- Inspection certificates 
- Heat treatment, with graphics of temperature certificates 
- Charpy test certificate 
- Drawing with radiography lay-out 
- Repaired fault map 
- Thickness calculations and load foundation 
- Reinforcement plate of nozzles mechanical calculation 
- Located loads in nozzles mechanical calculation 
- Fatigue analysis 
- Operation and maintenance book instruction 
-Data book and maintenance and operation instruction for each instrument and electrical equipment 
 
 
8 - GENERAL REQUIREMENTS 
 
8.1 – Equipment shall comply with the requirements of this MR, Data Sheets and all 
referenced standards, specifications, codes and regulations. 
 
8.2 – Equipment data sheets shall be filled in by Supplier. When specific and Sub-supplier shall attach 
applicable API standard data sheet. Complete ISA standard data sheets for all instruments shall be attached 
as well. 
 
8.3 – Manufacturer shall be the main Vendor of all equipment and systems covered by this MR and shall be 
fully responsible for the entire design and assembly of the package. 
 
8.4 – Supplier shall be accountable for respective applicable standards API and Flopec supplementary 
specifications. 
 
8.5 - Vendor shall obtain local or national authorities approval on any specific requirements stated on the 
Material or Purchaser Order. 
 
8.6 - At least 02 (two) similar unit (same model) must have been already supplied. 
Units shall be operate satisfactory running for a minimum period of 25.000 hours. 
 
8.7 - Vendor shall provide a specific reference list for the equipment supplied, including service, costumer, 
location, capacity and year of start-up. 
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8.8 - Supplier is responsible by all supports and protection to prevent against damage during the boarding 
and transportation. 
 
8.9 - Supplier shall to send separated quotation to: 
 
- Basic design 
- Equipments supply 
- Field erection 
 
 
9 - GUARANTEE AND WARRANTY 
 
9.1 – Vendor agreement with this MR does not exclude Vendor from the responsibility of supplying equipment  
and components suitable for the specified service conditions. 
 
9.2 - The material supply shall be according to Flopec General Conditions of Material Supply. 
 
9.3 – The Vendor guarantees and agrees to the following: 
 
9.3.1 – Equipment performance according to operating conditions specified on the data sheets and applicable 
API/Flopec standards. 
 
 
9.3.2 – All equipment and component parts covered by this MR shall be guaranteed by the  Vendor against 
design failures, defective or improper material, poor workmanship,  and failure from normal usage for a period 
stated on the contract. If any defects or low performance occur during the warranty period, the Vendor shall  
make all necessary or desirable alterations, repairs  and replacements free of charge to Flopec, including also 
field labor services. 
 
9.4 – All repairs, modification or change of material in this warranty will to involve a 
new warranty by one year after the date of correction.  
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1 – OBJETIVE 
 
This Material Requisition (MR) establishes the requirements for the design, materials, fabrication, erection, 
inspection and testing of 02 Butane/Propane Pressurizes LPG Tanks for the “Terminal Marítimo y Planta de 
Almacienamiento de GLP in Monteverde” and auxiliary equipments, to be supplied. 
 
 
2 - SCOPE OF SUPPLY 
 
This material requisition is related to the following tanks: 
 
01 Butane/Propane Pressurized LPG Tank – 500 TM Tag: TQ 03/A 
01 Butane/Propane Pressurized LPG Tank – 500 TM Tag: TQ 03/B 
 
The scope of supply for each tank is: 
 


• Mechanical Design 
• Fabrication Design 
• Piping Design; 
• Materials Supply 
• Materials Inspection; 
• Equipment fabrication; 
• Conditioning and transport; 
• Field Erection 
• Stairways, protection grand’s and platforms (supply, fabrication and erection); 
• Painting; 
• Inspections and tests in field; 
• Hydrostatic test; 
• Spare parts; 
• Data Book; 
• Name plate. 


 
 
3 - REFERENCE DOCUMENTS 
 
3.1 – RULES, CODES AND STANDARDS 
 
The Rules, Codes and Standards shall be applied in its last revision. 
 
