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EXECUTIVE SUMMARY / RESUMEN EJECUTIVO

Project

In close operation and by order of Coordinador Eléctrico Nacional (the Coordinator), the heat rate
measurements at Nueva Ventanas, as per Coordinator requirement, have been conducted by CerTa Veritas
(- former PTM team of KEMA -) as an independent party in the period September 26% 2023 through
September 30th 2023. In total seven tests have been performed.

En estrecha operacion y por orden del Coordinador Eléctrico Nacional (el coordinador) se han requerido
las mediciones de consumo especifico neto (CEN) en la Unidad Nueva Ventanas de la corporacion de AES
Andes, segun el requerimiento de Coordinador Eléctrico Nacional (el coordinador) mismas han sido
realizadas por CerTa Veritas (-antiguo equipo del PTM de KEMA-) como parte independiente en el periodo
comprendido entre el 26 de septiembre de 2023 y el 30 de septiembre de 2023.

The test procedure, with reference 23-0092 Protocolo de Pruebas CEN La Unidad de Nueva Ventanas rev.1,
dated the 8t of September 2023, which has been agreed by parties involved, has been used as a guideline.

El procedimiento de las pruebas han utilizado como referencia el Protocolo de Pruebas CEN La Unidad
Nuevas Ventanas rev.1 23-0092, con fecha de 8 de septiembre del 2023, mismo que ha sido aprobado
por las partes implicadas.

Purpose

The purpose of the heat rate test is to determine the net heat rate (Consumo Especifico Neto, CEN) of the
unit according to the requirements of the Coordinador Eléctrico Nacional (the Coordinator). To fulfil the
Coordinator requirements, the heat rate is corrected and adjusted for the common auxiliaries, support
auxiliaries and facilities, which are not directly involved to produce fuel related net electrical power of the
unit

El propdsito de las pruebas de consumo especifico es determinar el Consumo Especifico Neto (CEN o Heat
Rate) de la unidad de acuerdo con los requisitos del Coordinador Eléctrico Nacional (el Coordinador). Para
cumplir con los requisitos del Coordinador, el Consumo Especifico Neto es corregido y ajustado para los
auxiliares comunes, auxiliares de soporte e instalaciones que no estan directamente involucrados en la
produccion de energia eléctrica neta relacionada con el combustible de la unidad.

Report

In this report the results are presented of the conducted heat rate tests of Nueva Ventanas. The results
are based on the final coal analyze results (100% Cerrejon E), unburned analysis of the fly-ash and bottom-
ash. The analysis has been performed by PCM lab Santiago.

En este informe se presentan los resultados de las pruebas realizadas en Nueva Ventanas. Los resultados
se basan en los resultados finales del andlisis de carbén (100% Cerrejon E), andlisis sin quemar de la
ceniza volante y la ceniza de fondo. El analisis ha sido realizado por el laboratorio PCM Santiago.

Final Results

In table 1 the final results of the heat rate tests of Nueva Ventanas are presented and a graphical
presentation of the net heat rate is given in figure 1. For more detail information of the results, we refer
to chapter 9 and Appendix F and G.
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En la tabla 1 se presentan los principales resultados finales de las pruebas de consumo especifico de Nueva
Ventanas y en la figura 1 se presenta una presentacion grafica de CEN. Para una informacion mas detallada
de los resultados, véase el capitulo 9 y los apéndices F y G.

Table 1 Summary Result of Nueva Ventanas (HHV) / Resumen de los resultados de la
Unidad Nueva Ventanas (HHV)

Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number / | Pruebas de CEN Unitario
NUmero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de punto | Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45

Net Power Plant Corr.

@0560 Pe Net Power Unit (kWh) kW 242516 |215913 | 186108 |157490 |129117 | 99290 | 67580
@0561 Pe Aux.Power Corr. kw 923 929 902 912 928 942 923
@0957 Pe Add.Corr.Pow.Factor kW -140 -108 -89 -67 -53 -33 -17
@0958 Pe Add.Corr.CW. Temp. Pres. kW 135 121 104 89 74 58 41
@0965 Pe Net Power Unit Corr. kW 243434 | 216855 | 187025 | 158424 | 130066 |100258 | 68527

Net Heat Rate Plant Corr.

@0960 Qc Fuel Cons.Corr.Plant ki/s 669881 | 605638 |532521 |461462 |388963 |313955 (236847
@0970 HR Net HR Plant Corr. ki/kWh | 9906.5 |10054.2 |10250.4 | 10486 10766 11273 12442
@0972 HR Net HR Plant Corr. Kcal/kwh | 2366.1 | 2401.4 | 2448.3 | 2504.6 | 2571.4 | 2692.6 |2971.8

Net HR Plant @Standard HHV
@0976 M Coal Corr. HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
@0981 HR Net HR Plant (at 6350) g/kWh 372.6 378.2 385.6 394.4 404.9 424.0 468.0

Final Result Net Heat Rate

VENTANAS UNIT 3 (2023)
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Figure 1 Result Net Heat Rate of Nueva Ventanas / Resultados de la Unidad Nueva Ventanas
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1 INTRODUCTION / INTRODUCCION

In close operation and by order of Coordinador Eléctrico Nacional (the Coordinator), the heat rate
measurements at Nueva Ventanas, as per Coordinator requirement, have been conducted by CerTa Veritas
(- former PTM team of KEMA -) -) as an independent party in the period from the 26t of September 2023
until the 30t of September 2023. In total seven tests have been performed.

En estrecha operacion y por orden del Coordinador Eléctrico Nacional (el coordinador) se han requerido
las mediciones de consumo especifico neto (CEN) en la Unidad Nueva Ventanas de la corporacion de AES
Andes, segun el requerimiento de Coordinador Eléctrico Nacional (el coordinador) mismas han sido
realizadas por CerTa Veritas (-antiguo equipo del PTM de KEMA-) como parte independiente en el periodo
comprendido entre el 26 de septiembre de 2023 y el 30 de septiembre de 2023.

The test procedure, with reference 23-0092 Protocolo de Pruebas CEN La Unidad de Nueva Ventanas rev.1,
dated the 8t of September 2023, which has been agreed by parties involved, has been used as a guideline.
The observations and deviations from the test procedure are described in chapter 10.

El procedimiento de las pruebas han utilizado como referencia el Protocolo de Pruebas CEN La Unidad
Nuevas Ventanas rev.1 23-0092, con fecha de 8 de septiembre del 2023, mismo que ha sido aprobado
por las partes implicadas. Las observaciones y desviaciones del protocolo de ensayo se describen en el
capitulo 10.

The purpose of the heat rate test is to determine the net heat rate (Consumo Especifico Neto, CEN) of
the unit according to the requirements of the Coordinador Eléctrico Nacional (the Coordinator) as
described in the Anexo Tecnico “Determinacion de Consumos Especificos de Unidades Generadoras”. To
fulfil the Coordinator requirements, the heat rate is corrected and adjusted for the common auxiliaries,
support auxiliaries and facilities, which are not directly involved in the fuel related net electrical power
production of the unit.

El propdsito de las pruebas de consumo especifico es determinar el Consumo Especifico Neto (CEN o Heat
Rate) de la unidad de acuerdo con los requisitos del Coordinador Eléctrico Nacional (el Coordinador) como
se describe en el Anexo Técnico “Determinacion de Consumos Especificos de Unidades Generadoras”. Para
cumplir con los requisitos del Coordinador, el Consumo Especifico Neto es corregido y ajustado para los
auxiliares comunes, auxiliares de soporte e instalaciones que no estan directamente involucrados en la
produccion de energia eléctrica neta relacionada con el combustible de la unidad.

The following (external) representatives were present during the performance tests:

Los siguientes representantes (externos) estuvieron presentes durante las pruebas de CEN:

AES Andes : Mr. Osman Cabrera Vasquez
AES Andes : Mr. Felipe Delgado
CerTa Veritas : Mr. Mathijs Snippert
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2 DESCRIPTION OF THE UNIT / DESCRIPCION DE LA UNIDAD

CerTa Veritas

The Ventanas power plant (unit 1 till unit 4) is located at the coast near Puchuncavi, Chile, in the Valparaiso
Region about 50 km north to Valparaiso. The four units are conventional type coal-fired thermal units with
a total installed gross power capacity of 884 MWe.

La planta de energia de Ventanas (unidad 1 hasta la unidad 4) se encuentra en la costa, cerca de
Puchuncavi, Chile, en la regién de Valparaiso, a unos 50 km al norte de Valparaiso. Las cuatro unidades
son unidades térmicas convencionales de carbdn con una capacidad bruta total instalada de 884 MWe.

The Nueva Ventanas unit is equipped with a conventional condenser, supplied with seawater from the
pumping station. The seawater pumping station also supplies seawater to the multi-stage long tube flash
evaporator desalination plant. Desalinated water is treated further in the demineralization plant. The
desalination plant supplies make-up water, fire-fighting water, potable water, service water, and other
facility water.

La unidad de Nueva Ventanas esta equipada con un condensador convencional, suministrado con agua de
mar de la estacién de bombeo. La estacién de bombeo de agua de mar también suministra agua de mar
al sistema de destilacién con un evaporador flash de tubo largo y etapas multiples. El agua desalinizada
es tratada en la planta de desmineralizacidn. La planta de desalinizacion suministra los sistemas para agua
de reposicién (make-up), agua de extincién de incendios, agua potable, agua de servicio y otras
instalaciones de agua.

The steam cycle is based on a conventional steam turbine with a nominal operating pressure of 162 bar(a)
and a nominal HP and IP operating temperature equal to 568 °C. Low pressure exhaust steam from the
steam turbine is condensed in a condenser operating under vacuum. The steam turbine system has no
bypass system.

El ciclo de vapor se basa en una turbina de vapor convencional con una presion de funcionamiento nominal
de 162 bar (a) y una temperatura de funcionamiento nominal HP e IP igual a 568 °C. El vapor de escape
de presidon baja de la turbina de vapor se condensa en un condensador que opera al vacio. El sistema de
turbina de vapor no tiene sistema de bypass.

The steam turbine generator is connected to the local 245 kV grid through a step-up transformer. The
steam turbine generator is connected to the main transformer by means of an isolated phase bus. The
unit auxiliary transformers provides the power for the unit’s own load and plant’s common load.

El generador de turbina de vapor esta conectado al sistema local de 245 kV a través de un transformador
elevador (step up). El generador de la turbina de vapor estd conectado al transformador principal por
medio de una barra de fase aislada. La unidad incluye transformadores auxiliares para el servicio de todas
las cargas propias de la planta y las cargas de las estaciones comunes.
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3 STANDARDS / ESTANDARES

The following standards will be used as a guideline for the CEN tests:

Los siguientes estéandares seran usados como una guia para las pruebas CEN:

ASME PTC 46

- ASME PTC 4

- ASME PTC 6

- ASMEPTC 12.2
- ASME PTC 19.1

- ASME PTC 19.5
- IS0 5167

- IAPWS-IFC97

- NEN-ISO 18283

- NEN-ISO 13909

- EN 12952-15 (2003)

- ASTM D3302

- ASTM D3172

- ASTM D3173

- ASTM D3174

ASTM D3175

- ASTM D5685

- ASTM D5373

- ASTM D3180

- ASTM D4239

- ASTM D7348

Performance Test Code on overall Plant Performance, 2015 / Estandar de
Prueba de Rendimiento sobre el Rendimiento General de la Planta

Fired Steam Generators, 2013 / Generadores a Vapor

Steam Turbines, 2004 / Turbinas de Vapor

Steam Surface Condensers, January 2010 / Condensadores de Superficie
de Vapor

Test uncertainty, 2013 / Incertidumbre de prueba

Flow Measurement, 2004 / Medicién de Flujo

Measurement of fluid flows by means of differential pressure

devices inserted in circular cross-section conduits running / Medicién de los
flujos de fluido por medio de dispositivos de presion diferencial insertados

en conductos de seccion transversal circular

Properties of Water and Steam, The Industrial Standard / Propiedades de
Agua y Vapor, El Estandar Industrial

Hard coal and coke - manual sampling, September 2006 / Carbén duro y
coque - muestreo manual

Mechanical sampling moving streams / Muestreo mecanico en Corrientes
en movimiento

Water-tube boilers and auxiliary installations / Calderas acuotubulares e
instalaciones auxiliares

Test Method for Total Moisture in Coal / Método de Prueba para la
Humedad Total en el Carbdn

Practice for Proximate Analysis of Coal and Coke / Practica para Andlisis
de Proximidad de Carboén y Coque

Test Method for Moisture in the Analysis Sample of Coal / Método de
Prueba de Humedad en el andlisis de la muestra de carbon

Test Method for Ash in the Analysis Sample of Coal from Coal / Método de
Prueba de Ceniza en el analisis de la muestra de carbon

Test Method for Volatile Matter in the Analysis Sample of Coal / Método
de Prueba para el analisis de la materia volatil en la muestra de carbdn
Test Method for Gross Calorific Value of Coal / Método de Prueba para el
Valor Calorifico Bruto del Carbdn

Test Methods for Determination of C, H and N in Analysis Samples

of Coal / Métodos de Prueba para la Determinaciéon de C, Hy N en el
Analisis de las muestras de carbdn

Practice for Calculating Coal and Coke Analyses from As-Determined

to Different Bases / Practica para Calcular Analisis de Carbon y Coque
segun lo Determinado por Diferentes Bases.

Test Method for Sulfur in the Analysis Sample of Coal / Método de Prueba
para el Azufre en la Muestra de Analisis de Carbdn

Test Methods for LOI of Solid Combustion Residues / Método de Prueba
para LOI de Residuos Sélidos de Combustion.
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4 REFERENCE CONDITIONS /CONDICIONES DE REFERENCIA

The CEN of the unit have been corrected to the following reference conditions:

El CEN de la unidad sera corregido con las siguientes condiciones de referencia:

Table 4-1 Reference conditions Nueva Ventanas / Condiciones de Referencia Nueva Ventanas

Description / Descripcion Unit Reference Conditions
Ambient temperature / Temperatura Ambiente °C 14.90
Ambient relative humidity / Humedad Relativa de % 86

Ambiente

Cooling water inlet temperature / condenser pressure / °C/mbara 15/46

Temperatura de Entrada de agua de enfriamiento /
Presion del Condensador

Power factor generator steam turbine / Factor de - 0.95
Potencia generador turbina de vapor

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com Page 6
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5 TEST PROGRAM HEAT RATE TESTS / PROGRAMA DE PRUEBAS
DE CONSUMO ESPECIFICO

Seven tests, as presented in table 5-1, have been evaluated.

Se han evaluado siete pruebas, tal como se presentan en la tabla 5-1.

Table 5-1 Test program/ Programa de pruebas

Performance Test / Pruebas de No.1 No.2 No.3 No.4 No.5 No.6 No.7
CEN

Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com
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6 OPERATING CONDITIONS / CONDICIONES OPERACIONALES

The purpose of the tests was to access the real performance of the unit as accurate as possible under
normal operation conditions. The unit was operating stand alone without any interconnection to the other
units, so no interconnection with auxiliary steam systems and/or auxiliary power systems with the other
units. All auxiliary steam and/or auxiliary power which is not directly needed for power generation by the
unit were shut down. During all the heat rate tests of Nueva Ventanas, Campiche Ventanas was also not
in operation.

CerTa Veritas

El objetivo de estas pruebas es acceder al rendimiento real de la unidad de la forma mas precisa posible
en condiciones normales de operacion de la planta. La unidad tiene que funcionar sin ninguna interconexion
con otras unidades y operar de manera independiente, por lo que no existird interconexién de sistemas
auxiliares de vapor y / o interconexion de energia auxiliar entre las otras unidades. Todo el vapor auxiliar
y / o sistema de potencia auxiliar que no se necesite directamente para la generacion de energia de la
unidad sera detenido o aislado. Durante la ejecucién de las pruebas de CEN en Nueva Ventanas, Campiche
Ventanas estaba en operacion, pero no existieron auxiliares comunes en operacion.

The unit was operating with the nominal internal set points of the main parameters. To increase the
stability of the unit and the quality of the measurements, the following operating conditions — which might
deviate from normal operation conditions - were applied:

La unidad serd operada con los puntos de ajuste (setpoints) internos nominales de los parametros
principales. Para aumentar la estabilidad calidad de las mediciones, se aplicaran las siguientes condiciones
de operacion, las cuales pueden ser desviaciones de la operacion normal:

- frequency control of the unit out of operation / control de frecuencia de la unidad fuera de servicio.

- soot blowing system not in operation during the tests / sistema de sopladores de hollin fuera de servicio
durante las pruebas

- continuous blow down and periodical blow down closed / purgas continua y periédica cerradas.

— specific batch processes influencing the net power output of the tested unit were shut down, e.g.
cranes, hoists, coal transportation belts / los procesos por lotes especificos que influyen en la
produccion de potencia neta de la unidad de prueba, como grias, equipos de izaje, transportes de
carbén a bunkeres de carbdn fueron cerrados

- a small-scale cycle isolation check was carried out for valves that have a direct effect on the accuracy
of the methodology (for instance undesired circulation flows around the HP feed water heaters and/or
deaerator (undesired leakages to the condenser) / se realizé una verificacion a pequefia escala del
aislamiento ciclico para aquellas valvulas que tengan un efecto directo os calentadores de agua de
alimentacién de HP y / o el desaireador (fugas no deseadas al condensador)

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com Page 8
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Further the following operating conditions were applied: / Ademas, se aplicaran las siguientes condiciones

de operacién:

— make-up water supply of the unit in normal operation / suministro de agua make-up de la unidad en
operacion normal

— bypass systems closed / sistemas de bypass cerrados

— diesel oil system and diesel generator out of operation / Sistema diesel y generador de diesel fuera de

servicio

— steam air heater out of operation, unless required to prevent too low flue gas temperature after the

air heater / el calentador de aire de vapor esta fuera de servicio, a menos que sea necesario para
evitar una temperatura de gases de combustion demasiado baja después del calentador de aire

— nominal cooling water flow to the condenser / flujo nominal de agua de enfriamiento hacia al
condensador.

For the various load points of the performance test the operating conditions were different. In table 6.1
and table 6.2 an overview is presented of the number of main auxiliaries in operation during the tests and
the actual process conditions during the tests.

Las condiciones de operacion seran diferentes para los diversos puntos de carga de la prueba de
rendimiento. En la tabla 6.1 y en la tabla 6.2 se presenta una descripcién general de los principales
auxiliares en operacién durante las pruebas.

Tabla 6-1
Operacion

Normal auxiliaries in operation during the tests / Auxiliares Normales en

# Numero de

Potencia bruta

# Numero de

# Bombas de agua

# Bombas de agua

# Bombas de agua

prueba (MW) pulverizadores de alimentacidn de circulacion de condensado
1 265.2 4 (A-B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
2 237.3 4 (A-B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
3 206.2 4 (A-B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
4 176.0 4 (A-B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
5 146.1 4 (A-B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
6 115.2 3 (B-C-D) 2 (10, 20) 2 (10, 20) 1(20)
7 82.2 (min) 2 (B-C) 2 (10, 20) 2 (10, 20) 1(20)
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Tabla 6-2

Process conditions during the tests / Condiciones de proceso de la prueba de

rendimiento

# Numero de

Potencia bruta

Presién de vapor

Temperatura de

Temperatura de

Oxigeno caldera de

rueba HP vapor (HP vapor (IP salida
p (MW) (HP) por (HP) por (IP)
bar(a) °C °C %

1 265.2 162.6 525.7 523.5 3.1
2 237.3 162.3 516.5 508.8 3.4
3 206.2 156.7 520.8 509.2 3.8
4 176.0 148.5 522.5 503.6 4.0
5 146.1 140.2 529.4 509.9 3.6
6 115.2 131.2 504.0 474.2 4.9
7 82.2 (min) 121.8 504.3 477.0 6.3
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7 MEASUREMENTS / MEDICIONES

In Appendix A2 an overview is presented of the essential measurements (measuring point list). An
overview of these main measurements is also presented in the diagram of Appendix Al.

En el apéndice A2 se presenta un resumen de las mediciones esenciales (lista de puntos de medicion).
En el diagrama del apéndice Al también se presenta una vision general de estas mediciones principales.

Essential measurements, which have a significant influence on the accuracy of the net heat rate, have
been measured by means of calibrated plant instrumentation.

Las mediciones esenciales que tienen una influencia significativa en la precision de las medidas de consumo
especifico neta, ha sido realizada con la instrumentacion calibrada de la planta.

Measurements which have a minor or even negligible influence, or which will be used for information has
been measured by means of (uncalibrated) plant instruments.

Las mediciones que tienen una influencia menor o incluso insignificante, o que se usaran para informacién
seran medidas por medio de instrumentos (sin calibrar) de planta.

The most essential measurements (which have been measured with calibrated plant instruments) for the
CEN tests are:

Las mediciones mas esenciales (han sido medidos con instrumentos calibrados en la planta) para las
pruebas de CEN son:

- net power of the unit / Potencia neta de la unidad
- gross power of the unit / Potencia bruta de la unidad

- auxiliary power, excluded for power generation as per Coordinator requirement / potencia auxiliar,
excluida de la generacion de energia segun requisito del Coordinador

- feed water flow at boiler inlet / flujo de agua de alimentacién de entrada en la caldera

- attemperator spray water flow to boiler (high pressure) / flujo del agua de atemperacion a la caldera
(alta presidn)

- attemperator spray water flow to re-heater line / flujo de agua de atemperacion a linea del re-
calentador

- main steam pressure and temperature at boiler outlet / presién y temperatura del vapor principal en
la salida de la caldera

- main steam pressure and temperature at re-heater inlet and outlet / presion y temperatura del
vapor principal en la entrada y salida del re-calentador

- auxiliary steam flow, pressure and temperature at the header / flujo de vapor auxiliar, presion y
temperatura en el cabezal

- feed water temperature at boiler inlet / temperatura del agua de mar en la entrada de la caldera

- attemperator spray water temperature to boiler (high pressure) and re-heater / temperatura del
agua de atemperacion a la caldera (alta presion) y re-calentador

- attemperator spray water pressure to boiler (high pressure) and re-heater / presion del agua de
atemperacion a la caldera (alta presion) y re-calentador

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com Page 11



o

% 4

Former PTM team of KEMA

CerTa Veritas

- 02 and CO content in the exhaust gasses after economizer / contenido de O2 y CO en los gases de
escape después del economizador

- exhaust gas temperature after economiser / temperatura del gas de escape después del economizador

- exhaust gas temperature after the air heater / temperatura del gas de escape después del calentador
de aire.

