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1.A)  CRONOGRAMA 

IMPLEMENTACION Y 

VALIDACIÓN_ CEM 



NOVIEMBRE
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ADJUDICACION DEL PROYECTO

VISITA DE LEVANTAMIENTO

INGENIERIA DE DETALLE Y DOCUMENTACION

COMPRAS (ORDENES DE COMPRA)

TRANSPORTES SP-CL

   - Embalaje

   - Transporte Maritimo DAP

   - Aduana

   - Transporte interior y descarga en la Central

   - Desembalaje y control de sumnisitro en Central

TRANSPORTE USA - CL

   - Embalaje

   - Transporte Maritimo DAP

   - Aduana

   - Transporte interior y descarga en la Central

   - Desembalaje y control de sumnisitro en Central

MONTAJE EN PLANTA

PUESTA EN MARCHA

VALIDACION CEMS POR ETFA

ENTREGA A LA SMA

PROYECTO IMPLEMENTACION Y VALIDACION DEL SISTEMA DE MONITOREO CONTINUO DE EMISIONES  (CEMS)

DICIEMBRE ENERO FEBRERO MARZO

ELECTRICA NUEVA ENERGÍA S.A.

ABRIL MAYO JUNIO JULIO AGOSTO DICIEMBRESEPTIEMBRE OCTUBRE NOVIEMBRE
ACTIVIDAD



 

 

 

 

 

 

 

 

1.B) ORDEN DE PROCEDER - 

INERCO 





 

 

 

 

 

 

 

 

2.A) EXTRACTO MANUAL 

CALDERA 3_ BGV-60000 
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GENERALIDADES

Este capítulo ofrece una presentación general de los 
componentes del equipo. Describe las funciones de los 
principales componentes del equipo, sus accesorios, y 
periféricos. 

a suma de los conjuntos de componentes aquí presentados, forman la 
caldera BGV,  la cual es una caldera de concepción vertical con circuito 
de convección del agua acuatubular, compuesta por diversos equipos, 
como ventiladores, parrilla, extractores de cenizas, entre otros, que son 

descriptos a continuación. 

L 
Vale la pena recordar, que la durabilidad de cada componente de la caldera, está 
directamente relacionada a los cuidados de mantenimiento preventivo y 
predictivo, que deben ser realizados rigurosamente, evitando trabajar fuera de 
las especificaciones recomendadas. 

Silo de alimentación
Está compuesto por cinco sistemas de fondo móvil accionados por cilindros 
hidráulicos, que descargan el silo y  hacen la alimentación de combustible en la 
caldera. Los fondos móviles cuentan con mesas con control de velocidad de 
avance en el PLC, y temporizador para alimentación. Este sistema permite que 
la descarga sea completa y la distribución del combustible uniforme en todos los 
regímenes de operación de la caldera, consiguiendo así abastecer combustible 
para la quema en el hogar, de manera que pueda garantizar la dosificación 
equilibrada y uniforme de los distintos tipos de combustibles. 

Hay también sensores de nivel instalados en este silo, que emiten señales para el 
panel de comando, que inicia una cuenta de tiempo para accionar la correa 
transportadora u otro sistema de alimentación del silo (silo, por ejemplo), 
elevando así el nivel de combustible en el silo de depósito, no dejando faltar 
combustible en el hogar y haciendo al mismo tiempo el sellado del hogar, lo que 
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evita la entrada de aire falso. Los equipos mecánicos garantizan la perfecta 
descarga y transporte del combustible al reactor BIOCHAMM, siendo 
controlados por el flujo y presión de la caldera. 

Parrilla  
La caldera cuenta con un sistema de parrillas tipo fija y móvil accionado 
hidráulicamente con un regulador de velocidad que garantiza la perfecta 
distribución del combustible en los diversos regímenes de operación de la 
caldera.  

En la parrilla acontece la quema del combustible, BIOMASA, auxiliado por 
ventiladores que insuflan aire en el hogar, para aprovechar al máximo la energía 
térmica almacenada en los combustibles. Gracias a la avanzada tecnología 
empleada en nuestro sistema de parrillas, conseguimos obtener altos niveles de 
rendimiento con baja emisión de particulados, contribuyendo para la 
preservación del medio ambiente. 

Cámara de combustión – hogar 
Los hogares de Biochamm Caldeiras son construidos en paredes aleteadas, 
proporcionado estanqueidad de gases en el hogar, con ausencia de pérdidas y 
dispensando mantenimientos. 

Como es en el hogar que ocurren los procesos más importantes y decisivos para 
el satisfactorio desempeño del equipo, los hogares de Biochamm Caldeiras 
poseen una geometría interna desarrollada con la finalidad de dividir el paso de 
los gases en la caldera, uniformar la presión sobre los puntos de quema, 
aumentar la superficie de intercambio térmico, disminuir el arrastre de 
particulados no quemados y aumentar la temperatura del hogar. 