3.1.1 - International Codes 
 


• ASME/ANSI B 16.5 – Steel Pipe and Flanged Fittings 
 


• ASME VIII DIV 1 CODE – Pressure Vessel Code 
 


• ASME IX 
 


• MSS-SP6 – Standard Finish for Contact Faces of Pipe Flange and Connecting and Flange of Valve 
and Fitting 


 
• API-2218 – Fireproofing Practices in Petroleum and Petrochemical Processing Plants 
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4 - ATTACHED DOCUMENTS 
 
The documents listed below are part of this MR. Deviations from the requirements of these documents shall 
be clearly stated by Supplier and need specific approval by Flopec. 
 
 


Documents Number Description 
I-ET-FLO049-MEC-512-002 Technical Specification 


 
 
5 - ACCESSORIES AND SPARE PARTS 
 
5.1 – Vendor shall supply spare parts for 02 (two) years of operation that includes: 
 
- 02 (two) joints to each manhole and inspection nozzles 
- 01 (one) set of bolts and nuts to each manhole and inspection nozzles 
- 10% of bolts/nuts/washers 
 
 
6 - REQUIRED DOCUMENTS 
 


To Aprovation Final Certified  


Quantity Quality  
Item Description 


Printed Electronic 


Weeks After Ther 
Purcher Ordem (O.C) 


Printed Electron
ic Media 


Weeks After 
Aprovation 
By Flopec 


6.1 Suplly Schedule 2 1 2 2 1 2 
6.2 Foundation Loads 2 1 2 2 1 2 
6.3 Fabrication Drawings 2 1 2 2 1 2 
6.4 Allowable loads on 


nozzles 
2 1 2 2 1 2 


6.5 Thermal Expansion 2 1 2 2 1 2 
6.6 Estress Analys 2 1 2 2 1 2 
6.7 Fatigue Analisys 2 1 2 2 1 2 
6.8 Nozzle Reinfercement 


Calculation 
2 1 2 2 1 2 


6.9 Fabrication Drawing 
Certified 


- - - - 1 2 


6.10 Welding Specification - - - - 1 2 
6.11 Heat Treatment 


Specification 
- - - - 1 2 


6.12 Non-Destructive Tests 
Specification 


- - - - 1 2 


6.13 Production Test 
Specification 


- - - - 1 2 


6.14 Quality of Material 
Certificates 


- - - - 1 2 


6.15 Heat Treatment 
Certificates 


- - - - 1 2 


6.16 Radiography lay-out 
drawing 


-  - - 1 2 


6.17 Radiography films - - - - 1 2 
6.18 Inspection certificated - - - -  2 
6.19 Field erection 


instructions 
- - - - 1 2 


6.20 Anchor bolt -Template - - - -  2 
6.21 -Operation a-nd 


Maintenance Instruction 
Book 


- - - - 1 2 


6.22 Repairs Fault Map  - - - 1 2 
6.23 Data Book - - - - 1 2 
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6.1 – All Supplier technical documentation shall be identified with the information; 
 
- Project: “Terminal Marítimo y Planta de Almacienamiento de GLP en Monteverde” 
- Purchase Order Number (O.C.): “HOLD” 
- TAG: TQ 03 A/B 
 
 
6.2 – All documents and drawings shall be approved by Flopec. 
 
 
6.3 – All drawings, documents and attachments shall be in Spanish and English language  and International 
System of Units (SI) shall be used. 
 
Customary English Units are allowed for piping, fittings and bolts. 
The standards A4, A3, A2, A1and A0 shall be used as indicate in Flopec Standard 
Preferably all the drawings shall be in AutoCAD software. 
 
 
6.4 – The drawing and document issue at electronic media shall be in accordance with Flopec  Standard. 
 
 
7 - DATA BOOK 
 
The Data Book shall include the documents listed: 
 
- Material requirements 
- Fabrication drawing certified 
- Welding qualification procedure specifications 
- Personnel welding qualification procedures 
- Non-destructive examination procedure specifications 
- Non-destructive examination personnel qualification 
- Field erection instructions 
- Non-destructive test certificates 
- Production test certificates 
- Quality material certificates 
- Inspection certificates 
- Heat treatment, with graphics of temperature certificates 
- Charpy test certificate 
- Drawing with radiography lay-out 
- Repaired fault map 
- Thickness calculations and load foundation 
- Reinforcement plate of nozzles mechanical calculation 
- Located loads in nozzles mechanical calculation 
- Fatigue analysis 
- Operation and maintenance book instruction 
 
 
8 - GENERAL REQUIREMENTS 
 
8.1 – Equipment shall comply with the requirements of this MR, Data Sheets and all 
referenced standards, specifications, codes and regulations. 
 