- 02 and CO content in the exhaust gasses after the air heater / contenido de 02 y CO en los gases de
escape después del calentador de aire

- HHV, LHV, Ash, H20 and volatile matter of the hard coal (and ultimate analysis C, H, N, S, O) / HHV,
LHV, ceniza, H20 y volatil del carbdn duro (y ultimo analisis C, H, N, S, O)

- unburned carbon content in bottom ash and fly ash / contenido de carbono no quemado escoria y
ceniza volante

- ambient conditions (temperature, pressure and humidity) / condiciones ambientales (temperatura,
presién y humedad)

- condensor cooling water inlet temperature / temperatura entrada agua de enfriamiento del
condensador

- condenser pressure / presion del condensador

- pre-heating of air / pre-calentamiento de aire.
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8 CORRECTIONS TO REFERENCE CONDITIONS / CORRECCIONES

A LAS CONDICIONES DE REFERENCIA

As per test procedure the following corrections have been applied:

Segun el procedimiento de prueba, se han aplicado las siguientes correcciones:

correction for air temperature at the boundary of the steam generator / correccion relativa para la
temperatura ambiente

correction for air humidity at the boundary of the steam generator / correccion relativa para la
humedad ambiente (contenido de humedad en el aire)

correction for generator power factor / correccion para factor de potencia del generador

correction for condensor cooling water inlet temperature / correccion para temperatura de entrada de
agua

correction for auxiliary power, as per Coordinator requirement / correccidon para potencia auxiliar que
requiera el Coordinador

The applied correction for Nueva Ventanas as per “Anexo Técnico” definition comprises / La correccion
aplicada para Nueva Ventanas segun la definicion del “Anexo Técnico” consiste en:

One mechanical compressor of the desalination plant and the other electrical consumers of the
desalination plant, which were measured at the 34BBA21, BHKO1 and BHKO02 with temporary power
meters.

Un compresor mecanico de la planta de desalinizacidon y los demas consumidores eléctricos de la planta
de desalinizacion que se midieron en los puntos 34BBA21, BHKO1 y BHKO02 con medidores de potencia
temporales.
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9 RESULTS / RESULTADOS

In table 9-1 the final results of the heat rate tests of Nueva Ventanas are presented, a graphical
presentation of the net heat rate results is given in figure 9-1.

En la tabla 9-1 se presentan los principales resultados finales de las pruebas de consumo especifico de
Nueva Ventanas y en la figura 9-1 se presenta una presentacién grafica de consumo especifico neta.

Table 9-1 Summary Results of Nueva Ventanas (HHV) / Resumen de los resultados de la
Unidad Nueva Ventanas (HHV)

Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number / | Pruebas de CEN Unitario
NUmero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de punto | Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45

Net Power Plant Corr.

@0560 Pe Net Power Unit (kWh) kW 242516 | 215913 | 186108 | 157490 | 129117 | 99290 | 67580
@0561 Pe Aux.Power Corr kW 923 929 902 912 928 942 923
@0957 Pe Add.Corr.Pow.Factor kW -140 -108 -89 -67 -53 -33 -17
@0958 Pe Add.Corr.CW. Temp. Pres. kw 135 121 104 89 74 58 41
@0965 Pe Net Power Unit Corr. kW 243434 | 216855 | 187025 | 158424 | 130066 | 100258 | 68527

Net Heat Rate Plant Corr.

@0960 Qc Fuel Cons.Corr.Plant ki/s 669881 | 605638 | 532521 | 461462 | 388963 | 313955 | 23684
@0970 HR Net HR Plant Corr. kJ/kWh 9906.5 | 10054. | 10250. 10486 10766 11273 12442
@0972 HR Net HR Plant Corr. Kcal/kwh | 2366.1 | 2401.4 | 2448.3 | 2504.6 | 2571.4 | 2692.6 | 2971.8

Net HR Plant @Standard HHV
@0976 M Coal Corr. HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
@0981 HR Net HR Plant (at 6350) g/kWh 372.6 378.2 385.6 394.4 404.9 424.0 468.0
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Final Result Net Heat Rate
VENTANAS UNIT 3 (2023)
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Figure 9-1 Result Net Heat Rate of Nueva Ventanas / Resultados de la Unidad Nueva

Ventanas)

In the following Annexes the main detail results are presented:

En los siguientes Anexos se detallan los principals resultados:

Appendix C:
Apéndice C:
Appendix D:
Apéndice D:
Appendix E:
Apéndice E:
Appendix F:

Apéndice F:

Appendix F1:
Apéndice F1:
Appendix F2:

Apéndice F2:

Appendix G:
Apéndice G:
Appendix H:

Apéndice H:
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Results analysis coal, bottom ash and fly ash

Andlisis de resultados de carbodn, cenizas de fondo y volantes
Measurement data CerTa Veritas, Algorithm and AES

Datos de medicion CerTa Veritas, Algoritmo y AES

Control panel screen dumps.

Panel de control de pantallas de descarga.

Results CerTa Veritas calculation program

Resultados del programa de calculo de CerTa Veritas
Measurement input for CerTa Veritas calculation program
Entrada de medicidon para el programa de calculo CerTa Veritas
Results CerTa Veritas calculation program (extended results)
Resultados del programa de calculo de CerTa Veritas (resultados ampliados)
Results ASME PTC 4 Heat Balance method

Resultados del método ASME PTC 4 Heat Balance

Results uncertainty calculation

Calculo de la incertidumbre de los resultados
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In the so-called long results output of Appendix F2, details of the calculations are presented step by
step, so each calculated parameter can be easily checked. The numbers in the CerTa Veritas calculation
program of Appendix F1 and F2 are:

—  numbers @0001 up to @0645: measured values, constants and flag settings
- numbers @0650 up to @3054: calculated results.

En la llamada salida de resultados ampliados del Apéndice F2, los detalles de los célculos se presentan
paso a paso, por lo que cada parametro calculado puede ser facilmente comprobado. Los niumeros en el
programa de calculo de CerTa Veritas de los Anexos F1 y F2 son:

- numeros @0001 hasta @0645: valores medidos, constantes y ajuste de flag.
- numeros @0650 hasta @3054: resultados calculados.

From Table 9-2 until Table 9-6 the main results of the performance measurements are summarized.

Desde la Table 9-2 hasta la Table 9-6 se resumen los principales resultados de las mediciones de
rendimiento.
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Table 9-2 Ambient Conditions, Flow Measurements / Condiciones ambientales, mediciones

de flujo
Point Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number/ | Pruebas de CEN Unitario
Ndmero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
punto End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45
Ambient Conditions
@3001 P Ambient Pressure mbar 1.1234 1.1247 1.1257 1.1236 1.1200 1.1246 |1.1219
@3002 T Ambient Temperature °C 11.12 11.37 10.85 7.45 10.73 7.96 8.35
@0082 X Relative Humidity % 91.92 90.25 90.57 94.09 94.79 93.97 94.58
@3004 X Absolute Humidity ke/kg 0.00681 |0.00679 |0.00657 [0.00543 [0.00686 |0.00561 |0.00582
@3005 X Wet Bulb Temperature °C 10.45 10.55 10.07 7.02 10.30 7.51 7.94
HP Flow Measurement
@0100 dP HP Feed Water Flow mbar 395.3 323.8 241.5 175.7 117.6 78.56 42.58
@1751 P HP Feed Water bar(a) 178.6 175.9 168.1 163.9 153.8 143.7 132.9
@1752 T HP Feed Water °C 250.5 245.3 238.5 231.2 223 211.5 197.3
@1750 M HP Feed Water Flow kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
HP Spray Water Flow
@0105 dP HP Spray Water Flow mbar 0 0 0 0 0 0 0
@1761 P HP Spray Water bar(a) 181.4 178.2 169.8 165.2 154.7 144.3 133.2
@1762 T HP Spray Water °C 51.33 49.26 52.17 45.12 39.92 48.07 48.45
@1760 M HP Spray Water Flow kg/s 0 0 0 0 0 0 0
Cond. Flow to LPH#1
@0160 dP Condensate to LPH#1 mbar 261.7 2135 197.3 156.1 107.9 74.92 43.32
@1401 P Condensate LPH#1 bar(a) 22.02 23.69 24.44 25.85 27.87 29.15 30.36
@1402 T Condensate LPH#1 °C 29.06 28.43 27.78 26.16 26.03 25.17 25.82
@1400 M Cond.Flow to LPH#1 kg/s 161.58 146.01 140.4 124.97 103.99 86.72 66.01
Drain Flow of LPH#2
@0165 dP Drain Flow of LPH#2 mbar 92.10 91.79 76.70 0 0 0 0
@1451 P Drain LPH#2 bar(a) 15.76 14.61 13.21 11.87 10.52 9.217 7.812
@1452 T Drain LPH#2 °C 110.1 106.9 112.2 65.96 27.17 72.29 73.01
@1450 M Drain Flow of LPH#2 ke/s 17.39 17.38 15.86 0 0 0 0
Auxiliary Steam Flow
@0115 dP Auxiliary Steam Flow mbar 0 3.20 3.40 3.47 0 1.57 4.78
@1951 P Auxiliary Steam bar(a) 9.08 9.11 9.13 9.09 9.06 9.10 9.14
@1952 T Auxiliary Steam °C 185.1 185.0 185.0 184.1 185.0 185.1 186.4
@1850 M Auxiliary Steam Flow ke/s 0.193 0.193 2.945 2.945 0.193 0.999 0
@1860 M Auxiliary Steam Flow ke/s 0 0 0 0 0 0 2.428
LPH#1+Drain LPH#2
@1400 M Cond.Flow to LPH#1 kg/s 161.58 149.45 142.03 127.78 115.18 88.92 73.44
@1450 M Drain Flow LPH#2 kg/s 17.39 19.82 18.55 16.16 13.59 10.35 7.70
@1500 M Cond.Flow Deaerator kg/s 178.97 169.27 160.58 143.94 128.77 99.28 81.15
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Table 9-3 Flow Calculations and Decisive Feed Water Flow / Calculos de Flujo y flujo decisivo
de agua de alimentacion

Point Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number/ | Pruebas de CEN Unitario
Ndmero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
punto End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45
FW Method Measured
@1750 M Feed Water Boiler kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1760 M HP Spray to Boiler kg/s 0 0 0 0 0 0 0
@1756 M FW Boiler Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
Heat Balance Deaerator
@1500 M Cond.Flow Deaerator kg/s 17897 | 163.39 | 143.04 | 124.97 | 103.99 86.72 66.01
@1603 H FW Outlet Deaerator ki/kg 804.9 785.6 759.9 7315 700.5 663.2 615.2
@1503 H Cond. to Dearerator ki/kg 653.5 638.8 620.2 596 567.3 542.4 500.2
@1740 M Drain HPH#5 kg/s 24.31 21.65 18.1 14.86 11.66 9.023 6.017
@1743 H Drain HPH#5 ki/kg 859.0 835.6 803.9 771.7 735.6 695.6 643.9
@1553 H Extraction Steam ki/kg 3149.1 3127.1 3132.1 3127.8 3140.7 3086.0 |3092.1
@1550 M Steam to Dearerator kg/s 10.94 9.73 8.04 6.75 5.45 4.12 2.89
FW Outlet Deaerator
@1500 M Cond.Flow Deaerator kg/s 178.97 163.39 143.04 124.97 103.99 86.72 66.01
@1550 M Steam to Deaerator ka/s 10.94 9.73 8.04 6.75 5.45 4.12 2.89
@1740 M Drain HPH#5 kg/s 24.31 21.65 18.10 14.86 11.66 9.023 6.017
@1600 M FW Outlet Deaerator kg/s 214.22 194.77 169.17 146.58 121.1 99.86 74.92
FW Method Condensate
@1600 M FW Outlet Deaerator kg/s 214.22 | 194.77 | 169.17 | 146.58 1211 99.86 74.92
@1800 M RH Spray Water Boiler ke/s 0 0 0 0 0 0 0
@0990 dM Level Change Deaer. ka/s 0.05 -0.02 -0.01 0.00 0.02 0.01 0.18
@1757 M FW Condensate Meth. kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
Comparison Methods
@1757 M FW Condensate Meth. kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
@1756 M FW Boiler Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0776 X Deviation % -1.58 -1.57 -1.45 -0.40 0.09 0.27 1.62
Decisive FW Flow
@0040 F Factor FW Method - 1 1 1 1 1 1 1
@1756 M FW Boiler Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0041 F Factor Cond.Method - 0 0 0 0 0 0 0
@1757 M FW Condensate Meth. kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
@1755 M Decisive FW Flow kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
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Table 9-4 HP Heater#5 and HP Heater#6 / HP Calentador#5 y HP Calentador#6

Point Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number/ | Pruebas de CEN Unitario

Numero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
punto End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45

Heat Balance HPH 6
@1700 M HP Feed Water Inlet kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1701 P HP Feed Water Inlet bar(a) 180.6 177.5 169.3 164.9 154.5 144.2 133.3
@1702 T HP Feed Water Inlet °C 218.0 2135 207.4 201.0 193.9 184.3 172.1
@1703 H Enthalpy FW Inlet ki/kg 939.5 919.5 891.9 863.2 831.5 789.1 735.2
@1711 P HP Feed Water Outlet bar(a) 178.6 175.9 168.1 163.9 153.8 143.7 132.9
@1712 T HP Feed Water Outlet °C 250.5 245.3 238.5 231.2 223.0 211.5 197.3
@1713 H Enthalpy FW Outlet ki/kg 1088.9 1064.4 1032.7 998.7 961.2 908.9 845.6
@1021 P Extraction HPH 6 bar(a) 41.94 37.98 33.09 28.53 23.96 19.3 14.33
@1021 T Extraction HPH 6 °C 336.0 323.6 324.2 324.2 328.7 302.7 301.6
@1023 H Enthalpy Extrac.HPH 6 ki/kg 3052.8 | 3031.4 | 3046.4 | 3058.2 | 3080.4 | 3032.5 |3043.6
@1722 T Drain Outlet HPH 6 °C 223.7 218.4 211.4 204.1 196.1 186.0 173.3
@1723 H Drain Outlet HPH 6 ki/kg 961.2 936.5 904.6 871.3 835.4 790.1 733.8
@1020 M Extraction Flow HPH 6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
Heat Balance HPH 5

@1730 M HP Feed Water Inlet kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1731 P HP Feed Water Inlet bar(a) 182.7 179.2 170.6 165.8 155.2 144.8 133.7
@1732 T HP Feed Water Inlet °C 194.2 189.7 183.6 177.3 170.0 161.6 151.0
@1733 H Enthalpy FW Inlet ki/kg 833.9 814.4 787.2 759.7 727.5 690.5 644.5
@1701 P HP Feed Water Outlet bar(a) 180.6 177.5 169.3 164.9 154.5 144.2 1333
@1702 T HP Feed Water Outlet °C 218.0 213.5 207.4 201.0 193.9 184.3 172.1
@1703 H Enthalpy FW Outlet ki/kg 939.5 919.5 891.9 863.2 831.5 789.1 735.2
@1051 P Extraction HPH 5 bar(a) 22.82 20.67 18.01 15.52 13.03 10.54 7.860
@1052 T Extraction HPH 5 °C 440.6 426.4 426.0 420.4 425.1 391.1 389.9
@1053 H Enthalpy Extrac.HPH 5 ki/kg 33334 | 3305.3 | 3308.2 | 3299.7 | 3313.6 | 3244.6 |3246.5
@1741 P Drain Outlet HPH 5 bar(a) 22.82 20.67 18.01 15.52 13.03 10.54 7.860
@1742 T Drain Outlet HPH 5 °C 201.4 196.2 189.1 181.9 173.7 164.6 152.7
@1743 H Drain Outlet HPH 5 ki/kg 859.0 835.6 803.9 771.7 735.6 695.6 643.9
@1720 M Drain Outlet HPH 6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
@1722 T Drain Outlet HPH 6 °C 223.7 218.4 211.4 204.1 196.1 186.0 173.3
@1723 H Drain Outlet HPH 6 ki/kg 961.2 936.5 904.6 871.3 835.4 790.1 733.8
@1050 M Extraction Flow HPH 5 kg/s 8.686 7.898 6.762 5.693 4.636 3.674 2.467
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Table 9-5 Boiler Heat Production and Boiler Fuel Efficiency / Produccion de calor de caldera
y Eficiencia de combustible de la caldera

Point Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number/ | Pruebas de CEN Unitario
Numero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
punto End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45
HP Steam Production
@1755 M Decisive FW Flow kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0902 M Boiler Leakage kg/s 1.037 1.037 1.037 1.037 1.037 1.037 1.037
@0509 M Steam Sampling ke/s 0.136 0.136 0.136 0.136 0.136 0.136 0.136
@1760 M HP Spray Water Flow ka/s 0 0 0 0 0 0 0
@1860 M Auxiliary Steam Flow kg/s 0 0 0 0 0 0 2.428
@1000 M HP Steam Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
Cold RH St. Production
@1000 M HP Steam Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@1020 M Extraction Flow HPH 6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
@1850 M Auxiliary Steam Flow kg/s 0.193 0.193 2.505 2.505 0.193 0.999 0
@0901 M Gland Steam Flow HP kg/s 1.947 1.739 1.512 1.298 1.090 0.881 0
@1035 M CRH Steam Inlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
Hot RH Steam Production
@1035 M CRH Steam Inlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
@1800 M RH Spray Water Flow ke/s 0 0 0 0 0 0 0
@1040 M HRH Steam Outlet Boiler kg/s 198.77 | 180.99 | 155.13 | 133.03 | 111.53 91.20 66.76
Boiler Heat Production
@1000 M HP Steam Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@1003 H HP Steam Outlet Boiler ki/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 |3359.3
@1755 M Decisive FW Flow kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1753 H FW Inlet Boiler ki/kg 1088.9 1064.4 1032.7 998.7 961.2 908.9 845.6
@1040 M HRH Steam Outlet Boiler ke/s 198.77 | 180.99 | 155.13 | 133.03 | 111.53 91.20 66.76
@1043 H HRH Steam Outlet Boiler ki/kg 3499.2 | 3469.8 | 34759 | 3468.1 | 3486.8 | 3413.1 |3425.0
@1035 M CRH Steam Inlet Boiler kg/s 198.77 | 180.99 | 155.13 | 133.03 | 111.53 91.20 66.76
@1033 H CRH Steam Inlet Boiler ki/s 3056.7 3035.3 3050.1 3062.2 3085.0 3037.2 |3049.7
@1760 M HP Spray Boiler kg/s 0 0 0 0 0 0 0
@1800 M RH Spray Water Flow kg/s 0 0 0 0 0 0 0
@0902 M Leakage Boiler kg/s 1.037 1.037 1.037 1.037 1.037 1.037 1.037
@0903 H Leakage Boiler ki/kg 2228.8 2203.5 2197.2 2187.7 2183.3 2127.8 |2102.4
@1860 M Auxiliary Steam ke/s 0 0 0 0 0 0 2.428
@1863 H Auxiliary Steam ki/kg 0 0 0 0 0 0 3057.0
@0830 Q Boiler Heat Production kg/s 583141 |528225 |464652 |402733 |339334 |275829 |208799
Boiler Fuel Efficiency
@0520 Ym Fuel Efficiency Measured % 87.07 87.23 87.27 87.31 87.26 87.89 88.19
@0952 Xc Corr.for Ambient Temp. % -0.043 -0.040 -0.046 -0.085 -0.048 -0.079 -0.075
@0953 Xc Corr.for Humidity % 0.026 0.027 0.029 0.043 0.026 0.041 0.038
@0950 Ym Fuel Efficiency Corrected % 87.05 87.22 87.26 87.27 87.24 87.86 88.16
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Table 9-6 Fuel Consumption, Net Heat Rate and Net Heat Rate at Standard HHV of 6350

kCal/kg / Consumo de combustible, consumo especfico neto y consumo especfico neto con un
HHV estandar de 6350 kCal/kg

Point Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Number/ | Pruebas de CEN Unitario
Numero Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
de Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
punto End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45
Fuel Consumption Corr.
@0830 Q Boiler Heat Production ki/s 583141 |528225 |464652 |402733 |339334 |275829 |208799
@0950 Yc Fuel Efficiency Corrected % 87.05 87.22 87.26 87.27 87.24 87.86 88.16
@0960 Qc Fuel Consumption Corr. ki/s 669881 | 605638 |532521 |461462 |388963 |313955 |236847
Net Power Plant Corr.
@0560 Pe Net Power Unit (kWh) kw 242516 |215913 | 186108 | 157490 |129117 | 99290 | 67580
@0561 Pe Aux. Power Corr. kW 923 929 902 912 928 942 923
@0957 Pe Add.Corr.Power Factor kw -140 -108 -89 -67 -53 -33 -17
@0958 Pe Add.Corr.CW Temperature kw 135 121 104 89 74 58 41
@0965 Pe Net Power Plant Corr. kw 243434 | 216855 | 187025 | 158424 | 130066 | 100258 | 68527
Net Heat Rate Plant Corr.
@0960 Qc Fuel Consumption Corr. ki/s 669881 | 605638 |532521 |461462 |388963 |313955 |236847
@0965 Pe Net Power Plant Corr. kw 243434 |216855 |187025 |158424 | 130066 | 100258 | 68527
@0970 HR Net Heat Rate Plant Corr kJ/kWh 9906.5 [10054.2 |10250.4 |10486.2 [10765.8 |11273.4 |12442.4
@0972 HR Net HR Plant Corr. Kcal/kWh | 2366.1 | 2401.4 | 24483 | 2504.6 | 2571.4 | 2692.6 |2971.8
Mass Coal HHV as Fired
@0960 Qc Fuel Consumption Corr. ki/s 669881 | 605638 |532521 |461462 |388963 | 313955 |236847
@0295 HHV Coal (as fired) ki/kg 26556.9 [26330.8 [26364.3 [26431.3 [26217.7 [26523.4 [26506.6
@0975 M Coal Corr. HHV (fired) kg/s 25.22 23.00 20.20 17.46 14.84 11.84 8.94
Mass Coal @6350 kCal/kg
@0975 M Coal Corr. HHV (fired) kg/s 25.22 23.00 20.2 17.46 14.84 11.84 8.94
@0295 HHV Coal (as fired) ki/kg 26556.9 |26330.8 |26364.3 |26431.3 |26217.7 |26523.4 [26506.6
@0511 HHV Coal (standard) kCal/kg 6350 6350 6350 6350 6350 6350 6350
@0976 M Coal Corr. HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
Net HR Plant @Standard HHV
@0976 M Coal Corr. HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
@0965 Pe Net Power Plant Corr. kw 243434 | 216855 |187025 |158424 | 130066 | 100258 | 68527
@0981 HR Net HR Plant (at 6350) g/kWh 372.6 378.2 385.6 394.4 404.9 424.0 468.0
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10 OBSERVATIONS BEFORE AND DURING THE TESTS /
OBSERVACIONES ANTES Y DURANTE LAS PRUEBAS

With respect to the execution of the heat rate test measurements and the heat rate test measurements
itself, the following observations have been made:

Con respecto a la ejecucion de la medicion de las pruebas y las mediciones de las pruebas de CEN en si,
se han percibido las siguientes observaciones:

—  Prior to the heat rate tests, from Thursday the 21st of September 2023 till Saturday 23t of September
2023 several meetings with Operations and Laboratorio Combustibles were attended to coordinate the
heat rate test. Special attention was given to the sampling of the coal, fly ash, bottom ash and the
measurements of the Oz, CO and temperature at the outlets of the air heater.