El hogar se destaca por las siguientes características: 

i. Proyectado y dimensionado para garantizar una perfecta circulación del 
agua por convección natural 

ii. Estructura de fijación del refractario con dilatación controlada, 
garantizando una  larga vida útil; 

iii. Construida con concepción vertical, con garantía de contracción de los 
gases para alcanzar una completa combustión.  

Extractor de cenizas 
El extractor de cenizas es un equipo instalado en el final del parrillado, cuya 
función es realizar la remoción de cenizas y residuos que no son arrastrados con 
los gases y quedan en el hogar.  



- 42 - 

Su accionamiento es hidráulico y el sistema está compuesto de parrillas fijas y 
móviles, con el mismo principio de funcionamiento que el parrillado de la 
caldera.  

Unidad hidráulica 
La unidad hidráulica es responsable por el accionamiento del parrillado, silo 
y extractor de cenizas, siendo compuesta por un único recipiente de aceite, 
en el cual están instaladas bombas individuales  para cada equipo accionado. 
El control del avance y retroceso de los cilindros hidráulicos es hecho 
mediante válvulas solenoides y presostatos. 

La unidad cuenta con elementos filtrantes y un sistema de refrigeración del 
aceite hidráulico, consiguiendo mantener las características del aceite por 
más tiempo, sin perjudicar el sistema. 

 

Nota

Detalles de operación y características de la unidad, deben ser 
consultadas en el manual de operación, ver DATA BOOK. Las 
características y aceites recomendados por el fabricante del equipo 
deben ser rigurosamente seguidos a fin de no comprometer el 
funcionamiento del equipo. 



 

 

 

 

 

 

 

 

2.B)  PANTALLA 

OPERACIONAL CL 3 



PANTALLA OPERACIONAL CALDERA 3 

 

 



 

 

 

 

 

 

 

 

2.C) EXTRACTO MANUAL 

CALDERA 4_ BFB 
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7. Soot blowers

Three (3) Clyde Bergemann, or Equal Electric Motor Operated Retractable Type Sootblowers
complete cast steel mechanically operated blowing medium
admission valves having externally adjustable blowing pressure
control, standard ANSI companion flanges, studs, nuts, and
gaskets.  Included are positive pressure wall sleeve adapters,
element support bearings, and special weatherproof TENV 1 HP,
electric motor having Class “F” insulation and factory wired to a
NEMA 4 terminal strip junction box. Elements are 2 3/8” diameter. 

Ten (10) Clyde Bergemann, or Equal Electric Motor Operated Rotary Type Sootblowers
complete cast steel mechanically operated blowing medium
admission valves having externally adjustable blowing pressure
control, standard ANSI companion flanges, studs, nuts, and
gaskets.  Included are positive pressure wall sleeve adapters,
element support bearings, and special weatherproof TENV 1/2 HP,
electric motor having Class “F” insulation and factory wired to a
NEMA 4 terminal strip junction box. Elements are 60.3mm (2 3/8”) diameter. 

8. Fluid Bed System

8.1.General design

In order to ensure stable combustion with low emission of pollutants, the combustion sequence 

is separated into three sections:

1. A primary combustion zone with a fluidized bed operating in a sub-stoichiometric mode. 

Here the fuel is added and gasified. The thermal output to the cooling water in this section 

is low.

2. A mixing zone, physically forced, where secondary air is added. In this zone any 

stratification of combustible gases is broken up and combustion is raised to over-

stoichiometric conditions.

3. A final combustion zone. Here the final combustion air is added in a flow field characterized

as plug flow. 

In order to provide good availability of the plant, special emphasis is given to the design of 

the bottom grid and bottom ash removal system. FSE to provide sectional side view of FSE 

offering of proposed sootblower arrangement and overall design configuration for review.
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Primary zone: Bottom bed

The design of the bottom bed is especially important when firing difficult fuels that can be 

contaminated with large particles or species with low melting temperature characteristics.

Cross sectional area

The cross sectional thermal loading of the bottom bed will control both particle carryover as well 

as the maximum turn down ratio of the plant, based upon bed velocities and firing rate. For this 

particular project, the moisture content is the bottleneck of the system so the bed area heat 

release is a relatively low number at 1,202 kW/m² (381,000 BTU/hr/ft²). 

Height of primary zone

In the top of the primary combustion zone the gases are physically forced to mix by a 

contraction of the cross sectional area. In order to prevent an excessive carryover of bed 

material, the height between the bed surface and contraction will be larger than the settling 

height of particles thrown up from the bubbling bed surface. The fines will all follow the gas 

stream. However, the bulk density of fines as a function of height above the bed surface will 

decline to an asymptotic value. Thus, positioning the gas contraction above the height of 

asymptotic value will maximize the residence time of the fines in the primary zone.

A typical bed material holding a particle density of 2 900 kg/m³ is considered. The superficial 

gas velocity through the bed will be of the order of <1.6 m/s at 850°C. The static bed height is 

assumed to be 0.7 m. The average particle size is 500 µm. Using these values, the border 

between coarse and fines will be approximately 250 µm.