8.2 – Equipment data sheets shall be filled in by Supplier. When specific and Sub-supplier shall attach 
applicable ASME standard data sheet.  
 
8.3 – Manufacturer shall be the main Vendor of all equipment and systems covered by this MR and shall be 
fully responsible for the entire design and assembly of the package. 
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8.4 – Supplier shall be accountable for respective applicable standards ASME and Flopec supplementary 
specifications. 
 
8.5 - Vendor shall obtain local or national authorities approval on any specific requirements stated on the 
Material or Purchaser Order. 
 
8.6 - At least 02 (two) similar unit (same model) must have been already supplied. 
Units shall be operate satisfactory running for a minimum period of 25.000 hours. 
 
8.7 - Vendor shall provide a specific reference list for the equipment supplied, including service, costumer, 
location, capacity and year of start-up. 
 
8.8 - Supplier is responsible by all supports and protection to prevent against damage during the boarding and 
transportation. 
 
8.9 - Supplier shall to send separated quotation to: 
 
- Basic design 
- Equipments supply 
-Transport 
- Field erection 
 
 
9 - GUARANTEE AND WARRANTY 
 
9.1 – Vendor agreement with this MR does not exclude Vendor from the responsibility of supplying equipment 
and components suitable for the specified service conditions. 
 
9.2 - The material supply shall be according to Flopec General Conditions of Material Supply. 
 
9.3 – The Vendor guarantees and agrees to the following: 
 
9.3.1 – Equipment performance according to operating conditions specified on the data sheets and applicable 
ASME/Flopec standards. 
 
9.3.2 – All equipment and component parts covered by this MR shall be guaranteed by the  Vendor against 
design failures, defective or improper material, poor workmanship,  and failure from normal usage for a period 
stated on the contract. If any defects or low performance occur during the warranty period, the Vendor shall 
make all necessary or desirable alterations, repairs  and replacements free of charge to Flopec, including also 
field labor services. 
 
9.4 – All repairs, modification or change of material in this warranty will to involve a 
new warranty by one year after the date of correction.  
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1.  PURPOSE OF THE REQUISITION  
 
The purpose of this Materials Requisition is the supply of the following sphere(s): 


 


TAG QTY. DESCRIPTION 


EF-01A/B/C 03 LPG STORAGE SPHERE EF-01A/B/C 


 
2.  SCOPE OF THE SUPPLY  
 
The manufacturer(s) of the equipment must provide the items indicated below: 


 
2.1.  Project 
 


  Selection of materials  


  Mechanical Project design, including the dynamic analysis of the effects caused by earth tremors 


  Fabrication Project design  


  Process Project design and analytical design of the internal facilities 


  Stairways and platforms project design  


  Sphere cooling system project design  


  Presentation of the mechanical and fabrication project design for comments  


 
2.2. Materials and Services 
 


  Raw Material  


  Material inspections  


  Equipment fabrication/assembly  


  Plant/Facilities inspection and tests  


  Non-destructive trials at the plant 


  Quality guarantees  


  Internal facilities 


 • Internal piping and their racks/clamps for the instrumentation nozzles  


 • Internal distributor for the product inflow nozzle  


  Inspection hatch and other nozzles plugged with screws, nuts and joints.  


  Special Loading support  


  Lugs for clamping the stairways, platforms and pipe racks (for the process and the sphere cooling 


system) 


  Pipe racks (for the process and the sphere cooling system) 


 Piping (for the process and the sphere cooling system) down to ground level  


  Fabrication and assembly of the stairways and platforms 


  Support lugs for the fire-proof protection coating 


  Supply and application of the fire-proof protection coating 


  Grounding networks and sheets  
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  Slip sheets under the column  


  Identification Sign 


  Spare parts or accessories (see item 3) 


  Packaging or preparation for transport  


  Placement on the transport vehicle  


  Transport and offloading  


  Assembly in the field  


  Field inspections and tests  


  Non-destructive trials in the field  


  Heat treatment materials if necessary  


  Heat treatment (if required by the Code) 


  All materials required for painting the sphere, the stairways and platforms 


  Paint for the sphere, the stairways and platforms   


  Supply blind flanges, joints, nuts, hoses, pumps and all materials required for hydrostatic testing as 


far as the closest hydrant  


  Hydrostatic testing 


  Installation of safety and pressure relief valves  


  Installation of the instruments  


  Supervision of assembly, including management of Coordination Supervision,  assembly, welding 


and inspection and hydrostatic testing in the field. 