Antes de realizar las mediciones de consumo especifico, desde el dia jueves 21 de septiembre del 2023
hasta el dia sdbado 23 de septiembre del 2023 se asistieron a varias reuniones con “Operaciones y
Laboratorio de Combustibles” para coordinar las pruebas de CEN. Se prestd especial atencidon al
muestreo del carbdn, las cenizas volantes, las cenizas de fondo y las mediciones de O, CO vy la
temperatura en las salidas del calentador de aire.

- Sampling of the coal and fly ash was rehearsed, and the amount of fly ash collected in 1/2 hour (=
100 gram) was less than described in the protocol. Nevertheless, the fly ash sample is considered as
a representative sample and the collected amount is sufficient for analysis.

Se analizd el muestreo del carbdn y de las cenizas volantes, y la cantidad de ceniza volante recolectada
en 30 minutos (= 100 gramos) fue menor que la descrita en el protocolo. Sin embargo, la muestra de
cenizas volantes fue una muestra representativa y cantidad recolectada fue suficiente para llevar a
cabo el analisis.

— During the tests the exhaust temperature, O2 and CO were measured in ducts A and B after the air
heater. In each duct there were 5 ports, however one port of each duct could not be used as station
instrumentation was installed. Therefore, temperature, O2 and CO were measured at twelve different
positions (3 points per port). During the tests, the O2 levels appeared to be higher than expected,
therefore an additional uncertainty has been considered for these O2 and CO measurement in the
uncertainty calculation.

Durante las pruebas en los ductos Ay B se midid la temperatura en el escape, el Oy CO, después se
procedié a medir el calentador de aire. En cada conducto existieron 5 puertos, pero uno de los puertos
de cada ducto no se pudo utilizar debido a que se instalé instrumentacion de estacidén. Por esta razén
se midieron doce puntos (3 puntos por puerto) de temperatura, O2 y CO. Durante las pruebas, los
niveles de O fueron mas altos de lo previsto, por lo que se ha considerado una incertidumbre adicional
para la medicion de O> y CO en el calculo de la incertidumbre.

— Before the tests normal soot blowing program was performed.
Antes de ejecutar a las pruebas se realizé el programa de soplado de hollin normal.

— During daytime before the tests and in between the tests the silos of the unit where filled up (330 -
460 ton) to have sufficient coal available to complete two tests.

Durante el dia anterior a la realizacion de las pruebas y entre la ejecucion de las pruebas se llenaron
los silos de la unidad (330 - 460 ton) para tener suficiente carbdn y llevar a cabo la ejecucién las dos
pruebas.
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During the test days the boiler was fired with 100% Cerrejon E coal (Columbia).
Durante los dias de prueba, la caldera fue encendida con un carbdn de 100% Cerrajon E (Columbia).

During the test days the desalination plant was in normal operation (one of two units), the electrical
consumption of the plant was measured separately.

Durante los dias de prueba, la planta de desalinizacién se encontraba en operacion normal (una de las
dos unidades), por ello se ha medido el consumo eléctrico de la planta por separado.

During the test days no auxiliary steam was supplied to the SDA. The water supplied to the lime slurry
tanks was sufficient warm for the required reaction.

Durante los dias de prueba, el SDA no fue suministrado con vapor auxiliar. El agua que va a los tanques
de lechada de cal estaba lo suficientemente caliente como para tener la temperatura adecuada de la
lechada para la reaccion.

On Monday the 25th of September, a water/steam leakage test was performed. From 23:15 till 00:15
hour the cycle isolation test was executed; the cycle losses were determined on 19 t/h. The leakage
was significant higher than expected, it appeared that an emergency drain was open during the leakage
test. The test was repeated once again and the leakage was found to be around 9 t/h, which is a more
realistic value for this unit.

El lunes de 25 septiembre se realizé una prueba de hermeticidad del sistema agua/vapor. A partir de
las 23:15 hasta las 00:15 horas en 265MW se realizd la prueba de aislamiento del ciclo; las pérdidas
del ciclo se determinaron en 19 t/h. La fuga fue significativamente mayor de lo que se esperaba y esto
pudo haber sucedido debido a que un drenaje de emergencia estaba abierto durante estas pruebas.
Por ello esta prueba se repitid una vez mas y entonces se comprobé que la fuga era de alrededor de
9 t/h por hora, valor que es mas realista para esta unidad.

The level of the deaerator is maintained by a control valve in the feedwater line to the boiler.

El nivel del purgador de aire es mantenido por una valvula de control en la linea de alimentacion de
agua de la caldera.

During the tests, the superheated and reheat steam temperature and steam pressure were not within
the limits as described in the protocol (ASME standards).

Durante las pruebas, la temperatura del vapor sobrecalentado, recalentado y la presiéon del vapor no
estuvieron dentro de los limites establecidos en el protocolo (normas ASME).

To maintain stable exhaust gas temperature (= 120° C) at SDA inlet, Steam Coil Air Heaters were in
service during test number 6 and 7 (this is normal operation for this unit). The steam flow to the
Steam Coil Air Heaters was controlled manually.

Para mantener una temperatura mas estable(x 120° C) de entrada de los gases de escape a SDA, los
calentadores de aire de serpentin de vapor estuvieron en servicio de la planta durante las pruebas
namero 6 y 7 , este servicio es normal para que esta unidad. Adicionalmente, el flujo de vapor a los
calentadores de aire de serpentin de vapor se controld manualmente.
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During test number 7 the auxiliary steam was not supplied from the cold reheat line, but directly from
the boiler (LTSH Outlet Header). The pressure of the cold reheat line is at this load too low to supply
the sealing steam for the steam turbine.

Durante la prueba nimero 7, el vapor auxiliar no era suministrado desde la linea de recalentamiento
en frio, sino desde la caldera (LTSH Outlet Header). La presion de la linea de recalentamiento en frio
es demasiado baja para suministrar el vapor de sellado para la turbina de vapor.

During all tests the HP superheater steam and reheat steam temperatures were lower than described
in the protocol.

Durante todas las pruebas, las temperaturas del vapor HP sobrecalentado y recalentado fueron
inferiores a las que se destacan en el protocolo.

The high-pressure preheater 2 outlet feedwater temperature, at the feedwater flow measurement, was
measured with a temporarily installed thermocouple as the plant thermocouple indicated an incorrect
value. The plant thermocouple was checked and replaced during the test days.

La temperatura del agua de alimentacion a la salida del precalentador de alta presidén 2, en la mediciéon
del flujo del caudal de agua de alimentacion, se midid con un termopar que fue instalado
temporalmente. Esto debido a que termopar con el que se estaba ejecutando las pruebas en ese
momento indicaba un valor incorrecto. Luego se precedid a comprobar y sustituir el termopar de la
planta durante los dias de prueba.

During the tests, the HP superheater and reheat steam temperature and HP steam pressure were not
within the stability limits as described in the protocol (ASME standards). The unit was more stable at
higher loads.

Durante las pruebas, la temperatura del vapor HP sobrecalentado, recalentado y la presiéon del HP
vapor no estuvieron dentro de los limites de indicados establecidos en el protocolo (normas ASME). La
unidad estaba mas estable a medida que las cargas aumentaban.

During tests, the steam pressure setting was according to the pressure curve, sliding pressure. The
turbine pressure of 161 bar(g) at a load of 276 MW (gross), went down to 120 bar(g) at 80 MW.

Durante las pruebas, la configuracion de la presion de vapor se sostuvo de acuerdo a la curva de
presion, sliding pressure. La presion de la turbina de 161 bar(g) con una carga de 276 MW (bruto),
bajoé a 120 bar(g) con 80 MW.
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11 UNCERTAINTY CALCULATION / CALCULO DE INCERTIDUMBRE

Based on the uncertainties of the individual measurements, the total uncertainty of the net corrected heat
rate of the plant has been calculated for all heat rate tests (test no.1 till no.7). Detail results are presented
in Appendix H.

CerTa Veritas

A partir de las incertidumbres de las mediciones individuales, se ha calculado la incertidumbre total de
consumo especifico neta corregida de la planta para todas las pruebas de consumo especifico (pruebas
no.1 a no.7). Los resultados detallados se presentan en el Apéndice H.

The applied/considered systematic uncertainties (calibrated AES Andes S.A plant instrumentation and AES
Andes S.A. Metering Systems, coal, fly-ash and bottom-ash analysis, etcetera) are presented in table 11-
1.

Las incertidumbres sistematicas son aplicadas/consideradas (instrumentacion calibrada en la planta de
AES Andes S.A. y sistemas de medicion de AES Andes S.A., los andlisis de carbon, cenizas volantes, cenizas
de fondo, etc.) se presentan en la tabla 11-1.

For the process variations during the tests, for each individual process value, the applicable fluctuation by
means of the standard deviations (random error) has been used. The result of the k=2 standard deviations
(random errors at 95% confidence interval) is presented in the summary table of Appendix H.

Para las variaciones del proceso durante las pruebas, para cada valor individual del proceso. Se ha utilizado
la fluctuacion aplicable mediante las desviaciones estdndar (error aleatorio). El resultado de las
desviaciones estandar k=2 (errores aleatorios con un intervalo de confianza del 95%) se presenta en la
tabla resumen del Apéndice H.
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Table 11-1 Used, systematically uncertainties / Uso, sistematico de las incertidumbres

Name / Unit / Uncertainty /

Nombre Unitario Incertidumbreitario

Ambient Temperature / Temperatura Ambiente °C +0.5K (abs.)

Ambient Pressure / Presién ambiental mbar + 1 mbar (abs.)

Ambient Humidity / Humedad Relativa de Ambiente % +25%

Differential Pressure Transmitters / Transmisores de presion diferencial mbar +05%

Water and Steam Pressures / Presiones de agua y vapor bar(a) + 1.0 bar (abs)

Water and Steam Temperature (<50°C) / Temperatura del agua y del vapor (<50°C) °C +0.5 K (abs)

Water and Steam Temperature (50°C < T <400°C) / Temperatura del agua y vapor °C +2.0K (abs.)

(50°C < T <400°C)

Water and Steam Temperature (> 400°C) / Temperatura del agua y vapor (>400°C) °C +2.5K (abs.)

Net Power Metering / Medicion de potencia neta % +0.35%

Gross Power Metering / Medicion de potencia bruta % +0.35%

Power Factor / Factor de potencia % +0.35%

HHV Analysis / Andlisis de HHV ki/kg +1.2%

Water Content Analysis / Andlisis del contenido de agua % 04 %

Ash Content Analysis / Analisis del contenido de cenizas % £0.1%

C,H, 0O, N, S Analysis /C, H, O, N, S Analisis % +0.1%>2x<+1.3%

Unburned Carbon / Carbono no quemado % +12%

02 in Exhaust Gas Inlet Air Heater (incl.grid) / O2 en el calentador de aire de entrada % +5.0%

de gases de escape (incl. rejilla)

02 in Exhaust Gas Outlet Air Heater (incl.grid) / 02 en el calentador de aire de salida % +10.0%

de gases de escape (incl. rejilla)

CO in Exhaust Gas Outlet Air Heater (incl.grid) / CO en el calentador de aire de salida ppm +10.0%

de gases de escape (incl. rejilla)

Temperature Exhaust Gas Inlet Air Heater / Temperatura entrada de gas de escape °C +2.5K (abs.)

calentador de aire

Temperature Exhaust Gas Outlet Air Heater (incl.grid) / Temperatura de salida de gas °C +2.5K (abs.)

de escape del calentador de aire (incl. rejilla)

Temperature Primary Air Inlet Air Heater / Temperatura de aire primariode en la °C +0.5K (abs.)

entrada del calentador de aire

Temperature Secondary Air Inlet Air Heater / Temperatura de aire secundario en la °C +0.5K (abs.)

entrada del calentador de aire

Total Auxiliary Power within System Boundary / Potencia auxiliar total dentro de los kw +25%

limites del sistema

Methodology Feed and Spray water flow nozzle / Metodologia de alimentacion y % +2.0%

atemperacion del fluido de boquilla de agua
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The summary result of the uncertainty calculation (Appendix H) is presented in Table 11-2.
El resultado resumido del calculo de la incertidumbre (Apéndice H) se presenta en el Cuadro 11 2.

Table 11-2 Uncertainty Net Heat Rate of Nueva Ventanas / Incertidumbre Consumo
Especifico Neta de Nueva Ventanas

Performance Test / Unit / No.1 No.2 No.3 No.4 No.5 No.6 No.7
Pruebas de CEN Unitario

Date (2023) / Data (2023) 28-09 27-09 26-09 27-09 30-09 28-09 29-09
Start Test / Inicio Prueba 23:00 22:30 23:15 06:00 03:15 05:30 05:45
End Test / Termino Prueba 01:00 00:30 01:15 08:00 05:15 07:30 07:45

Uncertainty Process Value

o Net Heat Rate Plant % +4.45 +4.46 +4.47 +4.48 +4.47 +4.51 +4.70
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APENDICE A TEST MEASUREMENT LIST, POINTS AND CERTIFICATES / LISTA DE MEDICION
DE PRUEBAS, PUNTOS Y CERTIFICADOS
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APENDICE A1 LOCATION OF THE TEST MEASUREMENT POINTS / UBICACION DE LOS PUNTOS
DE MEDICION EN LA PRUEBA
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APENDICE A2 DCS MEASURING POINT LIST / LISTA DE PUNTOS DE MEDICION DEL DCS
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Coordinador Electrico Nacional / AES

Ventanas

Unit 3 Nueva Ventanas

08-Sep-23
2 (protocolo)

TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply
No. calibration Crignal Tag Description Type Unit Supplier
Ambient Condition
a1 C - Ambient Temperature Dry T - - AES
g2 C - Ambient Relative Humidity RH - - AES
&0 C - Ambient Pressure P - - AES
Flow Measurements Water/Steam
105 C J1LAE10CF101 Spray Water Superheated dP mibar AES
110 C J1LAFS0CF101 Spray Water Reheated dP mibar AES
165 C 32L.CJ30CF101 FWH from LP2 to Cond. Line dP mibar AES
- 32LCH30CF101 Drain from HPE to HPS dP miar AES
160 C 32L.CA4DCF101 Condensate after SGC dP mibar AES
360 32LCP10CF101 Make up water dP miar AES
- 32LAB41CF1O HP Feedwater BFP1, Recirculation dP mibar AES
- 32LAB42CF101 HP Feedwater BFP2, Recirculation dP mibar AES
- 32LAB43CF1OM HP Feedwater BFP3, Recirculation dP mikar AES
100 C 32LABTOCF101A HP Feedwater to Boiler_Eco. dP mibar AES
100 C 32LABTOCF101B HP Feedwater to Boiler_Eco. dP mibar AES
- 31HLCS50CF101 Aupiliary Steam dP mibar AES
191 31HTQOOCF102 Make up water SDA Tank - m3 AES

Pressure and Temperature Measurements Water/Steam

130 C 31LBA10CP101 HP Outlet Boiler P barg AES
130 C 31LBA10CP102 HP Qutlet Boiler P barg AES
13 C 31LBA1OCTIOM HP Outlet Boiler T °C AES
131 C 31LBA10CT102 HP Outlet Boiler T °C AES
131 C 31LBA10CT103 HP Qutlet Boiler T °C AES
- 32LBA10CP1D1A HP Outlet Boiler P barg AES
- 32LBA10CP101B HP Qutlet Boiler P barg AES
- 32LBA10CTI0MA HP Outlet Boiler T °C AES
- 32LBA10CT101B HP Outlet Boiler T °C AES
155 32LBA21CP101 HP Turbine Inlet Left P barg AES cross check purpose flow factor HP turbine
- 32LBA21CTIOM HP Turbine Inlet Left T °C AES
155 32LBA22CP101 HP Turbine Inlet Right P barg AES cross check purpose flow factor HP turbine
- 32LBA22CTION HP Turbine Inlet Right T °C AES
- 32MAA1DCP101 HP Turbine Inlet (real) P barg AES
- 32MAAT0CT101 HP Turbine Inlet (reallmetal?) T °C AES I2MAATDCTS0277
- 32LBC10CP101 HP Turbine Outlet P barg AES
133 C 32LBC10CP102A HP Turbing Outiet P barg AES Inlet Boiler
133 C 32LBC10CP102B HP Turbine Outlet P barg AES Inlet Boiler
- 32LBC10CT101 HP Turbing Outlet T °C AES
134 C 32LBC1DCT1024 HP Turbine Outlet T °C AES Inlet Bioiler
134 C 32LBC10CT1026 HP Turbine Qutiet T °C AES Inlet Boiler
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Coordinador Electrico Nacional | AES 08-Sep-23
Ventanas 2 (protocolo)

Unit 3 Nueva Ventanas

TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply
No. calibration Crignal Tag Description Type Unit Supplier
- 32MAA10CT102 HP Turbine Outiet (real) T °C AES
135 C 32LBB10CP101A Hot Reheat Main Line P barg AES
135 C 32LBB10CP101B Hot Reheat Main Line P barg AES
- 32LBB10CT101A Hot Reheat Main Line T °C AES
- 32LBB10CT101B Hot Reheat Main Line T °C AES
136 C 31LBB10CT101 Hot Reheat Main Line Cutlet Boiler T °C AES
136 C 31LBB10CT102 Hot Reheat Main Line Cutlet Boiler T °C AES
136 C 31LBB10CT103 Hot Reheat Main Line Cutlet Boiler T °C AES
156 32LBB21CP101 IP Turbine Inlet Left P barg AES cross check purpose flow factor IP turbine
- 32LBB21CT101 P Turbine Inlet Left T °C AES
156 32LBB22CP101 IP Turbine Inlet Right P barg AES cross check purpose flow factor IP turbine
- 32LBB22CT101 IP Turbine Inlet Right T °C AES
- 32MAB10CP101 P Turbine Inlet (real) P barg AES
- 32MAB10CT101 P Turbine Inlet (realimetal?) T °C AES
158 32MACDICP101 P Turbine Outlet P barg AES
158 32ZMACD1ICP102 1P Turbine Outlet F barg AES
159 32MAB10CT102 P Turbine Outlet (real) T °C AES
- 32MAC10CP101 LP Turbine Cutiet P barg AES
- 32MAC10CP102 LP Turbine Outlet P barg AES
- 32MAC10CP103 LP Turbine Cutiet P barg AES
- 32MAW1SCP101 LP Sealing Steam P mbar AES
- 32MAW15CPO02 LP Sealing Steam P mibar AES
- 32MAWSCT101 LP Sealing Steam T °C AES
- 32MAW15CTS02 LP Sealing Steam T °C AES
106 C J1LAE10CP101 Spray Water Superheated P barg AES
107 C JMLAE10CTION Spray Water Superheated T °C AES
- 31HAH10CT101 HP Steam Before Spray Water Superheated T °C AES
- 31HAH10CT102 HP Steam After Spray Water Superheated T °C AES
- 31HAH10CT103 HP Steam After Spray Water Superheated T °C AES
111 C 31LAFS0CP101 Spray Water Reheated P barg AES
112 C J1LAFSOCT01 Spray Water Reheated T °C AES
- 31LBC51CTI01 Hot Reheat Steam After Spray Water Reheated T °C AES
- 31LBCS1CTI02 Hot Reheat Steam After Spray Water Reheated T °C AES
- 31LBCS52CT101 Hot Reheat Steam After Spray Water Reheated T C AES
- 31LBCS2CT102 Hot Reheat Steam After Spray Water Reheated T °C AES
- 32LBQ10CP101 Extr. Steam From IP Inerstage P barg AES
- 32LBQ10CT101 Extr. Steam From IP Inerstage T °C AES
- 32LB0O10CT103 Extr. Steam From IP Inerstage T °C AES
- 32LBQ10CP102 P Seal Steam to HPS P barg AES
- 32LBO10CT102 |P Seal Steam to HPS T °C AES
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TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply
No. calibration Crignal Tag Description Type Unit Supplier
- 32L.CH10CT101 FYWH from HPS to DEA T °C AES
- 32LBQ20CP101 Extr. Steam From HP Inerstage P barg AES
- 32LBQ20CT101 Extr. Steam From HP Inerstage T °C AES
- 32LB0Q20CT103 Extr. Steam From HP Inerstage T °C AES
120 C 32LBQ20CP102 HP Seal Steam to HPG P barg AES
121 C 32LB0Q20CT102 HP Seal Steam to HP& T °C AES
126 C 32L.CH30CT101 FWH from HPE to HPS T °C AES
- 32LB01M0CP101 Extr. Steam From IP Inerstage P barg AES
- 32LBDMDCT101 Extr. Steam From IP Inerstage T °C AES
- 32LB01M0CT103 Extr. Steam From IP Inerstage T °C AES
175 32LB01M0CP102 IP Seal Steam to DEA P barg AES
176 32LBDM0CT102 IP Seal Steam to DEA T °C AES
- 32LBS30CP101 Extr. Steam From IP Inerstage P barg AES
- 32LBS30CT10 Extr. Steam From IP Inerstage T °C AES
- 321BS30CT103 Extr. Steam From IP Inerstage T °C AES
- 32LBS30CP102 IP Extr. Steam to LP3 F barg AES
- 32LB530CT102 IP Extr. Steam to LP3 T °C AES
- 32L.CJBDCT101 FWH from LP3 to LP2 T °C AES
- 32LBS20CP101 Extr. Steam From LP Inerstage P barg AES
- 32LB520CT101 Extr. Steam From LP Inerstage T °C AES
- 32LBS20CP102 LP Extr. Steam to LP2 P barg AES
- 32LB520CT102 LP Extr. Steam to LP2 T °C AES
- 32LCJ20CT101 FWH from LP2 to Cond. Line (to tank) T °C AES
167 32LCJ21CTI01 FWH from LP2 to Cond. Line T °C AES
- 32LBS10CP101 LP Extr. Steam to LP1 P barg AES
- 32LBS10CT101 LP Extr. Steam to LP1 T °C AES
- 32LBS12CP101 LP Extr. Steam to LP1 P barg AES
- 32LB512CT1I0 LP Extr. Steam to LP1 T °C AES
- 32LCHICTIDT FWH from LP1 to Cond. T °C AES
- 32LAA10CP101 Dearator/FW-tank P barg AES
- 32LAA10CTION Dearator/FW-tank T °C AES
- 32LBG32CP101A Aux. Steam Header 1 SJAE P barg AES
- 32LBG32CP101B Aux. Steam Header 1 SJAE P barg AES
- 32LBG32CT101A Aux. Steam Header 1 SJAE T °C AES
- 32LBG32CT101B Aux. Steam Header 1 SJAE T °C AES
- 32LCE1DCP101 Cond. To Aux. Steam Header 1 SJAE P barg AES
- 32LCE10CP102 Cond. To Aux. Steam Header 1 SJAE P barg AES
195 C 32LBG52CP101A Aux. Steam Header 2 SDA P barg AES
195 C 32LBG52CP101B Aux. Steam Header 2 SDA P barg AES
196 C 32LBG52CT1014A Aux. Steam Header 2 SDA T °C AES
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TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply

No. calibration Crignal Tag Description Type Unit Supplier
196 C 32LBGS2CT101B Aux. Steam Header 2 SDA T °C AES

- 32LCE21CP101 Cond. To Aux. Steam Header 2 SDA P barg AES

- 32LCE21CP102 Cond. To Aux. Steam Header 2 SDA P barg AES

- C 1222 CExooox Condensate SCAH Duct A T C AES SCAH in service at < 145 MW? temporary Instrument]

- C 1222 CExxnx Condensate SCAH Duct B T °C AES SCAH in service at < 145 MW ? temporary Instrumeni

- C HHH Condensate SDA T °C AES SDA in service, temporary Instrument

- 32MAG10CP101A Condensor In P barg AES

- 32MAG10CP101B Condensor In P barg AES

- 32MAG10CT10 Condensor In T “C AES

- 32MAG10CTS01 Condensor In T “C AES

- 32LCA20CP101A Condensor Out P barg AES

- 32LCA20CP101B Condensor Out P barg AES

- 32L.CA20CT101 Condensor Out T °C AES

- 32LBG10CT101 Aux. Steam to SJAE T *C AES
161 32L.CA4DCP101 Condensate after GSC P barg AES
162 32LCA4DCT101 Condensate after GSC T “C AES
162 32LCA4DCT102 Condensate after GSC T C AES

- 32LCASDCT101 Condensate after LP1 T C AES

- 32LCABDCTIO1 Condensate after LP2 T C AES

- 32LCATOCT101 Condensate after LP3 T “C AES

- 32L.CABDCP101 Condensate to DEA T “C AES

- 32LCP1DCP101 Make up water P barg AES

- 32LCP10CT101 Make up water T “C AES

- 32LAB10CP101 HP Feedwater BFP1 P barg AES
180 32LAB10CT101 HP Fesdwater BFP1 T C AES

- 32LAB41CP1D1A HP Feedwater BFP1 P barg AES

- 32LAB41CP101B HP Feedwater BFP1 P barg AES

- 32LAB20CP101 HP Feedwater BFP2 P barg AES
181 32LAB20CT101 HP Feedwater BFP2 T “C AES

- 32LAB42CP1D1A HP Feedwater BFP2 P barg AES

- 32LAB42CP101B HP Feedwater BFP2 P barg AES

- 32LAB30CP101 HP Feedwater BFP3 P barg AES
182 32LAB30CTI0M HP Feedwater BFP3 T C AES

- 32LAB43CP1D1A HP Feedwater BFP3 P barg AES

- 32LAB43CP101B HP Feedwater BFP3 P barg AES
143 32LABSOCTI0M HP Feedwater to HPS T C AES
123 = 32LABGOCT104 HP Feedwater to HPS T *C AES
101 C 32LABTOCP1D1A HP Feedwater to Boiler_Eco. P barg AES
101 C 32LABTOCP101B HP Feedwater to Boiler Eco. P barg AES
102 C 32LABTOCT101 HP Feedwater to Boiler_Eco. T °C AES

- C 31LABSOCP101 HP Feedwater Inlet_Eco. P barg AES

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE A2-5



CerTa Veritas

Former PTM team of KEMA

Coordinador Electrico Nacional / AES
Ventanas

Unit 3 Nueva Ventanas

08-Sep-23
2 (protocolo)

TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa /. supply
Mao. calibration Orignal Tag Description Type Unit Supplier
- C 31LABSOCT1OM HP Feedwater Inlet_Eco. T “C AES
- IMHAG10CP101 Steam Drum P barg AES
- 3MHAG10CP102 Steam Drum P barg AES
- JMHAG10CT105 Steam Drum T °c AES
- 3MHAG10CT110 Steam Drum T °c AES
Internal Boundary Conditions for / ST correction
- KK Cool water flow dP tonvh AES or kg/hr (Galimin) calculated value
150 C 32PAB23CT101 Inlet temperature CW T C AES
151 C J2PAB24CTI0N Inlet temperature CW T °C AES
- J2PAB31CTI0N Outlet temperature CW T °C AES
- 32PAB32CT101 Outlet temperature CW T °c AES
1521153 C 32MAC10CP101 Cond Vacuum Pressure P barg AES
1521153 C 32MAC1DCP102 Cond Vacuum Pressure F barg AES
1521153 C 32MAC10CP103 Cond Vacuum Pressure P barg AES

Level / Valve Measurements

350 3I2MAA11CGD11 HP Turbine Inlet Laft % % AES
350 32MAA12CGD11 HP Turbine Inlet Right % % AES
351 3I2MAB11CGD11 IP Turbine Inlet Left % % AES
351 32MAB12CGD11 IP Turbine Inlet Right % % AES
- 31HAG10CL101 Steam Drum Lewvel L mm AES
- 31HAG10CL102 Steam Drum Level L mm AES
- 31HAG10CL103 Steam Drum Lewvel L mm AES
- 32MAGI0CLID1A Cond Water Level L mm AES
- 32MAG10CL1D1B Cond W ater Level L mm AES
- 32MAG10CL101C Cond Water Level L mm AES
91/92 32LAA10CLI0MA Deaerator Water Level L mm AES
91/92 32LAA10CLI0MB Deaerator Water Level L mm AES
91/92 32LAA10CLI0MC Deaerator Water Level L mm AES

Coal Flow of Feeders

325 31HFB11EUDD1 Inlet Coal, Feeder A FT tonth AES
326 3MHFB12EU001 Inlet Coal, Feeder B FT torvh AES
a7 31HFB13EUD01 Inlet Coal, Feeder C FT tonsh AES
328 31HFB14EU001 Inlet Coal, Feeder D FT torvh AES
29 J1HFB15EU001 Inlet Coal, Feeder E FT tonvh AES

Primary Air and Secondary Air

- JMHFE10CP101 GAH Inlet Primary Air, Duct A P barg AES
300 Cc JMHFE10CT 101 GAH Inlet Primary Air, Duct A T °C AES
- J1HFE20CP101 GAH Inlet Primary Air, Duct B P barg AES
301 Cc 31HFE20CT101 GAH Inlet Primary Air, Duct B T °C AES
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TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply
No. calibration Crignal Tag Description Type Unit Supplier
310 C 31HFESOCT 101 GAH Outlet Primary Air, Duct A T °C AES
n C 31HFEBOCT 101 GAH Qutlet Primary Air, Duct B T °C AES
330 C 31HFES1CF101 Inlet Primary Air, Mill A dP ton/h AES
Lkl C JMHFEG2CF101 Inlet Primary Air, Mill B dP tonih AES
332 C 31HFEB3CF101 Inlet Primary Air, Mill C dP ton/h AES
333 C J1HFEB4CF101 Inlet Primary Air, Mill D dP tonh AES
334 C 31HFEBSCF101 Inlet Primary Air, Mill E dP ton/h AES
- 31HLA1DCP101 GAH Inlet Secondary Air, Duct A P barg AES
302 C 31HLA1DCT101 GAH Inlet Secondary Air, Duct A T °C AES Before Steam Coil Heater
305 C 31HLA1DCT102 GAH Inlet Secondary Air, Duct A T °C AES After Steam Coil Heater
305 C 31HLA1DCT103 GAH Inlet Secondary Air, Duct A T °C AES After Steam Coil Heater
305 C J31HLA1DCT104 GAH Inlet Secondary Air, Duct A T C AES After Steam Coil Heater
- 31HLAZDCP101 GAH Inlet Secondary Air, Duct B P barg AES
303 C 31HLA20CT101 GAH Inlet Secondary Air, Duct B T °C AES Before Steam Coil Heater
306 C 31HLA20CT102 GAH Inlet Secondary Air, Duct B T C AES After Steam Coil Heater
306 C 31HLA20CT103 GAH Inlet Secondary Air, Duct B T *C AES After Steam Coil Heater
306 C 31HLA20CT104 GAH Inlet Secondary Air, Duct B T °C AES After Steam Coil Heater
- 31HLASDCP102 GAH Outlet Secondary Air, Duct A P barg AES
315 C 31HLASDCTI01 GAH Outlet Secondary Air, Duct A T °C AES
320 C J1HLASDCF101 GAH Outlet Secondary Air, Duct A dP ton/h AES
320 C 31HLASDCF102 GAH Outlet Secondary Air, Duct A dP ton/h AES
- J1HLAGDCP102 GAH Outlet Secondary Air, Duct B P barg AES
316 C 31HLABDCT101 GAH Outlet Secondary Air, Duct B T C AES
a1 C 31HLABDCF101 GAH Outlet Secondary Air, Duct A dP tonih AES
knal C 31HLABDCF102 GAH Outlet Secondary Air, Duct A dP ton/h AES
550 C 32MKADTCESD2XQ01 Genarator Power Pe KW AES
530 C HHH Genarator Power Pe kWh AES kWh counter (15 minutes)
552 C I2MKADTCEDD2XQ01 Genarator Current R - A AES
552 C 32MKADTCEDD2X002 Genarator Current S - A AES
552 C 32MKAD1CEDD2XQ03 Genarator Current T - A AES
551 C 32MKAD1CEDD1XQ01 Genarator Voltage R-5 - v AES
551 C 32MKAD1CEDD1XQ02 Genarator \Voltage 5-T - ) AES
551 C 32MKAD1CEDD 14003 Genarator Voltage T-R - v AES
- C 32MKADTCEDDSXQ01 Genarator Cos phi - - AES
554 C K Genarator Speed - pm AES
556 C XHX Genarator Reactive Power - Nvar AES
570 32MK.C20CED02XQ01 Excitation Current - A AES
571 32MKC20CEDD1 X001 Excitation Voltage - v AES
AES
- C 34ADAD401XQ36 Metto Power Pe kW AES
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Coordinador Electrico Nacional / AES
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08-Sep-23
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TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTaV. supply

No. calibration Crignal Tag Description Type Unit Supplier
SE0 c o Netto Power Pe kWh AES |KWh counter (15 minutes)

- C HAH Metto Current - A AES
565 [ 34ADAD201XQ35 Metto Voltage - W AES
SEE C K Netto Frequency Grid - Hz AES

AES

542 34BBA0101XQ36 Auxiliary Consumption BBA Pe kW AES common auxiliary
543 34BBB0101XQ36 Auziliary Consumption BBB Pe kW AES commaon auxiliary

- HEH Auziliaries excluded from CDEC-S5IGN - - KW AES temporary kwh meter
262 34BBADT xx Desalination unit Pe kWh AES temporary kwh meter
562 34BBB01xx Desalination unit Pe kWh AES temporary kwh meter
500 I1HFC11AMO01 Consumption Mill A Pe - AES kW or A and
501 31HFC11AMO02 Consumption Mill B Pe - AES kW or A and V
502 F1HFC11AMO03 Consumption Mill C Pe - AES EW or A and
503 JITHFC11AMOD4 Consumption Mill D Pe - AES kW or A and
504 31HFC11AMO0S Consumption Mill E Pe - AES kW or A and
s05 31HAGI0APOO1 Consumption Recirculation Pump & Pe - AES KW or A and Vv
506 I1THAG30APO02 Consumption Recirculation Pump B Pe - AES kW or A and
507 I1THAG3I0APO03 Consumption Recirculation Pump C Pe - AES KW or A and

Flue Gas Analysis (02, (

261 C F1THMAT1CADD1 GAH Inlet, Exhaust Gas, Duct A X 02 Measurement % AES

261 C FTHNAT1CADOZ GAH Inlet, Exhaust Gas, Duct A ¥ 02 Measurement % AES
- [+ ITHNAT1CADD3 GAH Inlet, Exhaust Gas, Duct A ¥ CO Measurement ppm AES
- [ I1THMATICTI0 GAH Inlet, Exhaust Gas, Duct A T  Temperature Element °C AES

262 C JITHMA12CAODD1 GAH Inlet, Exhaust Gas, Duct B X 02 Measurement % AES

262 C ITHNA12CAD02 GAH Inlet, Exhaust Gas, Duct B ¥ 02 Measurement % AES
- C 31HMA1Z2CADD3 GAH Inlet, Exhaust Gas, Duct B x CO Measurement ppm AES
- c FTHNAT2CTI0 GAH Inlet, Exhaust Gas, Duct B T  Temperature Element °C AES

265 c - GAH Outlet, Exhaust Gas, Duct A X 02 Measurement % AES

267 c - GAH Qutlet, Exhaust Gas, Duct A % CO Measurement ppm AES

203 Cc - GAH Outlet, Exhaust Gas, Duct A T  Temperature Element *C AES

266 [o - GAH Outlet, Exhaust Gas, Duct B X 02 Measurement %% AES

268 c - GAH Qutlet, Exhaust Gas, Duct B X CO Measurement ppm AES

204 C - GAH OQutlet, Exhaust Gas, Duct B T  Temperature Element °C AES
- FTHNAZ21CT102 GAH Qutlet, Exhaust Gas, Duct A T  Temperature Element °C AES
- JI1THNA21CT103 GAH Outlet, Exhaust Gas, Duct A T  Temperature Element °c AES
- ITHNA22CT102 GAH Outlet, Exhaust Gas, Duct B T  Temperature Element *C AES
- ITHMAZZCTI03 GAH Outlet, Exhaust Gas, Duct B T Temp e Element cC AES
- - Stack Exhaust Gas 502 x 502 Measurement - AES CEMS
- - Stack Exhaust Gas NOx x MOx Measurement - AES CEMS
- - Stack Exhaust Gas CO X CO Measurement - AES CEMS
- - Stack Exhaust Gas CO2 X CO2 Measurement - AES CEMS
- - Stack Exhaust Gas Particules X Particules Measurement - AES CEMS
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TEST POINT INSTRUMENT REMARKS
C = calibrate
sensor and
CerTa V. supply
No. calibration Orignal Tag Description Type Unit: Supplier
- Stack Exhaust Gas 02 x 2 Measurement - AES CEMS
- Stack Exhaust Gas H20 X H20 Measurement - AES CEMS
Sampling and Analysis
208-288 Coal sampling {ultimate and proximate) - - - AES Analysis by Contracted external Company
291 Fly-ash sampling (unbumed carbon) - - - AES Analysis by Contracted external Company
250 Bottom ash sampling (unbumed carbon) - - - AES Analysis by Contracted external Company
295 HHY higher heating value of coal - - - AES Analysis by Contracted external Company
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CERTIFICADO DE CALIBRACION N° NAR-133572023
Fecha de emision de certificado 06 de Septiembre de 2023

IDENTIFICACION DEL CLIENTE

Nombre  EMPRESA ELECTRICA CAMPICHE S.A
Direccién CAMING COSTERO S/N VENTANAS - PUCHINCAVI CHILE

CARACTERISTICAS DEL SISTEMA DE MEDICION CALIBRADO

Tipo de instrumento ESTACION METEOROLOGICA

Marea COMET

Modelo T3111

N? de serie 22794203

Identificacién especial 22794203

Intervalo de indicacion 45°C 100% HRA

Intervalo de escala 0,1°C -0,1% HRA

CONDICIONES AMBIENTALES DE CALIBRACION

Fecha de calibracién 06 de Septiembre de 2023

T* durante la calibracion 19,7°C 50,4 % HRA  (Temperatura y HRA Laboratorio)
Punto de Calibracion 7 puntos *C y 4 puntos % HRA

Lugar de calibracion Calibracion en dependendias Grupo Narbach Vina del Mar
Método de calibracion Comparacion en camara de humedad con Patron Digital
Procedimiento INC-PTO1-ITEMODZ2 - Guia Técnica CENAM Abril 2008
Capacidad de equipo 45°C y 100 % HRA

Intervalo calibrado 5, 10, 15, 20, 25, 30, 35°C y 50, 70, BO, 90 % HRA
Resolucien del dispositive Visualizacion 0,1°C 0,1% HRA

TRAZABILIDAD .

Patron de calibracicn TERMOHIGROMETRO DIGITAL PATRON

Marca y N° de serie 2019N / NAR1/2018
Modelo yio clase

Certificado de calibracion

Vencimiento de calibracién del patrén

Trazable a IST

Los patrones utilizados en la calibracién ylo
Internacionales los que a su vez referidos a patrones primarios de acuerdo gl Sistema
Intemacional de Unidades (SI)

CH
DS SpA

NAR-133572023 Tas y E ipos SPA

Pégina 1 de 2

Grupo Narbach Asesorias y Equipos 5.P.A. - 7 Norte 64.#" Oficina 410
Edificio Centro Libertad, Vifia del Mar.
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GRUPOMNARBACH
TABLA DE RESULTADOS
Leyenda SP: Sistema de Medicién Patron de Calibracion
EC: Elemento de Medicion Calibrado
U: Incertidumbre expandida de calibracidn para k=2
TABLA DE RESULTADOS CALIBRACIGN
. .
Valor Indicacitn. Ermor Incartidumbre.(Ucad)
EG EC-SP Expandids | Factor Cobertura
° CELCIUS ° CELCIVS ° GELCIUS ° CELCIUS 95 % (=2)
48 46 032 05 2,0
10,1 10,0 0,1 05 2,0
15,3 15,1 0,2 05 2,0
20,0 19,8 02 05 2,0
257 0,0 0,5 2,0
.2 .2 0.0 0.8 2.0
35.7 356 0.1 0,5 2,0
TABLA DE RESULTADOS CALIBRACION
Ir iin SP =
Valor Indicacit Error _ Ermor'%
%HUMEDAD | HUMEDAD | %HUMEDAD % HUMEDAD
51,4 50,6 Y — 1,0
70,3 69,5 /08 AR
80,2 793 4 08 N 10
89,1 877/ 14 N\ 10
1.- Los valores encontradgs son a partir de 03 mediciones secutivas en la indicacion del EC (Repstibilidad)
2.- La incertidumbre infopmada corresponde a la incertidumbre\expandida que resulta de la incertidumbre
combinada multiplicada por el factor de cobertura K=2
3.- E valor verdad i do esta dentro del intervalo i con un nivel de confianza aprox del 95%
NAR-133572023

Grupo Narbach Asesorias y Equipos SPA

ASESQRIA

Rut,: 76,28

UIPOS SpA

7794

Pagina 2 de 2

Grupo Narbach Asesorfas y Equipos S.P.A. - 7 Norte 645, Oficina 410
Edificio Centro Libertad, Vifia del Mar.
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CERTIFICADO DE CALIBRACION N° NAR-133582023
Fecha de emision de certificado 06 de Septiembre de 2023

IDENTIFICACION DEL CLIENTE

Nombre  EMPRESA ELECTRICA CAMPICHE SA i
Direccibn CAMINO COSTERO S/N VENTANAS - PUCHINCAVI CHILE

CARACTERISTICAS DEL SISTEMA DE MEDICION CALIBRADO

Tipo de instrumento ESTACION METEOROLOGICA

Marca COMET

Modelo T2114

Ne de serie 22793826

Intervalo de indicacion 900 mmHg

Intervalo de escala 0,1 mmHg

CONDICIONES AMBIENTALES DE CALIBRACION

Fecha de calibracidn 06 de Septiembre de 2023

T* durante la calibracitn 19,7°C 50,4 % HRA  (Temperatura y HRA Laboratorio)
Punto de Calibracion 1 Punto en comparacion a patron

Lugar de calbradién Calibracion en dependencias Grupo Narbach Vifia del Mar
Método de calibracidn Comparacion directa a Patron Digital

Procadimiento INC-PTO14TEMOZ - Guia Técnica CENAM Abril 2008
Capacidad de equipo 900 mmHg

Intervalo calibrado 764,4 mmHg

Resolucion del dispositivo Visualizacion 0,1 mmHg

TRAZABILIDAD

Patrdn de calibracidn TERMOHIGROMETRO DIGITAL PATRON

Marca y N° de serie PYLE PTHM15 2019N/ NAR1/2018
Modelo yio dase

Certificado de calibracidn

Vencimiento de calibracion del patron

Trazable a A - NIST

Los patrones utiizados en la call ihn cuentan con trazabilidad a patrones nacionales yio
internaclonales los que a su vez
Intemacional de Unidades (SI)
Grupo Narbach no asume re
el mal empleo del instrumento o

Rut.; 76.282.77%4
NAR-133582023 Grupo Narbach Asesorlas y Equipos SPA

\ Paginaide2

5, Oficina 410

——

Grupo Narb sy Equipos S.P.A. - 7 Norte
Edificio Centro Libertad, Vifia del Mar.
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TABLA DE RESULTADOS

Leyenda SP: Sistema de Medicion Pairon de Calibracion
EC: Elemento de Medicion Calibrado
Ut Incertidumbre expandida de calibracién para k=2

TABLA DE RESULTADOS CALIBRACION
s Valor Indicacién. | Emor Incartidumbre {Ucal)
EC EC-SP Expandida | Faclor Coberlura |
mmig mimg mmHg mmHg 95 % (K=2)
764,4 764,8 0.4 08 2,0

son a partir de 03 mediciones chnsecutivas en la indicacion del EC (Repetibilidad)
2.- La incertidumbre informada corresponde a la incertidumble expandida que resulta de la incertidumbre

combinada muitipli por el factor de cobertura K=2
3.- El valor verdaderg del mensurado esta dentro del intervalo

1.- Los valores encontr

con un nivel de confianza aprox del 95%

NAR-133582023 Grupo Narbach Asgsorias y Equipos SPA

Rut,: T6.82.779-4

Pégina 2 de 2

Grupo Narbach Asesorias y Equipos S.P.A. - 7 Norte 645, Oficina 410
Edificio Centro Libertad, Vifia del Mar.
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31LAE10CF101 oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE 01891733
[mopELO 3051 RANGO 0 A 5000 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO SPRAY WINTER SUPERHEAT
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Emor  uunow oy (P0) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 3,58 0,02 0,13 4,00 -
25 1250 12,00 11,58 0,02 0.12 12,00 -
50 2500 15,31 15,28 0,03 0,13 15,31 -
75 3750 17,85 17,83 0,02 0,13 17,85 -
100 5000 20,00 19,98 0,02 0,12 20,00 -
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
Valor Real Dejado maA
y -
o 1000 2000 3000 4000 5000 6000
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados son correctos, equipo en buenas condiciones, operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 15-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31LAF50CF101 oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE 01891723
[mopELO 3051 RANGO 0 A 2500 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO SPRAY WATER SUPERHEAT
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error L omou oy (Y0) = — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,02 0,02 0,12 4,00 4,00 0,00 0,00
25 525 12,00 12,05 0,05 0,31 12,00 12,00 0,00 0,00
50 1250 15,31 15,37 0,06 0,37 15,31 15,31 0,00 0,00
75 1875 17.85 17,90 0,05 0,31 17,85 17,85 0,00 0,00
100 2500 20,00 20,10 0,10 0,63 20,00 20,00 0,00 0,00
20 ——"" .
el 31LAF50CF101
16 =
E12 -
=f=\alor Esperadc mA
—i—Valor Real Encontrade mA
8
Valor Real Dejado maA
y -
o 500 1000 1500 2000 2500 3000
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados no se encuentran dentro de lo permitido
Se realiza Ajuste, Valores dejados , aceptables y dentro de lo permitodo
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 15-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 32LABTOCF101A oM/ oT 107708
|MARCA HONEYWELL N° SERIE 07158000550005
[mopELO STD924 RANGO 0 A 7500 mmH20
SENSOR TIPO DIFERENCIAL AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP EWH 1l OUT WTE ELOW A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA vy — SALIDA
Emor  uunow oy (P0) = —— — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 3,38 0,02 0,13 4,00 -
25 1875 12,00 12,01 0,01 0.08 12,00 -
50 3750 15,31 15,31 0,00 0,00 15,31 -
75 5625 17,85 17,83 0,02 0,13 17,85 -
100 7500 20,00 19,98 0,02 0,12 20,00 -
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
Valor Real Dejado maA
4y -
o 1000 2000 3000 4000 5000 &000 7000 8000
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados son correctos, equipo en buenas condiciones, operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 12-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 32LAB70CF101B oM/ oT 107708
|MARCA HONEYWELL N° SERIE NGO LEGIBLE
[mopELO NO LEGIBLE RANGO 0 A 7500 mmH20
SENSOR TIPO DIFERENCIAL AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP FWH || OUT WTR ELOW B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error L omou oy (Y0) = — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real WValor Esperade Valor Real X
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,00 0,00 0,00 4,00 -
25 1875 12,00 12,00 0,00 0,00 12,00 -
50 3750 15,31 15,31 0,00 0,00 15,31 -
75 5625 17.85 17,83 0,02 0,13 17,85 -
100 7500 20,00 19,97 0,03 .13 20,00 -
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
-_—
2000 3000 4000 5000 &000 7000 8000
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados son correctos, equipo en buenas condiciones, operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Andres Videla Cristian Perez
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA

INERCO &

32LCA40CF101

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION

2002530313

LARGO SENSOR

Transmisor de prasian

DIAMETRO SENSOR

MARCA RANGO
MODELO AREA CALDERA
SENSOR TIPO DESCRIPCION PROCESO

Linea Vapor auxiliar

CONEXION A PROCESO

TAG MARCA MODELO N® DE SERIE
Imnmfm DE ENTRADA BEAMEX BEAMEX MCe 507583
PATRON DE SALIDA F725-401 FLUKE 725 58121574MV

" SALIDA,,, - SALIDA

SPAN

mmH20 mA mmH20 mA %

1 0,00 4,00 0,20 4,01 0,00

2 1243,00 8,00 25,10 8,01 0,00

3 24939,00 12,00 50,10 12,01 0,00

4 3749,00 16,00 75,10 16,02 0,00

5 5000,00 20,00 100,20 20,02 0,00

Registro de verificacion
19,00 -0 0,50
0,30
1400 0,10
o 0,10
9,00
0,30
4,00 ¢ 0,50
1 2 3 4 5

MA  ssgesError

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMBRE Eric Ramas M.