Fuel feeding

The fuel shall be fed by four (4) fuel chutes combined with a pneumatic spreader. The fuel 

chutes will be located approximately 3 feet above the bed surface.

Flue gas recirculation

Flue gas recirculation (FGR) will be used for turndown in the bed at reduced firing rates.  The 

FGR will maintain a semi uniform velocity profile through the bed across the system’s load 

range.  This allows for more complete combustion and better emissions across the entire load 

range.

Refractory lining

The primary combustion zone will be completely refractory lined in order to minimize the erosion 

from this region to the boiler walls.
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Fluidized bed bottom

Design of individual primary air nozzle

The pressure drop over the nozzles will be ~4000 Pa to secure an even distribution.

To prevent bed material draining through the primary air nozzles at operational stops, the 

diameter of each individual orifice will angled at 35-40°. The fractional opening area of the 

primary air nozzles will be in the order of 0.6%.

Ash drain and bottom ash classification and recirculation [(Options B) and C)]

An open bottom bed design will be employed.

From the open bottom bed hopper the bed material is withdrawn using a series of vibrating 

conveyors. The material is fed directly into a vibrating conveyor with a perforated bottom to 

classify the ash, in which the larger particles are separated. The classified material is returned 

to the make-up sand silo. In order to avoid any excessive accumulation of unwanted species, 

causing bed agglomeration or fouling, it will be possible to partly withdraw the classified bed 

material from the system.

Secondary combustion zone

Freeboard

In order to maximize the residence time for fines, which include small fuel particles, the 

freeboard height should be more than 2.5 metres. If the freeboard height is in the order of 4 

metres elutriation can be avoided for the majority of the coarse particles. Thus, the primary zone 

contraction is designed to start approximately from a height of 3 metres to a 4-metre height.

After the primary zone, final combustion air is supplied in two registers, as secondary and 

tertiary air. A secondary combustion zone is established.

Secondary register with coaxial nozzles

Secondary air is introduced in the contraction of the furnace from both the front and back wall at 

4 metres height. To yield an efficient mixing between the combustion air and the burnable 

gases, the nozzles are positioned with an interlaced flow pattern from opposite walls. The 

nozzle dimensions are designed to yield rapid penetration towards the opposite wall. Coaxial 

nozzles will be used. In these nozzles, the air is introduced through the centre of and flue gas 

through the annulus.

In order to establish as low NOx conditions as possible, the combustion stoichiometry will be 

raised to approximately 1.0 by the secondary air.
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Tertiary register air

The tertiary register will be positioned approximately 1 meter above the secondary register (5

meters height). To further improve the mixing with the flue gases, the nozzles are located on 

each sidewall.  The system stoichiometry will be brought to approximately 1.25 in this zone.

The FSE Energy Fluid Bed Combustion System is a bubbling fluid bed type. Automatic ash 

discharge is accomplished by opening valves under each hopper to maintain the desired 

fuel/ash bed conditions.

The air headers used for fluidizing the sand are fabricated from 18” Schedule 40 Piping.  The 

headers will have 2” branch connections with forged nozzles.  Each nozzle has approximately 
16 holes.  There are nine air headers.  The nozzles will be on 4” centers.  The system has

adequately stiffened hoppers under the fluid air headers and shall be fabricated from 3/8” 

carbon steel.  The hoppers will be used to cool the bed material before it is discharged into the 

bed system.  Expanded metal with standoffs will be used for personnel protection.

Each air header will have a dedicated control damper. An electric actuator will drive the damper.

There will be thermocouples installed in the bed and hoppers to track the bed and hoppers

temperatures.

There will be an expansion joint between the bottom supported bed and the top supported 

boiler.

Each hopper will have a 24” x 24” access door.

9. Fuel Distributors

Air Swept Distributors will be located on the front wall to pneumatically distribute the fuel onto 
the boiler. These spouts have a high-pressure adjustable air swept floor for distribution control. 
The floor is adjustable from 0º to 10º and can be adjusted while boiler is on line. There will be 
four (4) 36” distributors.

10. Fuel Feeders / Metering Bins

Four (4) individual three-drum feeders will be provided with a combined total 15 minutes of 
storage (with guarantee fuel at MCR) in the top chutes. Each feeder will have 1 discharge spout.  
Three rotating drums break up the Eucalyptus fuel before it enters the air swept feeders.  They 
come complete with 7.5 HP gear drives.  Motors are 400V/3PH/50Hz.

11. Rotary Air Dampers

Rotating air damper assemblies to be mounted at air inlet of distributors. A gear motor will drive 
the dampers, through interconnecting shafting.



 

 

 

 

 

 

 

 

2.D)  PANTALLA 

OPERACIONAL CL 4 



PANTALLA OPERACIONAL CALDERA 4 

 

 



 

 

 

 

 

 

 

 

4.A)  CARTA ENESA_ 112 

2020 







 

 

 

 

 

 

 

 

4.B)  REGISTRO SEREMI DE 
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4.C)  REGISTRO SEREMI DE 
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