 
2.3.  ITEMS OUTSIDE THE SCOPE  
 


  Project design and construction of the foundations and civil construction basis  


  Safety and pressure relief valves  


  Instruments 


  Piping 


 
3.  LIST OF ACCESSORIES AND/OR SPARE PARTS  
 
- 10% of the screws and nuts 


- 200% of the joints 


 
4.  CONDITIONS AND VENUE FOR PRESENTATION OF THE PROPOSAL  
 
See the Call for Quotes 


 
5.  CONDITIONS AND VENUE FOR THE DELIVERY OF THE SPHERE(S) 
 
See the Call for Quotes 


 







MATERIALS REQUISITION  Nº I-RM-FLO049-MEC-520-001 REV. 0 
JOB: MARINE TERMINAL AND LPG STORAGE  


FACILITY AT MONTEVERDE 
SHEET:


4 of 7 


 


TITLE:   


LPG SPHERES     EF-01A/B/C 
 


THE INFORMATION OF THIS DOCUMENT ARE PROPRIEDADES OF THE FLOPEC, BEING FORBIDDEN THE USE OUT YOUR PURPOSE 
 
 


6.  APPENDED DOCUMENTS  
 
The documents listed below form an integral part of this Materials Requisition. 


 
• I-FD-FLO049-MEC-520-001 (Storage Spheres EF-01A/B/C); 


• Seismic Hazard Report; 


• Final Report from Olas Monteverde (including environmental data). 


 
7.  COMMENTS AND APPROVAL OF THE DOCUMENTS  
 
The documents on the storage sphere(s) must be presented for comments and approval.  


 
Notes: 
(1) The fabrication of each part of the sphere may begin only after the drawings and other documents 


related to the part under consideration have been returned and approved with no comments or with 


comments taken care of.  


(2) All documents must present the identification of the sphere, the Call for Quotes number, and the 


Purchase Order Nº corresponding to the Materials Requisition. 


(3) All the documents must be generated by using the following: Autocad, MS Word or MS Excel, 


preferably in their latest version.  


(4) The drawings file must be sized to the format set forth in the following table: 


Standard Size Table  
Item Name Dimensions (mm) long section line  
1 A0 1189x841 


2 A1 841x594 


3 A2 594x420 


4 A3 420x297 


5 A4 210x297 


 


(5) All documents must be numbered in compliance with an appropriate procedure, to be supplied at a 


later date. 
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8.  DOCUMENTOS REQUIRED 
 
The documents require are those listed in the following table. 


QUANTIITY PERIODS 
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8.1 X Declaration of compliance, 
pursuant to item 9 of MR  2C       


8.2 X Supply schedule  2C       


8.3 X Documents Index   2C+1M 2C+1M 15 15 15 15 


8.4 X Mechanical Project design   2C+1M 2C+1M 30 15 15 15 


8.4.1 X 
Diagram of load on  foundations 
with planned positions of the 
anchor bolts  


 2C+1M 2C+1M 30 15 15 15 


8.4.2 X Drawing of the General Arrays of 
the Sphere  2C+1M 2C+1M 30 15 15 15 


8.4.3 X 


Mechanical Calculation 
Memoranda including dynamic 
analyses of the effects caused 
by earth tremors 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.1 X Project design calculation and 
thickness   2C+1M 2C+1M 30 15 15 15 


8.4.3.2 X 


Checking stresses due to 
location item specific loads and 
reactions on the nozzles and 
support columns  


 2C+1M 2C+1M 30 15 15 15 


8.4.3.3 X Checking displacements due to 
heat dilation   2C+1M 2C+1M 30 15 15 15 


8.4.3.4 X 
Stress analysis (as set forth in 
Appendix IV  of ASME Standard 
Section VIII – Div. 2) 


 2C+1M 2C+1M 30 15 15 15 


8.4.3.5 X 


Fatigue analysis for cyclic 
services (as set forth in 
Appendix V of ASME Standard 
Section VIII – Div. 2)  