FECHA 11-08-2023

FIRMA
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Former PTM team of KEMA

INERCO &

32LCI30CF101

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION

2002530313

LARGO SENSOR

Transmisor de prasian

DIAMETRO SENSOR

MARCA RANGO
MODELO AREA CALDERA
SENSOR TIPO DESCRIPCION PROCESO

Linea Vapor auxiliar

CONEXION A PROCESO

TAG MARCA MODELO N® DE SERIE
Imnmfm DE ENTRADA BEAMEX BEAMEX MCe 507583
PATRON DE SALIDA BEAMEX BEAMEX MCe 507583

" SALIDA,,, - SALIDA

SPAN

mmH20 mA mmH20 mA %
1 0,00 4,00 0,20 4,03 0,00
2 24,00 7,99 25,10 8,02 0,00
3 1258,00 12,05 50,50 12,08 0,00
4 1874,00 15,99 75,10 16,02 0,00
5 2493,00 19,99 100,10 20,01 0,00
Registro de verificacion
19,00 - 0,50
0,30
1400 0,10
0,10
9,00
0,30
4,00 ¢ 0,50
1 2 3 4 5

MA  ssgesError

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMBRE Eric Ramas M.

FECHA 11-08-2023

FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG J1LAEI0CP101 om/oT 109119
|MARCA ROSEMOUNT |N° SERIE 01891608
IMGDELD 3051 IRANGO 0 A 300 BAR
SENSOR TIPO MANOMETRICO AREA CALDERA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCES0 SPRAY WATER REHEATER
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATR{fIN DE ENTRADA BMCE-435 BEAMEX MCs 606435
IPATRéN DE SALIDA BMCE-435 BEAMEX MC& e06425
CALCULO DE ERROR
SALIDA ~ SALIDA -
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:;!ac‘;;ﬂeal (%) error Span
0 o 4,00 4.00 0,00 0,00 4,00 - -
25 73 8,00 8.00 0,00 0,00 8,00 - -
50 150 12,00 12,00 0,00 0,00 12,00 - -
73 225 16,00 16,00 0,00 0,00 16,00 - -
100 300 20,00 20,00 0,00 0,00 20,00 - -

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
b3 Or Real Dejado mA

o 2 = 50 200 250 00 550
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
Equipo en buenas condiciones
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
|FECHA 15-11-2021
|FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31LAE10CT101 oM / OT 109119
MARCA KOREA NAGANO RANGO  |DESDE (°C) o |nastarq) 400
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO SPRAY WATER SUPER HOT
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[CA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA - . e
PATRON 0.0 2C 200°C 400 oC
LECTURA TEMPERATURA - - o
SALIDA 1] [ 200,2 °C 400,3 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 240 mm
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO 1/2 AMERICANA

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE
NOMBRE Alex Gacitua Cristian Perez Soto
FECHA 15-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 31LAFS0CP101 oM/ oT 109119
|MARCA ROSEMOUNT |N° SERIE 01891615
IMGDELD 3051 IRANGO 0 A 300 BAR
SENSOR TIPO MANOMETRICO AREA CALDERA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO SPRAY WATER REHEATER
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATR=5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Ervor  op omeas e (%) = REAL REFERENCI4 * 100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado WValor Real Valor Esperado Valor Real X
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:;!ac‘;;ﬂeal (%) error Span
i} ] 4,00 3,599 0,01 0,06 4,00 - -
25 75 8,00 7.59 0,01 0,08 8,00 - -
50 150 12,00 12,00 0,00 0,00 12,00 - -
75 225 16,00 15,00 0,00 0,00 16,00 - -
100 300 20,00 20,01 0,01 0,06 20,00 - -
20 I
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
o 50 100 150 200 250 300 350
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
Equipo en buenas condiciones
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
|FECHA 15-11-2021
|FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31LAF50CT101 oM/ oT 109119
MARCA KOREA NAGANA RANGO  |DESDE (°C) o |nastarq) 400
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO SPARY WATER SUPER HETER
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —
Error ©a) = 2204 SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[CA.CIﬁN 0% S0% 10000
LECTURA ENTRADA o I
PATRON o 200 °¢ e
LECTURA TEMPERATURA ] o o
SALIDA 0.1 195,35 °C 400,3 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 2320 mm
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO 1/2 AMERICANA

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE ALEX GACITUA Cristian Perez Soto

FECHA 15-11-2021

FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 31LBA10CP101 oM/ oT 109119
|MARCA ROSEMOUNT |N° SERIE 01891613
[mopELo 3051 |ranGo 0 A 200 BAR
SENSOR TIPO MANCMETRICO AREA CALDERA

SMART O CONVENCIONAL

SMART |DESCRIPCION PROCESO S/HTR OTLT MAIN STM PRESS
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATRtle DE ENTRADA BMCE-435 BEAMEX MCs 606435
IPATRG&N DE SALIDA BMCE-435 BEAMEX MC& e06425
CALCULO DE ERROR
SALIDA — SALIDA o
.E!'J"G!' pr—— il (nu} = REAL S‘P._L\ REFERENCIA * 100
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
% Rango Valo; ::Iri}cado Valar is:erado En:ca)ll'lohr'::le::n.ﬁ E:;:Erfar::lcc:a.' (%) error Span Valar Ef:erado ;’:;:;:::I‘ Es :;fri;e:T:eaI (%) error Span
ncontrado Dejado
0 o 4,00 4.00 0,00 0,00 4,00
25 50 8,00 .00 0,00 0,00 8,00
50 100 12,00 12,00 0,00 0,00 12,00
73 150 16,00 16,00 0,00 0,00 16,00
100 200 20,00 20,00 0,00 0,00 20,00
31LBA10CP101

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA

4 4 + +

b3 Or Real Dejado mA

100 150

( Bar)

200
Valor Aplicado

250

OBSERVACIONES

Se realiza mantencion y verificaicon a Tx

Valores encontrados , Aceptables

Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
|FECHA 12-11-2021
|FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 31LBALOCP1D2 om/oT 109119
|MARCA ROSEMOUNT |N” SERIE 01891614
IMGDELD 3051 IRANGO 0 A 200 BAR
SENSOR TIPO MANOMETRICO AREA CALDERA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCES0 S/HTR OTLT MAIN STM PRESS
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATR{fIN DE ENTRADA BMCE-435 BEAMEX MCs 606435
IPATR‘&N DE SALIDA BMCE-435 BEAMEX MC& e06425
CALCULO DE ERROR
SALIDA ~ SALIDA -
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:;!ac‘;;ﬂeal (%) error Span
0 o 4,00 4.00 0,00 0,00 4,00
25 50 8,00 8.00 0,00 0,00 8,00
50 100 12,00 12,00 0,00 0,00 12,00
73 150 16,00 16,00 0,00 0,00 16,00
100 200 20,00 20,00 0,00 0,00 20,00

100 150 200 250

Valor Aplicado ( Bar)

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
b3 Or Real Dejado mA

OBSERVACIONES

Se realiza mantencion y verificaicon a Tx

Valores encontrados , Aceptables

Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
|FECHA 12-11-2021
|FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 31LBA10CT101 oM/ oT 109119
MARCA ROSEMOUNT |N* SERIE NO LEGIBLE
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP OUTLET EOILER
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS £08435
PATRON DE SALIDA BMCE-435 BEAMEX McCs 506435
CALCULO DE ERROR
§ SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
" Diferencia Diferencia
% Rango \I'alol" Tgl;cado Valar E]snperado En:;;onr';e:ll'nA Esperado / (%) error Span Valar Ef:erado ;:;:‘;f::; Es peraf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,00 0,00 0,00 4,00 -
25 175 3,00 8,01 0,01 0,08 8,00 -
50 350 12,00 12,02 0,02 0.12 12,00 -
75 525 16,00 15,02 0,02 0,12 16,00 -
100 700 20,00 20,02 0,02 0,12 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t t } } } } |
0 100 200 300 400 500 600 700 800
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA
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FormerPTM team of KEMA

*‘ REGISTRO DE CALIBRACION TRANSMISOR DE

. PT_MCI_TT

A/&I TEMPERATURA

CARACTERISTICAS DEL EQUIPO

TAG 31LBA10CT102 om/oT 109119
MARCA ROSEMOUNT |N* SERIE NO LEGIBLE
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP OUTLET EOILER

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N°® DE SERIE
PATRON DE ENTRADA BMCE-433 BEAMEX MCs 608435
PATRON DE SALIDA BMC6-435 BEAMEX MCs 606435

CALCULO DE ERROR

y SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado WValor Real Diferencia Valor Esperado Valor Real Diferencia
% Rango ( «!g ) mAp Encontrade mA Esperado / (%) error Span m: Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
1] o 2,00 3,99 0,01 0,06 4,00 -
25 175 8,00 7.98 0,02 0,12 8,00 -
50 350 12,00 11,58 0,02 0,12 12,00 -
75 525 16,00 15,98 0,02 0,12 16,00 -
100 700 20,00 19,58 0,02 0,12 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
B Valor Real Dejado mA
4 + t t } } } } |
0 100 200 300 400 500 600 700 200
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 31LBA10CT103 oM/ oT 109119
MARCA ROSEMOUNT |N* SERIE NO LEGIBLE
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP OUTLET EOILER
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS £08435
PATRON DE SALIDA BMCE-435 BEAMEX McCs 506435
CALCULO DE ERROR
§ SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
" Diferencia Diferencia
% Rango \I'alol" Tgl;cado Valar E]snperado En:;;onr';e:ll'nA Esperado / (%) error Span Valar Ef:erado ;:;:‘;f::; Es peraf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,00 0,00 0,00 4,00 -
25 175 3,00 8,00 0,00 0,00 8,00 -
50 350 12,00 12,00 0,00 0,00 12,00 -
75 525 16,00 15,95 0,01 0,08 16,00 -
100 700 20,00 19,99 0,01 0,08 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t t } } } } |
0 100 200 300 400 500 600 700 800
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 31LBB10CT101 oM/ oT 109119
MARCA ROSEMOUNT |N* SERIE NO LEGIBLE
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HOT REHEAT MAIN LINE OULET
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS £08435
PATRON DE SALIDA BMCE-435 BEAMEX McCs 506435
CALCULO DE ERROR
§ SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
" Diferencia Diferencia
% Rango \I'alol" Tgl;cado Valar E]snperado En:;;onr';e:ll'nA Esperado / (%) error Span Valar Ef:erado ;:;:‘;f::; Es peraf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,00 0,00 0,00 4,00 -
25 175 3,00 8,00 0,00 0,00 8,00 -
50 350 12,00 11,59 0,01 0.08 12,00 -
75 525 16,00 15,95 0,01 0,08 16,00 -
100 700 20,00 19,99 0,01 0,08 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t t } } } } |
0 100 200 300 400 500 600 700 800
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA
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Former PTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 31LBB10CT102 oM/ oT 109119
MARCA ROSEMOUNT |N* SERIE NO LEGIBLE
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HOT RENEAT MAIN LINE OUTLET
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS £08435
PATRON DE SALIDA BMCE-435 BEAMEX McCs 506435
CALCULO DE ERROR
§ SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
" Diferencia Diferencia
% Rango \I'alol" Tgl;cado Valar E]snperado En:;;onr';e:ll'nA Esperado / (%) error Span Valar Ef:erado ;:;:‘;f::; Es peraf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 3,58 0,02 0,13 4,00 -
25 175 3,00 7,53 0,01 0,08 8,00 -
50 350 12,00 11,59 0,01 0.08 12,00 -
75 525 16,00 15,95 0,01 0,08 16,00 -
100 700 20,00 19,99 0,01 0,08 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t t } } } } |
0 100 200 300 400 500 600 700 800
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE B-22



CerTa Veritas

@

&

e“‘a

Vet

FormerPTM team of KEMA

*‘ REGISTRO DE CALIBRACION TRANSMISOR DE

. PT_MCI_TT

A/&I TEMPERATURA

CARACTERISTICAS DEL EQUIPO

TAG 31LBB10CT103 om/oT 109119
MARCA ROSEMOUNT |N* SERIE 1877441
MODELO 248 RANAC 404 RANGO 0DAT00°C
SENSOR TIPO TC-E AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HOT RENEAT MAIN LINE OUTLET

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N°® DE SERIE
PATRON DE ENTRADA BMCE-433 BEAMEX MCs 608435
PATRON DE SALIDA BMC6-435 BEAMEX MCs 606435

CALCULO DE ERROR

y SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado WValor Real Diferencia Valor Esperado Valor Real Diferencia
% Rango ( «!g ) mAp Encontrade mA Esperado / (%) error Span m: Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
1] o 2,00 3,99 0,01 0,06 4,00 -
25 175 8,00 7.89 0,01 0,08 8,00 -
50 350 12,00 11,59 0,01 0.06 12,00 -
75 525 16,00 15,99 0,01 0,06 16,00 -
100 700 20,00 159,53 0,01 0,06 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
B Valor Real Dejado mA
4 + t t } } } } |
0 100 200 300 400 500 600 700 200
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 16-12-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LEB10CP101 A oM/ oT 107708
|MARCA HONEYWELL |N° SERIE NG LEGIBLE
[mopeLo STD 924 |rRanGo 0 A60BAR
SENSOR TIPO MANCMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO HOT BH 4DR PRESS A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATRa5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Ervor  op omeas e (%) = REAL REFERENCI4 * 100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado WValor Real Valor Esperado Valor Real X
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
i} ] 4,00 3,57 0,03 0,19 4,00 - -
25 15 8,00 7.97 0,03 0,19 8,00 - -
50 30 12,00 11,57 0,03 0,19 12,00 - -
75 45 16,00 15,57 0,03 0,19 16,00 - -
100 &0 20,00 19,97 0,03 0,19 20,00 - -
20 I
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
4 = : * = * : "
o 10 20 30 40 50 60 J0
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez
|FECHA 13-11-2021
|FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LBB10CP101 B oM/ oT 107708
|MARCA HONEYWELL |N° SERIE NG LEGIBLE
[mopeLo STD 924 |rRanGo 0 A60BAR
SENSOR TIPO MANCMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO HOT R4 HDR PRESS B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATRa5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Ervor  op omeas e (%) = REAL REFERENCI4 * 100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado WValor Real Valor Esperado Valor Real X
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
i} ] 4,00 3,57 0,03 0,19 4,00 - -
25 15 8,00 7,98 0,02 0,12 8,00 - -
50 30 12,00 11,58 0,02 0,12 12,00 - -
75 45 16,00 15,58 0,02 0,12 16,00 - -
100 &0 20,00 19,98 0,02 0,12 20,00 - -
20 I
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
4 = : * = * : "
o 10 20 30 40 50 60 J0
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez
|FECHA 13-11-2021
|FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LBC10CP102A oM/ oT 107708
|MARCA HONEYWELL |N° SERIE 71580005500057
[mopeLo STD 924 |rRanGo 0 A60BAR
SENSOR TIPO MANCMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO HP TEN EXHY CRA STM PRESS A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATRa5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
i} ] 4,00 3,57 0,03 0,19 4,00 - -
25 15 8,00 7.57 0,03 0,13 8,00 - -
50 30 12,00 11,57 0,03 0,19 12,00 - -
75 45 16,00 15,57 0,03 0,19 16,00 - -
100 &0 20,00 19,97 0,03 0,13 20,00 - -
20 1
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
o 10 20 30 40 50 60 J0
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez
|FECHA 13-11-2021
|FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LBC10CP102B oM/ oT 107708
|MARCA HONEYWELL |N° SERIE 71580005500058
[mopeLo STD 924 |rRanGo 0 A60BAR
SENSOR TIPO MANCMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO HP TEN EXH CRA STM PRESS B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATRtle DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
i} ] 4,00 3,599 0,01 0,06 4,00 - -
25 15 8,00 7.59 0,01 0,08 8,00 - -
50 30 12,00 11,58 0,02 0,12 12,00 - -
75 45 16,00 15,58 0,02 0,12 16,00 - -
100 &0 20,00 19,98 0,02 0,12 20,00 - -
20 I
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
o 10 20 30 40 50 60 J0
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez
|FECHA 13-11-2021
|FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 32LBC10CT102A oM/ oT 107708
MARCA SIEMENS |N* SERIE NO LEGIBLE
MODELO SITRAN RANGO 0AS500°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO TEMP VAPOR PRINCIPAL
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 13102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
y SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado Walor Real Walor Esperado Valor Real .
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,05 0,05 0,31 4,00 -
25 125 3,00 8,05 0,05 0,21 8,00 -
50 250 12,00 12,05 0,05 0,31 12,00 -
75 375 16,00 15,05 0,05 0,31 16,00 -
100 500 20,00 20,05 0,05 0,31 20,00 -
20 -
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
B Valor Real Dejado mA
4 + t } } } |
0 100 200 300 400 500 600
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 03-12-2021
FIRMA
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FormerPTM team of KEMA

*‘ REGISTRO DE CALIBRACION TRANSMISOR DE

. PT_MCI_TT

{\/&I TEMPERATURA

CARACTERISTICAS DEL EQUIPO

TAG 321BC10CT1028 om/oT 107708
MARCA SIEMENS |N* SERIE 1542617
MODELO SITRAN RANGO 0AS500°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO TEMP VAPOR PRINCIPAL

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N°® DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 12102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401

CALCULO DE ERROR

y SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado Walor Real Diferencia Walor Esperado Walar Real Diferencia
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
1] o 2,00 4,04 0,04 0,25 4,00 -
25 125 8,00 8,05 0,05 0,31 8,00 -
50 250 12,00 12,05 0,05 0.31 12,00 -
75 375 16,00 16,05 0,05 0,31 16,00 -
100 500 20,00 20,05 0,05 0.31 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } } |
0 100 200 300 400 500 600
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 03-12-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LBQ20CP102 om/oT 107708
|MARCA HONEYWELL |N° SERIE NG LEGIBLE
[mopeLo STD 924 |rRanGo 0 A60BAR
SENSOR TIPO MANOMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCES0 4P SEAL STEAM TO HPE
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATR{fIN DE ENTRADA BMCE-435 BEAMEX MCs 606435
IPATRG&N DE SALIDA BMCE-435 BEAMEX MC& e06425
CALCULO DE ERROR
SALIDA — S4ALIDA -
Ervor  op omeas e (%) = REAL REFERENCI4 * 100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
0 o 4,00 4.02 0,02 0,12 4,00 - -
25 13 8,00 .02 0,02 0,12 8,00 - -
50 30 12,00 12,02 0,02 0,12 12,00 - -
73 45 16,00 16,02 0,02 0,12 16,00 - -
100 &0 20,00 20,02 0,02 0.12 20,00 - -

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA

b3 Or Real Dejado mA

) 0 1-0 2-0 slo 40 5|0 slo ?-0
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez
|FECHA 13-11-2021
|FIRMA
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*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 321BQ20CT102 om/oT 107708
MARCA SIEMENS |N* SERIE 1546767
MODELO SITRAN RANGO 0AS500°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP SEAL SEAM TO HP
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 13102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
y SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado Walor Real Walor Esperado Valor Real .
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,01 0,01 0,08 4,00 -
25 125 3,00 8,03 0,03 0.13 8,00 -
50 250 12,00 12,00 0,00 0,00 12,00 -
75 375 16,00 15,03 0,03 0,13 16,00 -
100 500 20,00 20,01 0,01 0,08 20,00 -
20
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
B Valor Real Dejado mA
4 + t } }
0 100 200 300 400 500
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 17-12-2021
FIRMA
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FormerPTM team of KEMA

*‘ REGISTRO DE CALIBRACION TRANSMISOR DE

. PT_MCI_TT

{\/&I TEMPERATURA

CARACTERISTICAS DEL EQUIPO

TAG 32LCH30CT101 om/oT 107708
MARCA SIEMENS |N* SERIE 1542831
MODELO SITRAN RANGO 0A300°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO FWH FROM HP6 TO HP5S

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N°® DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 12102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401

CALCULO DE ERROR

y SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado Walor Real Diferencia Walor Esperado Walar Real Diferencia
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
1] o 2,00 3,99 0,01 0,06 4,00 -
25 125 8,00 7.98 0,02 0,12 8,00 -
50 250 12,00 11,59 0,01 0.06 12,00 -
75 375 16,00 15,98 0,02 0,12 16,00 -
100 500 20,00 159,53 0,01 0,06 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } } |
0 100 200 300 400 500 600
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 17-12-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 31LABS0CP101 om/oT 109119
|MARCA ROSEMOUNT |N” SERIE NO LEGIBLE
IMGDELD 3051 IRANGO 0 A 300 BAR
SENSOR TIPO MANOMETRICO AREA CALDERA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCES0 P EEEDWATER INLET ECO
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATR{fIN DE ENTRADA BMCE-435 BEAMEX MCs 606435
IPATR‘&N DE SALIDA BMCE-435 BEAMEX MC& e06425
CALCULO DE ERROR
SALIDA — S4ALIDA -
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango (Bar) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:;!ac‘;;ﬂeal (%) error Span
0 o 4,00 4.00 0,00 0,00 4,00 - -
25 73 8,00 .00 0,00 0,00 8,00 - -
50 150 12,00 12,00 0,00 0,00 12,00 - -
73 225 16,00 16,00 0,00 0,00 16,00 - -
100 300 20,00 20,00 0,00 0,00 20,00 - -

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA

b3 Or Real Dejado mA

0 50 100 150 200 250 300 350
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
Equipo se encuentra desconectado de proceso, se conecta y se normaliza
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE

NOMERE Franco Perez Cristian Perez
|FECHA 15-11-2021
|FIRMA
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REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31LABS0CT101 oM/ oT 109119
MARCA KOREA NAGANO RANGO  |DESDE (°C) o |nastarq) 400
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO ECO INLET FW TEME
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —
Ewor » @) = SALITIA Eal SALIDA =100
R : SEAMN
VERIFICACION DE CALIBRACION
'\"ERIF.[EA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA ;. e
PATRON o 2003C 400°C
LECTURA TEMPERATURA - P
SALIDA o 201°C 401,.1°C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 370 mm
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO 1/2 AMERICANA

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE ALEX GACITUA Cristian Perez Soto

FECHA 15-11-2021

FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 32LABE0CT101 oM/ oT 107708
MARCA SIEMENS |N* SERIE 1542872
MODELO SITRAN RANGO 0A250°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP EEEDWATER TP HP6
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 13102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
y SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado Walor Real Walor Esperado Valor Real .
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,01 0,01 0,08 4,00 -
25 62,5 8,00 8,02 0,02 0,12 8,00 -
50 125 12,00 12,03 0,03 0.13 12,00 -
75 187.5 16,00 15,03 0,03 0,13 16,00 -
100 250 20,00 20,03 0,03 0,13 20,00 -
20 -
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } } |
0 50 100 150 200 250 300
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 15-12-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32LAB70CP101 A oM/ oT 107708
|MARCA HONEYWELL |N° SERIE 071580005500072
[mopeLo STD 924 |rRanGo 0 A 260 BAR
SENSOR TIPO MANCMETRICO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO HP EWH 1| OUT PRESS A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATR=5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Ervor  op omeas e (%) = REAL REFERENCI4 * 100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
- Diferencia Diferencia
% Rango Valol; ::Irl}cado Valor is:erado En:::'lohr'::le::nA :sperado I (%) error Span Valer Ef:erado ;:;:‘;::::\ Es peraF!o i Real] (%) error Span
ncontrado Dejado
i} ] 4,00 3,339 0,01 0,08 4,00 - -
25 65 8,00 7.58 0,02 0,12 8,00 - -
50 130 12,00 11,57 0,03 0,13 12,00 - -
75 155 16,00 15,98 0,02 0,12 16,00 - -
100 260 20,00 19,98 0,02 0,12 20,00 - -
20 I
16
-
E12
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
8
b3 Or Real Dejado mA
4 4 } + + + |
o 50 100 150 200 250 300
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
Equipo Operativo y normalizado
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Andres Videla
|FECHA 11-11-2021
IFIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 321AB70CP101 B om/oT 107708
|MARCA HONEYWELL |N° SERIE 071580005500073
[mopeLo STD 924 |rRanGo 0 A 260 BAR
SENSOR TIPO MANOMETRICO AREA TURBINA

SMART O CONVENCIONAL

SMART |DESCRIPCION PROCESO HP FWH Il OUT PRESS B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
IPATRthN DE ENTRADA BMC&-435 BEAMEX MC& 606435
IPATRG&N DE SALIDA BMCE-435 BEAMEX MC& 606435
CALCULO DE ERROR
SALIDA ~ SALIDA o
.EJ'J"GJ' pr—— il (nu} = REAL SP-I\ REFERENTCIA * 100
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
% Rango VElDI; ::Iri;:ado Valor is:erado En:::'lohr'.::le::nﬁ\ E;::eerfar::lcc:a.‘ (%) error Span Valer Ef:erado ;:;:;::::\ Es :elfrzr;::?:eal (%) error Span
ncontrade Dejado
(1] o 4,00 4,00 0,00 0,00 4,00 - -
25 B3 8,00 8.00 0,00 0,00 8.00 - -
50 130 12,00 12,01 0,01 0,06 12,00 - -
75 195 16,00 16,01 0,01 0,06 16,00 - -
100 260 20,00 20,01 0,01 0,06 20,00 - -

32LAB70CP101B

=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
b3 Or Real Dejado mA

0 50 100 150 200 250
Valor Aplicado ( Bar)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx
Valores encontrados Aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez
|FECHA 12-11-2021
|FIRMA
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FormerPTM team of KEMA

*‘ REGISTRO DE CALIBRACION TRANSMISOR DE

. PT_MCI_TT

{\/&I TEMPERATURA

CARACTERISTICAS DEL EQUIPO

TAG 321AB70CT101 om/oT 107708
MARCA SIEMENS |N* SERIE 1542679
MODELO SITRAN RANGO 0A250°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO HP FEEDWATER TO BOILER ECO

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 13102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
y SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado Walor Real Diferencia Walor Esperado Walar Real Diferencia
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,01 0,01 0,08 4,00 -
25 62,5 8,00 7,53 0,01 0,08 8,00 -
50 125 12,00 11,59 0,01 0.08 12,00 -
75 187.5 16,00 15,99 0,01 0,08 16,00 -
100 250 20,00 20,04 0,04 0,25 20,00 -
20 -
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } } |
0 50 100 150 200 250 300
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 25-11-2021
FIRMA
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Former PTM team of KEMA

INERCO & REGISTRO DE CALIBRACION TRANSMISOR DE PRESION

TAG 32LBGS2CP101A oM JfoT 2002530309
MARCA RANGO

MODELO AREA CALDERA
SENSOR TIPO Transmisor de presién DESCRIPCION PROCESO Linea Vapor auxiliar

LARGO SENSOR DIAMETRO SENSOR CONEXION A PROCESO

MODELO N? DE SERIE

|pnmbn DE ENTRADA

PATRON DE SALIDA

" SALIDA ., — SALIDA
SPAN

Error s s (%) =100

BAR mA BAR %
1 0,00 3,98 -0,01 0,1
2 3,75 7,98 3,73 0,1
3 7,53 11,99 7,51 0,1
4 11,24 15.97 11,22 0,1
5 15,00 19,98 14,98 0,1
Registro de verificacion
15,00 05
10,00 03
il 01
5,00
= - - - -DJl
0,00 03
1 2 3 4 5
5,00 0,5
g Patron BAR Presion BAR  smgemError

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMERE Eric Ramos M.

FECHA 08-09-2023

FIRMA
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INERCO & REGISTRO DE CALIBRACION TRANSMISOR DE PRESION

TAG 32LBG52CPLO1B oM JfoT 2002530309
MARCA RANGO

MODELO AREA CALDERA
SENSOR TIPO Transmisor de presién DESCRIPCION PROCESO Linea Vapor auxiliar

LARGO SENSOR DIAMETRO SENSOR CONEXION A PROCESO

MODELO N? DE SERIE

|pnmbn DE ENTRADA

PATRON DE SALIDA

" SALIDA ., — SALIDA
SPAN

Error s s (%) =100

BAR mA BAR %
1 0,00 3,98 -0,01 0,1
2 3,75 7,98 3,73 0,1
3 7,53 11,99 7,51 0,1
4 11,24 15.97 11,22 0,1
5 15,00 19,98 14,98 0,1
Registro de verificacion
15,00 05
10,00 03
il 01
5,00
= - - - -DJl
0,00 03
1 2 3 4 5
5,00 0,5
g Patron BAR Presion BAR  smgemError

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMERE Eric Ramos M.

FECHA 08-09-2023

FIRMA
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INERCO €2 | REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

TAG 32LBGS2CT101A oM fOT 2002530309
|MARCA SIMENS RANGO

ImopELo SITRANS TK-H AREA CALDERA
SENSOR TIPO TC DESCRIPCION PROCESO Linea Vapor auxiliar

LARGO SENSOR DIAMETRO SENSOR CONEXION A PROCESO

MODELO N? DE SERIE

|pnmbn DE ENTRADA

PATRON DE SALIDA F723-401

" SALIDA ., — SALIDA
SPAN

Error s s (%) =100

Temperatura mA mA °C %

1 25 3,6 3,0 24,1 0,4

2 62,5 8,0 8,0 52,8 0,1

3 125 12,0 12,1 126,2 0,5

4 187,5 16,0 16,2 190,7 1,3

3 250 20,0 20,2 253,3 1.3

Registro de verificacion
300 15
250 1,0
200 05
150 0,0
100 — 0,5
50 10
0 -1,5
1 2 3 a 5
g Patron Temperatura Calculo T°°C  esgemError

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMERE Eric Ramos M.

FECHA 08-00-2023

FIRMA
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INERCO €2 | REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

TAG J2LBGS2CT101B oM /o1 2002530309
|MARCA SIMENS RANGO
ImopELo SITRANS TK-H AREA CALDERA
SENSOR TIPO TC DESCRIPCION PROCESO Linea Vapor auxiliar

LARGO SENSOR DIAMETRO SENSOR CONEXION A PROCESO

MODELO N? DE SERIE

|pnmbn DE ENTRADA

PATRON DE SALIDA F723-401

SALIDA

R . (e_.-o:l - REAL T SALIDA REFERENCEL

SPAN

Error * 100

Temperalural mA mA °C %

1 25 7,2 5,8 24,8 -0,1

2 62,5 8,0 8,0 63,2 0,3

3 125 12,0 12,1 125,9 0,4

4 187,5 16,0 16,2 191,1 1,4

3 230 20,0 20,2 253,1 1,3

Registro de verificacion
300 15
250 10
200 // 05
150 s 0,0
100 o 0,5
50 o -1,0
0 . 15
1 2 3 4 5
amgem.P3tron Temperatura Calculo T°°C g Error

Se realiza verificacion a sensor

TEC. INSTRUMENTISTA SUPERVISOR SUPERVISOR CLIENTE
NOMERE Eric Ramos M.

FECHA 08-00-2023

FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_PT
CARACTERISTICAS DEL EQUIPO
TAG 32MAC10CP101 oM/ oT 107708
|MARCA ROSEMOUNT |N° SERIE 8448597
[mopeLo 1151 [RanGo 0 A 1300 mmH20
SENSOR TIPO ABSOLUTO AREA TURBINA
SMART O CONVENCIONAL SMART IDESCRlPClON PROCESO COND WTR PRESS A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
|pATRa5N DE ENTRADA BMC6E-435 BEAMEX MCS 506435
|pATRON DE SALIDA BMCE-435 BEAMEX MCs 606435
CALCULO DE ERROR
SALIDA ~ SALIDA e
Error I - 0 = REAL REFERENCIA =100
RELATIVOAL SPAS ( U} SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
Valor Aplicado | Valor Esperado Walor Real WValor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::cp:nr;::la:; (%) error Span mA Dejado mA Espe[;:?ac‘;;ﬂeal (%) error Span
i} -1000 4,00 4,00
25 -525 8,00 8,03 0,03 0,19 8,00
50 -50 12,00 11,59 0,01 0,06 12,00
75 425 16,00 15,58 0,02 0,12 16,00
100 900 20,00 19,98 0,02 0,12 20,00
20 Y
-
E
=—fp==\/alor Esperado mA
={=Valor Real Encontrade mA
b3 Or Real Dejado mA
-1500 -1000 -500 0 500 1000
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificaicon a Tx Absoluto
Max. Valor alcanzando para valor min -525 mmH20
Equipo responde correctamente
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Andres Videla
|FECHA 22-11-2021
|FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE PRESION PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 32MAC10CP102 oM/ oT PT-107708
|MARCA ROSEMOUNT N° SERIE 8458598
[mopELO 1151 RANGO 0 A 1300 mmH20
SENSOR TIPO ABSOLUTO AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO LP TURBINE DIS. STEAM PRESSURE CH-B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MC-8§ 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MC-§ £06425
CALCULO DE ERROR
SALIDA — SALIDA
Error (%) = - — =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real WValor Esperade Valor Real X
% Rango { mmHZo ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 -1000 4,00 - - 4,00 -
25 -525 8,00 7.59 0,01 -0,06 8,00 -
50 -50 12,00 12,01 0,01 0,08 12,00 -
75 425 16,00 15,02 0,02 0,12 16,00 -
100 900 20,00 20,02 0,02 0,12 20,00 -
20 "
-
E
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
_— - e
-1500 -1000 -500 0 500 1000
Valor Aplicado ( mmHZo )
OBSERVACIONES
Se realiza mantencion y verificacion a transmisor absoluto, maximo valor alcanzado
para valor minime-525 mmH20 es igual a 7,9%ma
Equipo responde correctamente a valores esperados.
Instrumento queda normalizado.
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE ANDRES VIDELA LOYOLA CRISTIAN PEREZ S5OTO
FECHA 22-11-2021 22-11-2021
FIRMA AVL CCPS
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE PRESION

PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 32MAC10CP103 oM/ oT PT-107708
|MARCA ROSEMOUNT N° SERIE 8458593
[mopeLo 1151 RANGO 0 A 1900 mmH20
SENSOR TIPO ABSOLUTO AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO LP TURBINE DIS. STEAM PRESSURE CHec
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MC-6 506435
|paTRON DE sALIDA BMCE-435 BEAMEX MC-6 £06425
CALCULO DE ERROR
SALIDA vy — SALIDA
Error (%) =  —— =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real WValor Esperade Valor Real X
% Rango { mmHZo ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 -1000 4,00 - - 4,00 -
25 -525 8,00 7.59 0,01 -0,06 8,00 -
50 -50 12,00 11,98 0,02 -0,12 12,00 -
75 425 16,00 15,97 0,03 -0,19 16,00 -
100 300 20,00 19,97 03 -0,19 20,00 -
20 "
-
E
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
[ _— e
-1500 -1000 -500 0 500 1000
Valor Aplicado ( mmHZo )
OBSERVACIONES
Se realiza mantencion y verificacion a transmisor absoluto, maximo valor alcanzado
para valor minime-525 mmH20 es igual a 7,9%ma
Equipo responde correctamente a valores esperados.
Instrumento queda normalizado.
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE ANDRES VIDELA LOYOLA CRISTIAN PEREZ S5OTO
FECHA 22-11-2021 22-11-2021
FIRMA AVL CCPS
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REGISTRO DE CALIBRACION TRANSMISOR DE

PT_MCLTT
TEMPERATURA - T
CARACTERISTICAS DEL EQUIPO
TAG 32PAB23CT101 om/oT 107708
MARCA SIEMENS |N* SERIE 1542486
MODELO SITRAN RANGO DA30°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO CW INLET
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 13102401
PATRON DE SALIDA F725-401 FLUKE 13102401

CALCULO DE ERROR

y SALIDA — SALIDA
Error (%) = - - =100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Valor Aplicado | Valor Esperado Walor Real Diferencia Walor Esperado Walar Real Diferencia
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
1] o 2,00 3,597 0,03 0,19 4,00 -
25 125 8,00 7.98 0,02 0,12 8,00 -
50 250 12,00 11,58 0,02 0,12 12,00 -
75 375 16,00 15,99 0,01 0,06 16,00 -
100 500 20,00 20,01 0,01 0,06 20,00 -
20 =
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } } |
0 100 200 300 400 500 600
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 13-12-2021
FIRMA
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FormerPTM team of KEMA
*‘ REGISTRO DE CALIBRACION TRANSMISOR DE
" PT_MCLTT
Mg TEMPERATURA
CARACTERISTICAS DEL EQUIPO
TAG 32PAB24CT101 oM/ oT 107708
MARCA SIEMENS |N* SERIE 1542594
MODELO SITRAN RANGO DA30°C
SENSOR TIPO TC-K AREA TURBINA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO CW INLET
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA F725-401 FLUKE 725 13102401
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
y SALIDA — SALIDA
Error ) oy (Y0) = - — =100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado Walor Real Walor Esperado Valor Real .
% Rango (°c) mA Encontrade mA Esperado / (%) error Span mA Dejado mA Esperaf!o i Real] (%) error Span
Encontrado Dejado
0 ] 4,00 4,02 0,02 0,12 4,00 -
25 125 3,00 8,02 0,02 0,12 8,00 -
50 250 12,00 12,03 0,03 0.13 12,00 -
75 375 16,00 15,02 0,02 0,12 16,00 -
100 500 20,00 20,01 0,01 0,08 20,00 -
20 -
16
-
E12
=p==/alor Esperado ma
——alor Real Encontrado mA
8 Valor Real Dejado maA
4 + t } } |
0 100 200 300 400 500 600
Valor Aplicado (°C)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores entregados, aceptables
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 13-12-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HFE10CT101 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET PRIMARY AIR DUCT A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCRS0-277 AMETEK CTCAE0A 65BER2-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
Error @) = SALDA gy - SALIDA
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[EA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA sntc = o 100 °C
PATRON ¢ R o
LECTURA TEMPERATURA - o o mm e
SALIDA 20, 42C 49,98 °C 100,08 =C
ERROR %o - -
DIMENSIONES MEDIDA
LARGD SENSOR 58 PULG
DIAMETRO SENSOR & mm
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 12-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HFE20CT101 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET PRIMARY AIR DUCT B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCAE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
V'ERIFICA.CIﬁN 0% S0% 100%
LECTURA ENTRADA e - .
PATRON 20ec s0c 100 =c
LECTURA TEMPERATURA I o o
SALIDA 20,3°C 49,92 °C 95,53 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 58 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

TEC. INSTRUMENTISTA

APROBACION

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE FRANCO PEREZ Cristian Perez Soto

FECHA 12-11-2021

FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO

TAG 31HFESOCTL01 oM/ oT 109119

MARCA NKS RANGO  |DESDE (°) o |nastarq) 500

MODELO NO LEGIBLE AREA CALDERA

SENSOR TIPO TCE DESCRIPCION PROCESO OUTLET PRIM AIR DUCT A

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401

CALCULO DE ERROR
SALIDA ., - SALIDA
Ervor 8 = 22w — =100
R : SEAMN
VERIFICACION DE CALIBRACION
VERIF.[L‘.H.CIﬁN 0% S0% 100%0
LECTURA ENTRADA
P 2 -] 00 =) "‘CC
PATRON 20eC 200 500
LECTURA TEMPERATURA - [ .
SALIDA 19,7 2C 300,6°C 500,8°C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 46 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Se

nsor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 10-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HFE6OCTL01 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 500
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO OUTLET PRIM AIR DUCT A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal ALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[CA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA s o o =ne e
PATRON 18,6°C 300 °C 500 °C
LECTURA TEMPERATURA I I —mm o
SALIDA 18,8°C 00,4 °C 500,.7 °C
ERROR %0 -
DIMENSIONES MEDIDA
LARG(D SENSOR 46 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE
NOMBRE ALEX GACITUA Cristian Perez Soto

FECHA 12-11-2021

FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HFEG1CF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE 01891715
|mopELD 3051 RANGO 0 A 146,6 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO PULV A HOT PRI AIR FLOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Emor  uunow oy (P0) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 3,59 0,01 0,08 4,00 -
25 36,65 12,00 11,59 0,01 0.08 12,00 -
50 73,3 15,31 15,35 0,04 0,25 15,31 -
75 103,55 17.85 17.86 0,01 0,08 17,85 -
100 146,6 20,00 20,03 0,03 2,13 20,00 -
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
Valor Real Dejado maA
4y -
o 20 40 60 B0 100 120 140 160
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados son correctos, equipo en buenas condiciones, operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Andres Videla Cristian Perez
FECHA 09-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HFEG2CF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE 01891717
[mopeLo 3051 RANGO 0 A 146,6 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO PULV-B HOT PRI AIR ELOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error L omou oy (Y0) = — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real WValor Esperade Valor Real X
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 3,30 0,10 0,63 4,00 4,00 0,00 0,00
25 36,65 12,00 11,72 0,28 1,75 12,00 11,57 0,03 0,18
50 73,3 15,31 15,12 0,19 1,19 15,31 15,29 0,02 0,12
75 103,55 17.85 17,68 0,17 1,08 17,85 17,83 0,02 0,12
100 146,6 20,00 19,82 0,18 1,13 20,00 19,96 0,04 0,25
i / I
16 .
o
-
E12 -
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
Valor Real Dejado maA
y) -
o 20 40 60 B0 100 120 140 160
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a TX
Valores encontrados, No se encuentran dentro de lo permitido
Se realiza Ajuste, Valores Dejados, aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 09-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HFEG3CF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE NGO LEGIBLE
[mopeLo 3051 RANGO 0 A 146,6 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO PULY C HOT AIR PRI
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Emor  uunow oy (P0) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,00 0,00 0,00 4,00
25 36,65 12,00 12,00 0,00 0,00 12,00
50 73,3 15,31 15,30 0,01 0,08 15,31
75 109,35 17.85 17,83 0,02 0,13 17,85
100 146,6 20,00 19,98 0,02 0,12 20,00
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
—_—
o 20 40 60 B0 100 120 140 160
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a TX
Valores encontrados, Aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 26-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HFEG4101 A oM/ oT 109119
|MARCA ROSEMOUNT N® SERIE NO LEGIBLE
[mopELo 3051 RANGO 0 A 146,6 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO PULV-D HOT PRI AIR ELOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error L omou oy (Y0) = — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real WValor Esperade Valor Real X
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,01 0,01 0,08 4,00
25 36,65 12,00 12,01 0,01 0.08 12,00
50 73,3 15,31 15,31 0,00 0,00 15,31
75 109,35 17.85 17,85 0,00 0,00 17,85
100 146,6 20,00 19,99 0,01 0,08 20,00
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
—_—
o 20 40 60 B0 100 120 140 160
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados, Aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 10-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HFEGSCF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE NGO LEGIBLE
[mopELo 3051 RANGO 0 A 146,6 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO PULV E HOT PRI AIR FLOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error L omou oy (Y0) = — * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,00 0,00 0,00 4,00
25 36,65 12,00 11,58 0,02 0.12 12,00
50 73,3 15,31 15,31 0,00 0,00 15,31
75 109,35 17.85 17,82 0,03 0,13 17,85
100 146,6 20,00 19,97 0,03 .13 20,00
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
—_—
o 20 40 60 B0 100 120 140 160
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a Tx
Valores encontrados , Aceptables
operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Andres Videla Cristian Perez
FECHA 10-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLAL0CT101 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET SECONDARY AIR DUCT
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCAE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
V'ERIFICA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA e e oo o
PATRON 20ec s0c 100 =c
LECTURA TEMPERATURA I . [
SALIDA 20,3°C 45,30 °C 95,50 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 58 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