 2C+1M 2C+1M 30 15 15 15 


8.4.3.6 X Calculation of loads on the 
foundation   2C+1M 2C+1M 30 15 15 15 


8.4.3.7 X 
Calculation of nozzle 
strengthening devices (full or 
build-in) and tightening  


 2C+1M 2C+1M 30 15 15 15 


8.5 X Fabrication Project design  2C+1M 2C+1M 45 15 15 15 


8.5.1 X 


Drawing of the sector slab 
planning, showing the location of 
the welding lines, nozzles and 
accessories  


 2C+1M 2C+1M 45 15 15 15 


8.5.2 X 


Drawing of all the accessories, 
including inspections hatches, 
nozzles fire-fighting systems, 
racks and supports for 
stairways, platforms and piping 


 2C+1M 2C+1M 45 15 15 15 


8.5.3 X 
Drawing of the stairways, 
platforms, walkways and tubular 
rack structure  


 2C+1M 2C+1M 45 15 15 15 
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8.5.4  Drawing of the Cooling System 
and Process piping         


8.5.5 X Drawing of the slit sheets under 
the column   2C+1M 2C+1M 45 15 15 15 


8.5.6 X 
Drawing of the support columns 
including base slabs, stays and 
stretchers  


 2C+1M 2C+1M 45 15 15 15 


8.5.7 X Drawing of the fire-proof 
protection support   2C+1M 2C+1M 45 15 15 15 


8.5.8 X Drawing of the fire-proof 
protection assembly   2C+1M 2C+1M 45 15 15 15 


8.5.9 X Drawing of the identification sign 
and supports   2C+1M 2C+1M 45 15 15 15 


8.5.10 X List of spare parts   2C+1M 2C+1M 45 15 15 15 


8.6 X Fabrication procedures – Note 1  2C+1M 2C+1M 60 15 15 15 


8.7 X Paintwork application 
procedures   2C+1M 2C+1M 60 15 15 15 


8.8 X Field assembly Procedures – 
Note 2   2C 60 15 15 15 


8.9 X Technical Documentation Book– 
Note 3   2C    15 


 
C – Paper printout  
M – Magnetic media  
 
 
Notes: 
 
1.  The Fabrication Procedure must be submitted for approval together with the sphere fabrication 


drawings.  
 
2.  The Field Assembly Procedure must be submitted for approval together  with the fabrication 


drawings.  
 
3.  The Installation, Operations and Maintenance Instructions Handbook and the Technical Fabrication 


Documentation Book must be presented on delivery of the equipment.  
 
4.  The language to be used in the documents must be Spanish. English is permitted only for 


documents related to imported items of equipment, except for the Identification Sign and the 
Operations, Installation and Maintenance Handbooks which must be in Spanish.  
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9.  PREPARATION OF THE BID  
 
9.1. The technical bid must necessarily, solely and exclusively present a specific declaration 


that complies in full with all the items in the respective Materials Requisition (mention 
number and revision) and the Annexes hereof, supplemented by Additional Technical 
Information Circulars (mention number) issued under this Tender Announcement, 
including the scope of the supply, with no technical deviation whatsoever.  


 
9.2.  No technical deviations whatsoever will be accepted, such as discrepancies, alternative 


and/or exclusions in terms of what is requested in the Materials Requisition and the 
Annexes hereof, unless approved by FLOPEC in writing during the additional technical 
information phase, in response to a query submitted by any Bidder, prior to the delivery of 
the bids for this Tender Announcement, through the Additional Technical Information 
Circulars disclosed to all the Bidders.  


 
10.  SUPPLEMENTARY REQUIREMENTS  
 
10.1.  The mechanical project design must be drawn up by the manufacturer, as it will be 


responsible for the final sizing of the equipment, in compliance with the applicable 
Codes and Standards set forth in this Materials Requisition and the Annexes hereof.  


 
10.2.  The wind loads must be calculated on the basis of the information presented in the 


Final Report on Olas Monteverde (Informe Final de Olas Monteverde) appended 
hereto.  