TEC. INSTRUMENTISTA

APROBACION

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE FRANCO PEREZ Cristian Perez Soto

FECHA 11-11-2021

FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO

TAG 31HLAL0CT102 oM /0T 109119

MARCA NKS RANGO  |DESDE (°) o |nastarq) 100

MODELO NO LEGIBLE AREA CALDERA

SENSOR TIPO RTD / PT 100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCT A

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401

CALCULO DE ERROR
SALIDA ., - SALIDA
Error ) = 220 e — =100
SPAN
VERIFICACION DE CALIBRACION
\TERIF.[CA.CIﬁN 0% S0% 10000
LECTURA ENTRADA
P 2 -] o 0o
PATRON 20 °C 50°C 100°C
LECTURA TEMPERATURA - == -
20,5 o /952 C 0,42
SALIDA a,5 45,55 10 C
ERROR %6 0,5°C 0,05 °C 0.,4°C
DIMENSIONES MEDIDA
LARG(D SENSOR 83 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO

TAG 31HLALOCT103 oM /0T 109119

MARCA NKS RANGO  |DESDE (°) o |nastarq) 100

MODELO NO LEGIBLE AREA CALDERA

SENSOR TIPO RTD / PT 100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCT A

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401

CALCULO DE ERROR
SALIDA ., - SALIDA
Error ) = 220 e — =100
SPAN
VERIFICACION DE CALIBRACION
VERIF.[EA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA
P 2 -] o 0o
PATRON 20 °C 50°C 100°C
LECTURA TEMPERATURA - - -
20,4 o ,012C L35
SALIDA 0.4 50,01 95,9
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 83 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 10-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLALOCT104 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD /PT100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCT A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCAE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
V'ERIFICA.CIﬁN 0% S0% 100%0
LECTURA ENTRADA e e oo o
PATRON 20ec s0c 100 =c
LECTURA TEMPERATURA . o o
SALIDA 20°C 49,95 °C 95,50 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 83 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE FRANCO PEREZ Cristian Perez Soto
FECHA 12-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLAZOCT101 oM/ OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCT
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
SALIDA — SALIDA )
Errar (%) = = DA e - L * 100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[L‘A.CIﬁN 0% S0% 100%0
LECTL::?:Q;MDA Te Ambiente 50 °C po=c
LECTURA TEMPERATURA . - -
SALIDA 15,90°C 49,95 °C 95,55 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 58 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES
Se realiza verificacion a sensor
Valores encontrados aceptables
Sensor en buenas condiciones
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Sato
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLA20CT102 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET PRIMARY AIR DUCT B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
SALIDA — SALIDA
Errar (%) = = DA e - * 100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[C.H.CIﬁN 0% S0% 100%
LECTURA ENTRADA e e oo o
PATRON 20ec s0c 100 =c
LECTURA TEMPERATURA - . .
SALIDA 20,5°C 45,9 °C 100,3 #C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 84 PULG
DIAMETRO SENSOR emm
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE

NOMBRE FRANCO PEREZ Cristian Perez Soto
FECHA 12-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLAZ0CT103 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCTE
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCAE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[BA.CIﬁN 0% S0% 100%0
LECTL::?:Q;MDA Te Ambiente 50 °C po=c
LECTURA TEMPERATURA - o 7 o .
SALIDA 20, 3°C 50,3 °C 100,3 #C
ERROR %0
DIMENSIONES MEDIDA
LARG(D SENSOR 84 PULG
DIAMETRO SENSOR & mm
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA

PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLA20CT104 oM / OT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 100
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO RTD/ PT100 3H DESCRIPCION PROCESO INLET SECOND AIR DUCTE
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCAE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —_—
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[BA.CIﬁN 0% S0% 100%
LECTL::?:Q;MDA Te Ambiente 50 °C po=c
LECTURA TEMPERATURA o o 7 o .
SALIDA 20, 1=C 50,3 °C 1004 2C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 84 PULG
DIAMETRO SENSOR & mm
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HLASOCF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE NGO LEGIBLE
[mopELo 3051 RANGO 0 A 76,2 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO GAH-A OTLT HOT SEC AIR ELOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Error  uoomon s (YR) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 3,57 0,03 0,13 4,00 4,00 0,00 0,00
25 15,05 12,00 12,23 0,23 1,44 12,00 12,01 0,01 0,05
50 38,1 15,31 15,72 0,41 2,56 15,31 15,32 0,01 0,08
75 57,15 17.85 17,51 0,06 0,37 17,85 17,85 0,00 0,00
100 76,2 20,00 20,27 0,27 1,69 20,00 20,01 0,01 0,08
20 _n -
e 31HLAS0CF101 A
16 T
- /
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
. Valor Real Dejado maA
y) -
o 10 20 30 40 50 50 70 80 [0
Valor Aplicado (mmH20)
OBSERVACIONES
TX Nuevo
Valores encontrados, No se encuentran dentro de lo permitido
Se realiza Ajuste, Valores dejados, Aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 10-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HLASOCF102 B oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE NGO LEGIBLE
|mopELD 3051 RANGO 0 A 76,2 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO GAH-A OTLT HOT SEC AIR ELOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Emor  uunow oy (P0) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,01 0,01 0,08 4,00 3,55 0,01 0,08
25 15,05 12,00 12,21 0,21 1,31 12,00 12,00 0,00 0,00
50 38,1 15,31 15,55 0,54 4,00 15,31 15,33 0,02 0,12
75 57,15 17.85 18,08 0,23 1,44 17,85 17,84 0,01 0,08
100 76,2 20,00 20,63 0,63 3,94 20,00 20,00 0,00 0,00
B N//’ . 1
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
8
Ve Valor Real Dejado maA
S O S A S|
o 10 20 30 40 50 50 70 80 [0
Valor Aplicado (mmH20)
OBSERVACIONES
TX Nuevo
Valores encontrados, No se encuentran dentro de lo permitido
Se realiza Ajuste, Valores dejados, Aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA
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REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLAS0CT101 OM / OT 109119
MARCA NKS RANGO IDESDIE (°c) 0 |Hnsm {°c) | 500
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO OULET SECOND AIR DUCT A

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCR&ED-277 AMETEK CTCSE0A B58662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
_ ) SALIDA — SALIDA
Ervor (%) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VERIFICACION 0% 5090 100%0
LECTURA ENTRADA . . R
PATRON 20°C 250°C 500 *C
LECTURA TEMPERATURA o - .
SALIDA 20,3°C 249,86 °C 500,1 °C
ERROR %o - -
DIMENSIONES MEDIDA
LARGD SENSOR 63 PULG
DIAMETR( SENSOR 1/4 PULG
CONEXION A PROCESO

OBSERVACIONES

Se realiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE FRANCO PEREZ Cristian Perez Soto
FECHA 15-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HLAGOCF101 A oM/ oT 109119
|MARCA ROSEMOUNT N° SERIE 01891711
[mopeLo 3051 RANGO 0 A 76,2 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO GAH-B OTLT HOT SEC AIR ELOW
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA BMCE-435 BEAMEX MCS 506435
|eATRON DE SALIDA BMCE-435 BEAMEX MCs 506435
CALCULO DE ERROR
SALIDA — SALIDA
Emor  uunow oy (P0) = —— * 100
SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
Diferencia Diferencia
. Valor Aplicado | Valor Esperado WValor Real Walor Esperado Walor Real |
% Rango { mmH20 ) mA Encontrade mA ::Ejnr?i:l; (%) error Span mA Dejado mA Espe[;:?ac‘;;Real (%) error Span
0 ] 4,00 4,02 0,02 0,12 4,00
25 15,05 12,00 12,02 0,02 0.12 12,00
50 38,1 15,31 15,35 0,04 0,25 15,31
75 57,15 17.85 17,87 0,02 0,12 17,85
100 76,2 20,00 20,04 0,04 .25 20,00
20 N
16
-
E12
==p=="/alor Esperado ma
—i—Valor Real Encontrade mA
Valor Real Dejado maA
_—
20 30 40 50 50 70 80 [0
Valor Aplicado (mmH20)
OBSERVACIONES
Se realiza mantencion y verificacion a TX
Valores encontrados, Aceptables
Operativo
APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMERE Franco Perez Cristian Perez
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA

REGISTRO DE CALIBRACION TRANSMISOR DE FLUJO PT_MCI_FT
CARACTERISTICAS DEL EQUIPO
TAG 31HLAGOCF103 C oM/ 0T 109119
|MARCA ROSEMOUNT N° SERIE 01891713
|mopELD 3051 RANGO 0 A 76,2 mmH20
SENSOR TIPO DIFERENCIAL AREA CALDERA
SMART O CONVENCIONAL SMART DESCRIPCION PROCESO GAH B OUT

CARACTERISTICAS DEL PATRON

TAG MARCA MODELO N° DE SERIE
PATRtle DE ENTRADA BMCG-435 BEAMEX MCS 606435
IPATRﬁN DE SALIDA BMCE-435 BEAMEX MCe E06425
CALCULO DE ERROR
Error i s (%) = SALIDA — 'S.'J_iiDA * 100
' SPAN
VERIFICACION DE CALIBRACION
VALOR ENCONTRADO VALOR DEJADO
. Valor Aplicado | Valor Esperado WValor Real Diferencia Walor Esperado Walor Real Diferentlzia
% Rango { mmH20 ) mA Encontrade mA Esperado / (%) error Span mA Dejado mA EsperaF!o i Real] (%) error Span
Encontrado Dejado

0 ] 4,00 4,01 0,01 0,06 4,00

25 15,05 12,00 12,01 0,01 0,06 12,00

50 38,1 15,31 15,33 0,02 0,12 15,31

73 57.15 17.85 17.87 0,02 0,12 17.85

100 76,2 20,00 20,02 0,02 0,12 20,00
20 1

31HLA60CF103 C
16
-
E12
==p=="/alor Esperado ma
~—fi—Valor Real Encontrado mA
Valor Real Dejado maA
L e L A I B B S B S B B I S B I S R B S B N H S
20 30 40 50 &0 70 80 90
Valor Aplicado (mmH20)
OBSERVACIONES

Se realiza mantencion y verificacion a Tx

Valores encontrados, Aceptables

Operativo

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE

NOMERE Franco Perez Cristian Perez
FECHA 11-11-2021
FIRMA
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Former PTM team of KEMA
REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HLASOCT101 oM/ oT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 500
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO OUTLET SECOND AIR B
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —
Ewor ) = SALIDA Eal SALIDA =100
R : SEAMN
VERIFICACION DE CALIBRACION
\"ERIF.[E.H.CIﬁN 0% S0% 100%0
LECTURA ENTRADA - =
PATRON 20 °C 250°C s00°C
LECTURA TEMPERATURA o o i
SALIDA 19,9 2C 250°C S01°C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 63 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO

OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION
TEC. INSTRUMENTISTA SUPERVISOR MCI SPA SUPERVISOR CLIENTE
NOMBRE Franco Perez Cristian Perez Soto
FECHA 10-11-2021
FIRMA
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REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HNA11CT101 oM/ oT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 500
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO INLET EXHAUT GAS DUCT A
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[EA.CIﬁN 0% S0% 10000
LECTURA ENTRADA . e =00 o
PATRON 20ec 250°C s
LECTURA TEMPERATURA I o —mm 4 e
SALIDA 20,3°C 2459,7 °C 500,1 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 82 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE

NOMBRE FRANCO PEREZ Cristian Perez Soto
FECHA 12-11-2021
FIRMA
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REGISTRO DE CALIBRACION SENSOR DE TEMPERATURA PT_MCI_ST
CARACTERISTICAS DEL EQUIPO
TAG 31HNA12CT101 oM/ oT 109119
MARCA NKS RANGO  |DESDE (°c) o |nastarq) 500
MODELO NO LEGIBLE AREA CALDERA
SENSOR TIPO TCE DESCRIPCION PROCESO INLET PRIMARY AIR DUCTE
CARACTERISTICAS DEL PATRON
TAG MARCA MODELO N° DE SERIE
PATRON DE ENTRADA HA-CTCE60-277 AMETEK CTCEE0A 658662-00277
PATRON DE SALIDA F725-401 FLUKE 725 13102401
CALCULO DE ERROR
— —
Error @) = SALIDA Eal SALIDA =100
SPAN
VERIFICACION DE CALIBRACION
\"ERIF.[E.H.CIﬁN 0% S0% 10000
LECTURA ENTRADA . e =00 o
PATRON 20ec 250°C s
LECTURA TEMPERATURA I = - o —mm e
SALIDA 20,2°C 250,2 °C 500,3 °C
ERROR %0 - -
DIMENSIONES MEDIDA
LARG(D SENSOR 82 PULG
DIAMETRO SENSOR i/4 PULG
CONEXION A PROCESO
OBSERVACIONES

Serealiza verificacion a sensor

Valores encontrados aceptables

Sensor en buenas condiciones

APROBACION

TEC. INSTRUMENTISTA

SUPERVISOR MCI SPA

SUPERVISOR CLIENTE

NOMBRE FRANCO PEREZ Cristian Perez Soto
FECHA 12-11-2021
FIRMA
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FT-LAB-T 8c
e CERTIFICADD DE EXACTITUD
TECN 0 RED. LABOFATORIO DE TECNOEED S.A.
MEDIDORES DE ENERGIA FLECTRICA
FOLIO: TO766
ANTECEDENTES DEL CLIENTE RESULTADGS DE LA COMPONENTE
N*/ Fecha de Solicimd - 0486_10.11.2021 ACTIVA
Fecha Calibracign : 10.11.2021
Medidor - 10N 7400
;]:::nan ; AES Andes 54 N | Faoe | Cta| Factor | Emarcss) | % | By | 0
Subestacién 1123 100 1 0.056 + 02 0.069 + 02
20123 100 | 05 0.063 = 03 0.059 = 03
ANTECEDENTES DEL MEDIDOR (123 10 1 0.056 + 02 0.059 + 02
Marca - Schneider Electmic 41123 10 03 0111 = 03 0.113 + 03
Modelo - METSEIONT400 5 1 100 1 0.045 = 03 0.067 + 03
N® da Serie - MR-1705B145-02 6| 2 | 100 1 0.065 + 03 0.069 = 03
Estado - En Servico 7| 3 100 1 0062 + 03 0.068 + 03
Afio Fabricacion 2017 g 1 | 100 .5 0021 | = 04 0,041 = 04
Clase Exactitud (%) s 02 g 2 | 100 | 05 0074 += 04 0.078 + 04
Constamte Med. -1 10| 3 100 | 05 0121 = 04 0.090 + 04
PATRON DE CALIERACION
Marca - Clem RESULTADOS DE LA COMPONENTE
Modelo o C13115 BEACTIVA
N* Serie o 20151286
Claze de Exactimd : 005
Trazsbilidad - Laboratorio Tecnored .
CONDICIONES DE MEDIDA 17| Fase | Ctn %) Factor
Lugar de Calibracion ~ : Laboratorio Tecnored 1|123| 100 1 0064 = 20 0.070 = 10
Tipo de Medida - WESTRELLAACTIVO 20123 100 | 05 0061 + 20 0077 + 20
Tensitm Aplicada o 635 V) Fl123 | 10 1 0.073 += 10 0.076 = 20
Corriente Nominal HE (&) 4(123| 10 | 05 0042 | = 20 0082 | = 20
N* de Elementos -3 511 100 1 2105 + 30 0.075 = 30
Método Calibracion - Comparacion Directa 6| 2 100 1 0.089 = 3.0 2027 = 30
Frecuenciz (Hz) - 50 (HZ) T 3 100 1 1.888 += 30 0.072 += 30
Tenperatura (L) -2l 801 100 .5 0,096 + 30 0.117 + 30
Humedad (%) - 431 9 2 | 100 | 05 0.050 + 30 0.073 + 30
Calibrador : ELopez 10] 3 100 | 05 0.030 = 3.0 0.042 = 30
OBSERVACIONES Y CONCLUSIONES
Les errores encontrades ewmplen con 1z Normaima Vigente IEC 62053-22 {TTEM 8.1). Tecnored 5 A | declina toda responsabilidad por el uso
mdebids que se hireran de sste certficado. Este dommments no puede ser reproducido en forma pareml

Jaime Eduardo Crarcia Collas
Jefe Area Certificacion v Medidas

TECNORED 8.A.

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

Cerro El Plome 3819 Bamio Industnal Curanma, Valparaiso
Fono: 56-32-24523580 fax: 56-32-2452571
www tecnored ¢l ventas/@tecnored cl

Pégina 1de 1

APENDICE B-79



CerTa Veritas

o
7 {

el

¢

Former PTM team of KEMA

FT-LAB-T 8c
e CERTIFICADD DE EXACTITUD
TECN 0 RED. LABOFATORIO DE TECNOEED S.A.
MEDIDORES DE ENERGIA FLECTRICA
FOLIO: TOT64
ANTECEDENTES DEL CLIENTE RESULTADGS DE LA COMPONENTE
N*/ Fecha de Solicimd - 0486_10.11.2021 ACTIVA
Fecha Calibracign : 10.11.2021
Medidor - 10N 7400
;]:::nan ; AES Andes 54 N | Faoe | Cta| Factor | Emarcss) | % | By | 0
Subestacién 1123 100 1 0.058 + 02 0075 + 02
20123 100 | 05 0065 = 03 0.065 = 03
ANTECEDENTES DEL MEDIDOR (123 10 1 0.058 + 02 0.056 + 02
Marca - Schneider Electmic 41123 10 03 o104 = 03 0.105 + 03
Modelo - METSEIONT400 5 1 100 1 0.035 = 03 0.091 + 03
N® da Serie - MR-1705B156-02 6| 2 | 100 1 0.052 + 03 0.061 = 03
Estado - En Servico 7| 3 100 1 0077 = 03 0.078 + 03
Afio Fabricacion T 07 4 1 100 5 0.085 + 04 0.135 + 04
Clase Exactitud (%) s 02 g 2 | 100 | 05 0.075 += 04 0079 + 04
Constamte Med. -1 10| 3 100 | 05 0.063 = 04 0.049 + 04
PATRON DE CALIERACION
Marca - Clem RESULTADOS DE LA COMPONENTE
Modelo o C13115 BEACTIVA
N* Serie o 20151286
Claze de Exactimd : 005
Trazsbilidad - Laboratorio Tecnored .
CONDICIONES DE MEDIDA 17| Fase | Ctn %) Factor
Lugar de Calibracion ~ : Laboratorio Tecnored 1|123| 100 1 0.069 = 20 0.076 = 10
Tipo de Medida - WESTRELLAACTIVO 20123 100 | 05 0062 + 20 0.087 + 20
Tensitm Aplicada o 635 V) Fl123 | 10 1 0.078 += 10 0.068 = 20
Corriente Nominal HE (&) 4(123| 10 | 05 0073 | = 20 0276 | = 20
N* de Elementos -3 511 100 1 2130 + 30 0.081 = 30
Método Calibracion - Comparacion Directa 6| 2 100 1 0.056 = 3.0 1.812 = 30
Frecuenciz (Hz) - 50 (HZ) T 3 100 1 1.899 += 30 1.812 += 30
Tenperatura (L) -2l 801 100 .5 0,035 + 30 0.102 + 30
Humedad (%) - 431 9 2 | 100 | 05 0.043 + 30 0.056 += 30
Calibrador : ELopez 10] 3 100 | 05 0.082 = 3.0 0.093 = 30
OBSERVACIONES Y CONCLUSIONES
Les errores encontrades ewmplen con 1z Normaima Vigente IEC 62053-22 {TTEM 8.1). Tecnored 5 A | declina toda responsabilidad por el uso
mdebids que se hireran de sste certficado. Este dommments no puede ser reproducido en forma pareml

Jaime Eduardo Crarcia Collas
Jefe Area Certificacion v Medidas

TECNORED 8.A.