 
10.3. The equipment must be calculated for Seismic Zone IV in compliance with API 620 


Tenth Edition and must take into consideration the information presented in the Seismic 
Hazards Report (Informe de Peligro Sísmico) appended hereto. 
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1.  PURPOSE OF THE REQUISITION 
 
The purpose of this Materials Requisition is to supply the following equipment:  


 


TAG QTD. DESCRIPTION 


BC – 01 A 01 LOADING ARM 


BC – 01 B 01 LOADING ARM 


 
2.  SUPPLY SCOPE  
 
The manufacturer of the equipment must supply the items listed below: 


 
2.1.  Project 
 


  Choice of materials  


  Mechanical project, including dynamic analysis of seismic-origin effects  


  Fabrication project  


  Internal process and analytical project  


  Stairways and platforms project  


 Presentation of Mechanical project and fabrication for related comments  


 
2.2. Materials and Services 
 


  Raw material  


  Materials inspection  


  Equipment fabrication/assembly  


  Plant inspection and tests  


  Non-destructive assays to be carried out at the plant  


  Quality guarantee  


  Loading device support (Suporte del turco de carga) 


 Fabrication and assembly of stairways and platforms  


  Support lugs for fire-protection lining  


  Supply and application of fire-protection lining  


  Ground plates and meshes  


  Sliding plates inside the column  


  Identification plate  


  Accessories or spare parts (see item 3) 


  Transportation packaging and preparation  


  Loading on transport vehicle  


  Transportation and unloading  


  Field assembly  


  Field inspection and testing (supervision) 
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  Field non-destructive tests  


  Thermal treatment materials, if necessary  


  Thermal treatment (whenever required by the code) 


  All material and paint necessary for the loading arm  


  Painting equipment  


  Supply blind flanges, bolts, hoses, pumps and all material necessary to carry out the hydrostatic test 


up to the closest hydrant  


  Hydrostatic test  


  Installation of safety and pressure relief valves  


  Installation of instruments  


  Assembly supervision, including management supervision and coordination, assembly, welding, 


inspection and hydrostatic test carried out in the field.  


 


2.3.  ITEMS OUTSIDE THE SCOPE  
 


   Design and construction of foundations and civil project  


  Safety and pressure relief valves  


  Instruments 


  Piping  


 
3.  LIST OF ACCESSORIES AND/OR SPARE PARTS  
 
- 10% screws and nuts. 


- 200% joints  


 
4.  PLACE AND CONDITIONS TO DELIVER BID  
 
See QR (Quotation Requisition) 


 
5.  PLACE AND CONDITIONS TO DELIVERY ARMS  
 
See QR (Quotation Requisition) 
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6.  ATTACHED DOCUMENTS - ANNEXES 
 
The documents described below are an integral part of this Materials Requisition.  


 
• E-ET-FLO049-MEC-630-001 (Loading Arms); 


• E-FD-FLO049-PRO-632.001 (Loading Arms); 


• Seismic Hazards Report; 


 
7.  DOCUMENTS - COMMENTS AND APPROVAL  
 
The documents mentioned herein must be presented for remarks and approval. 


 
Notes: 
(1) The fabrication of each part of the arms may only start after its designs and remaining documents 


related to the part under discussion have been reviewed and returned duly approved without any 


comments or with comments and recommendations.  


(2) All documents must contain the identification of the arms, the Quotation Requisition number and PO 


(Purchase Order) corresponding to the Materials Requisition.  


(3) All documents must be generated using the following software: Autocad, MS Word or MS Excel, 


preferably in their latest versions.  


(4) Files containing designs must be inserted in formats that comply with those indicated in the following 


table: 


Standards table  
Item Name Size (mm) /  cut line  
1 A0 1189x841 


2 A1 841x594 


3 A2 594x420 


4 A3 420x297 


5 A4 210x297 


 


(5) All documents must be numbered in compliance with an appropriate procedure that will be supplied at 


a later date.  
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8.  DOCUMENTS REQUIRED 
 
The required documents are indicated in the following table.  


QUANTITY DEADLINE 


ITEM DESCRIPTION 


W
IT


H
 T


H
E


 B
ID


 


FO
R


 C
O


M
M


E
N


TS
  


C
E


R
TI


FI
E


D
 O


R
IG


IN
A


LS
  


P
R


E
S


E
N


TA
TI


O
N


 
(P


C
 D


A
Y


S
) 


C
O


M
M


E
N


TS
 


(D
A


Y
S


 F
R


O
M


 
R


E
C


E
P


TI
O


N
  


R
E


E
V


IS
IO


N
 


(D
A


Y
S


 F
R


O
M


 
R


E
C


E
P


TI
O


N
) 


D
EL


IV
ER


Y 
O


F 
O


R
IG


IN
AL


S 
 


(D
AY


S 
FR


O
M


 A
P


PR
O


V
AL


) 


8.1 X List of documents Supplier  2C       


8.2 X Project Schedule  2C       


8.3 X Test and Inspections Plan   2C+1M 2C+1M 15 15 15 15 


8.4 X List Consumption Utilities   2C+1M 2C+1M 30 15 15 15 


  Mechanical/ Structural         


8.5 X Designs General Arrangements   2C+1M 2C+1M 30 15 15 15 


8.6 X Designs illustrating Operating 
Envelope   2C+1M 2C+1M 30 15 15 15 


8.7 X Design components   2C+1M 2C+1M 30 15 15 15 


8.8 X ERC/ERS Designs 
arrangements   2C+1M 2C+1M 30 15 15 15 


8.9 X QC/DC Designs arrangements   2C+1M 2C+1M 30 15 15 15 


8.10 X Designs cross section profile   2C+1M 2C+1M 30 15 15 15 


8.10 X List of Materials   2C+1M 2C+1M 30 15 15 15 


8.11 X Materials Certificates   2C+1M 2C+1M 30 15 15 15 


8.12 X List of welding   2C+1M 2C+1M 30 15 15 15 


8.13 X Paint and lining/coating 
specifications   2C+1M 2C+1M 45 15 15 15 


8.14 X Procedure to balance arms   2C+1M 2C+1M 45 15 15 15 


8.15 X Procedure to test plant 
acceptance   2C+1M 2C+1M 45 15 15 15 


8.16 X Procedure for packaging and 
conservation   2C+1M 2C+1M 45 15 15 15 


8.17 X Installation, operating and 
maintenance Manual   2C+1M 2C+1M 45 15 15 15 


  Electric and hydraulic control        


8.18 X Electric Interconnection diagram   2C+1M 2C+1M 45 15 15 15 


8.19 X Electric Circuit Diagrams   2C+1M 2C+1M 45 15 15 15 


8.20 X Electric Equipment List   2C+1M 2C+1M 45 15 15 15 


8.21 X Hydraulic Circuit Diagram   2C+1M 2C+1M 45 15 15 15 


8.22 X Logistic control Diagram   2C+1M 2C+1M 45 15 15 15 


8.23 X Hydraulic equipment List   2C+1M 2C+1M 60 15 15 15 


8.24 X Data Spreadsheets for Hydraulic 
Components   2C+1M 2C+1M 60 15 15 15 


 
C – Hard copy  
M –magnetic media  
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Notes: 
 
1.  The fabrication procedure must be submitted to approval together with the fabrication designs for the 


arms. 
 
2.  The assembly procedure in the field must be submitted to approval together with the fabrications 


designs.  
 
3.  The Installation, Operating and Maintenance Instructions Manual as well as the Technical 


Manufacturing Documentation Book must be presented at the time of delivery of the equipment.  
 
4.  The language used to issue the documents must be Spanish; English is accepted only for documents 


related to imported equipment, with the exception of the Identification Plate and the Operating, 
Installation and Maintenance Manuals which must be written in Spanish.  


 
 
9.  PREPARATION OF THE BID  
 
9.1.  The technical bid must, compulsorily and solely and exclusively, present an express 


declaration that it complies in full withal the items of the respective Materials Requisition 
(mention number and review) and annexes, supplemented by the Technical Clarification 
circulars (mention number), forwarded with this Call for Bids Announcement, including the 
scope of the supply with no deviation in the technical order.  


 
9.2.  No non-compliance of a technical nature sill be accepted, neither any discrepancies, 


alternatives and/or exclusions related to the purpose requested in the Materials Requisition 
and its annexes, unless due to a consultation made by any of the Bidders it was approved 
by FLOPEC in writing during the technical clarification phase, prior to the delivery of the 
bids, regarding the present document/publication, and through Technical Clarification 
Circulars made public to al Bidders.  


 
10.  SUPPLEMENTARY REQUIREMENTS  
 
 The mechanical project will be executed by the manufacturer, who is also responsible for 


the final sizing of the equipment, in accordance with the Codes and Standards applicable to 
this Material Requisition and its annexes.  


 
 