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

Cerro El Plome 3819 Bamio Industnal Curanma, Valparaiso
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FT-LAB-T 8c
- CERTIFICADO DE EXACTITUD
TEC"ORE D LABOFRATORIO DE TECNOEED S.A.
MEDIDORES DE ENERGIA FLECTRICA
FOLIO: TJOTE5
ANTECEDENTES DEL CLIENTE RESULTADOS DE LA COMPONENTE
N*/ Fecha de Solicimd - 0486_10.11.2021 ACTIVA
Fecha Calibracign : 10.11.2021
Medidor - 10N 7400
;]:::nan ; AES Andes 54 N | Faoe | Cta| Factor | Emarcss) | % | By | 0
Subestacién 1| 123 | 100 1 -0.001 = 02 0.012 = 02
20 123 100 | 03 0016 | = 03 -0.015 = 03
ANTECEDENTES DEL MEDIDOR 3123 10 1 0012 += 02 0.019 + 02
Marca - Schoeider Electric 41125 10 0.3 0124 = 03 0.002 = 03
Modslo : METSEIDNT400 501 | 100 1 0004 | = 03 0008 | = 03
N® de Serie : MR-1904B865-02 6| 2 | 100 1 0.015 = 03 0.024 = 03
Estado - En Servico 7| 3 100 1 0.022 = 03 0.023 + 03
Afio Fabricacion - 0189 4 1 100 5 0058 + 04 -0.081 + 04
Clase Exactitud (1) - 02 S0 2 | 100 | 03 0011 = 04 0.010 = 04
Constante Med. - 1 10| 3 100 | 03 0.011 = 04 0.001 = 04
PATRON DE CALIBRACION
Marca - Cleu RESULTADOS DE LA COMPONENTE
Modelo o C13115 BEACTIVA
N* Serie o 20151286
Claze de Exactimd : 005
Trazsbilidad - Laboratorio Tecnored .
CONDICIONES DE MEDIDA 17| Fase | Ctn %) Factor
Lugar de Calibracion ~ : Laboratorio Tecnored 1| 123 | 100 1 0020 = 20 0.031 = 10
Tipo de Medida - WESTRELLA'ACTIVO 20123 100 | 05 0,052 + 20 0.083 + 20
Tensitm Aplicada o 635 V) Fl123 | 10 1 0.037 += 10 0049 = 20
Corriente Nominal HE (&) 41123 10 | 05 | 0164 | = 20 0473 | = 20
N* de Elementos HE] 511 100 1 1.978 = 30 0.030 = 30
Método Calibracion - Comparacion Directa 6| 2 100 1 0.033 = 3.0 1.672 = 30
Frecuenciz (Hz) - 50 (HZ) T 3 100 1 1.706 += 30 0.027 += 30
Tenperatura (C°) 12 8] 1 100 .5 0109 = 3.0 0.101 = 30
Humedad (%) - 431 9 2 | 100 | 05 0034 + 30 0.053 += 30
Calibrador : ELopez 10 3 100 | 0.3 0.035 = 3.0 0.050 = 30
OBSERVACIONES Y CONCLUSIONES
Les errores encontrades ewmplen con 1z Normaima Vigente IEC 62053-22 {TTEM 8.1). Tecnored 5 A | declina toda responsabilidad por el uso
mdebids que se hireran de sste certficado. Este dommments no puede ser reproducido en forma pareml
m,
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Jaime Eduarde Garcia Collas
Jefe Area Certificacion v Medidas
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Cerro El Plome 3819 Bamio Industnal Curanma, Valparaiso
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FT-LAB-T 8c
- CERTIFICADM DE EXACTITUD
TECNORED. LABORATORIO DE TECNORED 5.A.
MEDIDORES DE ENERGIA ELECTRICA
Fecha de Emisidn de Certificado: 21.12.2021 FOLIZ: 507084

ANTECEDENTES DEL CLIENTE RESULTADOS DE LA COMPONENTE
N®/ Fecha de Solicimd : 0510_21.12.2021 ACTIVA
Fecha Calibracion » 21-12-2021
Medidor : IO 2600
e AR e N | Fase |Cre.t | Factor | Emorge) |\ =% | Bmory | TR
Subestacion 1| 123 100 1 -0.170 £+ 02 -0.166 + 02
2123 100 | 05 -0.156 + 03 -0.180 = 03
ANTECEDENTES DEL MEDIDOR 3123 10 1 -0.180 + 02 -0.151 = 02
Marca : Schneider Eleciric 41123 10 0.5 -0.197 = 03 -0.191 = 03
Modalo » PESOOA4CTIHSEOBOB 5 1 100 1 -0.164 + 03 -0.157 + 0.3
N* de Seris . PT-10024461-01 6 2 100 1 -0.156 + 03 -0.165 = 03
Estado : Usado T 3 100 1 -0.149 = 03 -0.137 = 03
Afio Fabricacion - 2010 3] 1 100 | 05 -0.156 + 04 -0.185 = 04
Clase Exactimud (%3) D0z gl 2 100 | 05 -0.145 = 04 -0.163 = 04
Constante Med. 1 10| 3 100 | 0.3 -0.197 + 04 -0.185 = 04
PATRON DE CALIBRACTON
Marca : Clou RESULTADOS DE LA COMPONENTE
Modalo : CI3115 REACTIVA
N*® Serie ;20171801
Clase de Exacrimd : 0,05
Trazsbilidad : Laboratorio Tecnored . Limite . Limite
CONDICIONES DE MEDIDA N | Fase | Cte.%0 | Factor | Emor (8) | 0oy | B™09 | yomma g)
Lugar de Calibracion ~ : Laboratorio Tecnored 1| 123 100 1 -0.158 + 20 0151 + 20
Tipo de Medida : W.ESTRELLA/ACTIVO 21123 100 | 05 -0.170 + 10 -0.128 = 20
Tension Aplicada : 635 W] 31123 10 1 0173 + 20 -0.144 + 20
Corriente Nominal 1 (4) 4123 10 0.5 -0.164 = 10 -0.098 = 20
N* de Elamantos 3 511 100 1 0173 + 30 -0.153 = 30
Metodo Calibracion : Comparacion Directa & 2 100 1 -0.160 + 30 -0.155 + 3o
Frecuencia (Hz) 50 (HZ) 71 3 100 1 -0.158 = 30 -0.134 = 30
Temperatura (C7) - 223 8] 1 100 5 -0.170 + 30 -0.145 = 30
Hmedad (%) : 487 gl 2 | 100 03 -0175 | = 30 -0lsd | = 30
Calibrador . B Santibaliez 10] 3 100 | 0.3 -0.148 = 30 -0.11% = 30
OBSERVACIONES Y CONCLUSIONES
Los resultados obtemdes estan relacionades tnicamente al item calibrado y deserito en "Antecedentes del Medidor", Los resultades cumplen con
la norma TEC 62053-22 (TTEM 8.1 ¥ 8.3). Tecnored 5.4 | declina toda responsabibidad per el uso mdebido gue se hicieran de este certificado.
Este dorumento no pusde ser reproducido en forma pareial

TECNOEED &.A.

Jaime Eduarde Carcia Collas
Jefe Area Certificacion ¥ Medidas

Cerro El Plomo 3819 Bamo Industrial Cuwauma, Valparaizo
Fono: 56-32-2452580 fax- 56-32-2452571
www tecnored ¢l ventasi@tecnored cl

Pagina 1de 1

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE B-82



CerTa Veritas

L
"

Former PTM team of KEMA

APENDICE B CORRECTION CURVES / CURVAS DE CORRECCION

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com APENDICE B-83



o

CerTa Veritas V 49 4
|

Former PTM team of KEMA

Variation of Efficiency vs. Ambient
Dry Bulb Temperature
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Correction Factor for Cooling Water Temperature
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CURVE DELLE PERDITE CONVENZIONALI DEL GENERATORE
{ VALDAI DI CALCOLO )
GENERATOR CONVENTIONAL LOSSES CUAVES
{ CALCULATED VALUES )
COURBES DES PEATES CONVENTIONNELLES DU GENERATEUR
[ VALEURS CALCULES )
KVAN 330000 (Kva) FN 50.0 (HZ)
KWN 280500  (Kw) VN 18000 ({v)
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SRS NP 2 -GIRI/MIN (RPM) 3000 COMM D3BIAT
DATA 20/2 /2007
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CURVE DELLE PERDITE CONVENZIONALI DEL GENERATORE
- { VALDRI DI CALCOLO )

GENERATOR CONVENTIONAL LOSSES CURVES
{ CALCULATED VALGES )

COURBES DES PERTES CONVENTIONNELLES DU GENERATEUR
{ VALEURS CALCULES )

KVAN 330000 (KVA) FN 50.0 (HZ2)
KWN 280500 (KW) VN 18000 (v}

PERDITE DI VENTILAZIONE
WINDAGE LOSSES = 1560 KW
PERTES PAR VENTILATION

PERDITE NEI CUSCINETTI+CAMERA ANELLI
FRICTION LOSSES+COLLECTOR HOUSING = 340 KW
PERTES DANS LE PALIERS+CHAMBRES DES BAGUES
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R GENERATORE TIPO  TRX-LS6 246W871 2/2
‘__J
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et NP 2 ~GIRI/MIN (RPM) 3000 COMM 03GIAT
DATA 20/2 /2007
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AnsaIdOE nergla Una Societd Finmeccanica

Nueva Ventanas - 240MW Coal Fired Power Project

Performance Guarantee Test

Prova : 1
Carico : TMCR
Data : 22/05/2007
Ora inizio prova: 12.27
Ora fine prova: 13.27

ST GENERATOR LOSSES

Ansaldo - 50TRX-L56 |

GENERATOR LOSSES CURVES

Losses [kW]

P.F.=1.00 P.F.=0.85
Load [MW] Y1 Y2 Load [P.U.]
70,125 2545,00 2602,00 0,25
140,250 2677,00 2829,00 0,50
210,38 2894,00 3183,00 0,75
280,50 3200,00 3670,00 1,00
Curves coefficients
ad = -1,7431E+02 -3,2877E+02
ad = 4,7844E+02 8,8593E+02
a2 = 2,3469E+02 2,0081E+02
al = 1,8351E+02 4,4685E+02
al = 2477TE+03 2,4652E+03
X= 0,9693 0,9693
Y= 31579 3603,6
P.F.= 1,0000 0,8500

GENERATOR LOSSES CALCULATION

TEST REFERENCE

Generator voltage Vv 17999 18000
Generator current A 10585,0 10259,9
Generator active power kW 271891 271891
Generator apparent power kKVA 329998 319872
Generator reactive power KVAr 187013 168503

Test power factor 0,8239 0,8500

Test load %o 96,93 96,93
|Generator total losses kW 3681,1 3603,6 |
|Generator efficiency : % 98,646 98,675 |
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Former PTM team of KEMA

PCM 11ia.
Laboratorio de Combustibles
Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pemlab tie.cl
Padre Orellana 1421 - Santiago
Certificada bajo los Estandares de |a Norma ISO 9001-2015

1SO 9001-215

Nro Certificado: 3774 — Afio 2008

Bureau Veritas

aPCMian

Santiago, 11 de octubre de 2023

INFORME DE ANALISIS EEV-

[ # Documento [56451

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 28y 29 de Septiembre 2023 23:00 a 01:00 hr
ID PCM 56773 Tipo de Muestra Carbon 100 % Cerrejon E
ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test 7 /267 Mwe

Lugar de Muestreo Silos V3 A;B;C;D.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,61

Humedad Residual (%) ASTM D 3173 /7582 7,59

Cenizas (%) ASTM D 3174 /7582 5,07 5,94
Materia Volatil (%) ASTM D 3175 /7582 34,69 40,63
Carbono Fijo (%) ASTM D 3172 4563 53,43
Azufre(%) ASTM D 4239 0,46 0,53
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.343 7.428
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 6.023 7.153
Carbono (%) ASTM D 5373 66,27 77,61
Hidrégeno (%) ASTM D 5373 6,24 5,40
Nitrogeno (%) ASTM D 5373 1,27 1,49
Oxigeno (%) ASTM D 3180 20,69 9,04

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales

Hoja 1 de 2
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INFORME DE ANALISIS N° EEV- 519

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56458
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 28 y 29 de Septiembre 2023 23:00 a 01:00 hr
ID PCM 56780 Tipo de Muestra Ceniza 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Ceniza Volante Fecha Andlisis 12/10/2023

Representatividad Test 7/ 267 Mwe Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,08 0,08
Carbono (%) ASTM D 5373 12,31 12,32
Carbono No Quemado (%) ASTM D 6316 10,76 10,78
Carbonatos (%) ASTM D 6316 12,80 12,92
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.

Hoja 1 de 2
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INFORME DE ANALISIS N° EEV- 526

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56465
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 28 y 29 de Septiembre 2023 23:00 a 01:00 hr
ID PCM 56787 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 7/ 267 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 38,63

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 3,16 5,15
Carbono No Quemado (%) ASTM D 6316 3,13 5,09
Carbonatos (%) ASTM D 6316 <0,505 <0,505
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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PCM 11ia.
Laboratorio de Combustibles
Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pemlab tie.cl
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Certificada bajo los Estandares de |a Norma ISO 9001-2015
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Nro Certificado: 3774 — Afio 2008

Bureau Veritas

aPCMian

Santiago, 11 de octubre de 2023

INFORME DE ANALISIS EEV- 510

[ # Documento [56449

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 27 y 28 de Septiembre 2023 22:30 a 00:30 hr
ID PCM 56771 Tipo de Muestra Carbon 100 % Cerrejon E
ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test5 /237 Mwe

Lugar de Muestreo Silos V3 A;B;C;D.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,89

Humedad Residual (%) ASTM D 3173 /7582 6,79

Cenizas (%) ASTM D 3174 /7582 5,20 6,10
Materia Volatil (%) ASTM D 3175 /7582 34,49 40,52
Carbono Fijo (%) ASTM D 3172 4542 53,37
Azufre(%) ASTM D 4239 0,46 0,53
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.289 7.390
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 5.969 7115
Carbono (%) ASTM D 5373 66,08 77,65
Hidrégeno (%) ASTM D 5373 6,25 5,38
Nitrogeno (%) ASTM D 5373 1,26 1,48
Oxigeno (%) ASTM D 3180 20,76 8,85

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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INFORME DE ANALISIS N° EEV- 517

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56456
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 27 y 28 de Septiembre 2023 22:30 a 00:30 hr
ID PCM 56778 Tipo de Muestra Ceniza 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Ceniza Volante Fecha Andlisis 12/10/2023

Representatividad Test 5/ 237 Mwe Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 <0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,09 0,09
Carbono (%) ASTM D 5373 7,54 7.55
Carbono No Quemado (%) ASTM D 6316 7,07 7,07
Carbonatos (%) ASTM D 6316 3,85 3,96
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.

Hoja 1 de 2

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com APENDICE C2-3



'.
CerTa Veritas ‘Cf&'
"

Former PTM team of KEMA

. o 1S0 90012015
» Laboratorio de Combustibles Nro Certificado: 3774 — Afio 2008
lab Bt Ve

k Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl

INFORME DE ANALISIS N° EEV- 524

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56463
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 27 y 28 de Septiembre 2023 22:30 a 00:30 hr
ID PCM 56785 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 5/ 237 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 40,38

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 334 5,60
Carbono No Quemado (%) ASTM D 6316 3,34 5,60
Carbonatos (%) ASTM D 6316 <0,505 <0,505
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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Laboratorio de Combustibles
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Bureau Veritas

aPCMian

Santiago, 11 de octubre de 2023

INFORME DE ANALISIS EEV- 508

[ # Documento | 56447

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 26y 27 de Septiembre 2023 23:15a 01:15 hr
ID PCM 56769 Tipo de Muestra Carbon 100 % Cerrejon E
ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test3 /206 Mwe

Lugar de Muestreo Silos V3 A;B;C;D.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,45

Humedad Residual (%) ASTM D 3173 /7582 6,97

Cenizas (%) ASTM D 3174 /7582 5,60 6,54
Materia Volatil (%) ASTM D 3175 /7582 34,61 40,46
Carbono Fijo (%) ASTM D 3172 45,34 53,00
Azufre(%) ASTM D 4239 0,45 0,53
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.297 7.360
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 5.978 7.086
Carbono (%) ASTM D 5373 66,20 77,39
Hidrégeno (%) ASTM D 5373 6,21 5,37
Nitrogeno (%) ASTM D 5373 1,23 1,44
Oxigeno (%) ASTM D 3180 20,31 8,74

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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INFORME DE ANALISIS N° EEV-

Santiago, 12 de octubre de 2023

[ #Documento [56454

| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién

04/10/2023

Fecha de Muestreo

26 y 27 de Septiembre 2023 23:15a 01:15 hr

ID PCM

56776

Tipo de Muestra

Ceniza 100 % Cerrejon E

ID Cliente

Prueba CEN V3 / Ceniza Volante

Fecha Analisis 12/10/2023

Representatividad

Test 3/ 206 Mwe

Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

OBSERVACIONES :

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 <0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,07 0,07
Carbono (%) ASTM D 5373 8,24 8,25
Carbono No Quemado (%) ASTM D 6316 6,69 6,70
Carbonatos (%) ASTM D 6316 12,91 12,92

La muestra fue preparada en PCM.

Responsable Verificacion

Consuelo Araya C.
Jefe de Laboratorio

Responsable Aprobacion

Ernesto Pérez de Arce G
Gerente General

NOTAS

del muestreo y el procedimiento de muestreo.

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.

2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.
6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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INFORME DE ANALISIS N° EEV- 522

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ # Documento [56461
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 26 y 27 de Septiembre 2023 23:15a 01:15 hr
ID PCM 56783 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 3/ 206 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 4231

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 3,55 6,15
Carbono No Quemado (%) ASTM D 6316 3,55 6,15
Carbonatos (%) ASTM D 6316 <0,505 <0,505
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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PCM 11ia.
Laboratorio de Combustibles
Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pemlab tie.cl
Padre Orellana 1421 - Santiago
Certificada bajo los Estandares de |a Norma ISO 9001-2015

1S0O 9001-2015
Nro Certificado: 3774 — Afio 2008

Bureau Veritas

aPCMian

Santiago, 11 de octubre de 2023

INFORME DE ANALISIS EEV- 509

[ # Documento | 56448

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 27 de Septiembre 2023 06:00 a 08:00 hr
ID PCM 56770 Tipo de Muestra Carbon 100 % Cerrejon E
ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test4 /176 Mwe

Lugar de Muestreo Silos V3 A;B;C;D.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,72

Humedad Residual (%) ASTM D 3173 /7582 6,80

Cenizas (%) ASTM D 3174 /7582 4,86 5,70
Materia Volatil (%) ASTM D 3175 /7582 34,61 40,58
Carbono Fijo (%) ASTM D 3172 45,81 53,71
Azufre(%) ASTM D 4239 0,44 0,52
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.313 7.402
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 5.992 7.126
Carbono (%) ASTM D 5373 66,58 78,07
Hidrégeno (%) ASTM D 5373 6,25 5,40
Nitrogeno (%) ASTM D 5373 1,26 1,48
Oxigeno (%) ASTM D 3180 20,60 8,83

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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Veritas

INFORME DE ANALISIS N° EEV-

Santiago, 12 de octubre de 2023

[ #Documento [56455

| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién

04/10/2023

Fecha de Muestreo

27 de Septiembre 2023 06:00 a 08:00 hr

ID PCM

56777

Tipo de Muestra

Ceniza 100 % Cerrejon E

ID Cliente

Prueba CEN V3 / Ceniza Volante

Fecha Analisis 12/10/2023

Representatividad

Test 4/ 176 Mwe

Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

OBSERVACIONES :

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 <0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,06 0,06
Carbono (%) ASTM D 5373 589 5,90
Carbono No Quemado (%) ASTM D 6316 580 5,80
Carbonatos (%) ASTM D 6316 <0,505 <0,505

La muestra fue preparada en PCM.

Responsable Verificacion

Consuelo Araya C.
Jefe de Laboratorio

Responsable Aprobacion

Ernesto Pérez de Arce G
Gerente General

NOTAS

del muestreo y el procedimiento de muestreo.

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.

2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.
6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.

Hoja 1 de 2

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE C4-3



'.
CerTa Veritas ‘Cf&'
"

Former PTM team of KEMA

. o 1S0 90012015
» Laboratorio de Combustibles Nro Certificado: 3774 — Afio 2008
lab Bt Ve

k Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl

INFORME DE ANALISIS N° EEV- 523

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56462
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 27 de Septiembre 2023 06:00 a 08:00 hr
ID PCM 56784 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 4/ 176 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 40,93

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 3,06 518
Carbono No Quemado (%) ASTM D 6316 3,02 5,12
Carbonatos (%) ASTM D 6316 <0,505 <0,505
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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INFORME DE ANALISIS EEV-

[ # Documento [56453

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 30 de Septiembre 2023 03:15 a 05:15 hr
ID PCM 56775 Tipo de Muestra Carbon 100 % Cerrejon E
ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test9 / 146 Mwe

Lugar de Muestreo Silos V3 A;B;C;D.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,67

Humedad Residual (%) ASTM D 3173 /7582 7,14

Cenizas (%) ASTM D 3174 /7582 5,66 6,63
Materia Volatil (%) ASTM D 3175 /7582 34,39 40,30
Carbono Fijo (%) ASTM D 3172 4529 53,07
Azufre(%) ASTM D 4239 0,45 0,53
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.262 7.338
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 5.943 7.065
Carbono (%) ASTM D 5373 65,57 76,83
Hidrégeno (%) ASTM D 5373 6,21 5,36
Nitrogeno (%) ASTM D 5373 1,26 1,47
Oxigeno (%) ASTM D 3180 20,85 9,17

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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INFORME DE ANALISIS N° EEV- 521

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ # Documento [56460
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 30 de Septiembre 2023 03:15 a 05:15 hr
ID PCM 56782 Tipo de Muestra Ceniza 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Ceniza Volante Fecha Andlisis 12/10/2023

Representatividad Test 9/ 146 Mwe Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 <0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,10 0,10
Carbono (%) ASTM D 5373 429 4,29
Carbono No Quemado (%) ASTM D 6316 418 4,19
Carbonatos (%) ASTM D 6316 0,88 0,88
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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INFORME DE ANALISIS N° EEV- 528

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ # Documento [56467
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 30 de Septiembre 2023 03:15 a 05:15 hr
ID PCM 56789 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 9/ 146 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 38,16

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 346 5,59
Carbono No Quemado (%) ASTM D 6316 3,38 547
Carbonatos (%) ASTM D 6316 0,59 0,95
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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INFORME DE ANALISIS EEV- 511

[ # Documento | 56450

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 28 de Septiembre 2023 05:30 a 07:30 hr
ID PCM 56772 Tipo de Muestra Carbon 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test6/ 115 Mwe Lugar de Muestreo Silos V3 A;B;C.

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,80

Humedad Residual (%) ASTM D 3173 /7582 8,34

Cenizas (%) ASTM D 3174 /7582 5,04 5,92
Materia Volatil (%) ASTM D 3175 /7582 34,46 40,44
Carbono Fijo (%) ASTM D 3172 45770 53,64
Azufre(%) ASTM D 4239 0,45 0,53
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.335 7.435
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 6.013 7.158
Carbono (%) ASTM D 5373 66,21 77,71
Hidrégeno (%) ASTM D 5373 6,28 542
Nitrogeno (%) ASTM D 5373 1,28 1,50
Oxigeno (%) ASTM D 3180 20,74 8,92

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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Former PTM team of KEMA

«PCMian

Laboratorio de Combustibles
Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl
Padre Orellana 1421 - Santiago

PGCM 11aa.

Certificada bajo los Estandares de la Norma ISO 9001-2015

IS0 9001-2015
Nro Certificado: 3774 — Afio 2008
Veritas

INFORME DE ANALISIS N° EEV-

Santiago, 12 de octubre de 2023

[ # Documento [56457

| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién

04/10/2023

Fecha de Muestreo

28 de Septiembre 2023 05:30 a 07:30 hr

ID PCM

56779

Tipo de Muestra

Ceniza 100 % Cerrejon E

ID Cliente

Prueba CEN V3 / Ceniza Volante

Fecha Analisis 12/10/2023

Representatividad

Test6/ 115 Mwe

Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

OBSERVACIONES :

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 <0,15

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,14 0,14
Carbono (%) ASTM D 5373 557 5,58
Carbono No Quemado (%) ASTM D 6316 535 5,35
Carbonatos (%) ASTM D 6316 1,88 1,88

La muestra fue preparada en PCM.

Responsable Verificacion

Consuelo Araya C.
Jefe de Laboratorio

Responsable Aprobacion

Ernesto Pérez de Arce G
Gerente General

NOTAS

del muestreo y el procedimiento de muestreo.

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.

2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.
6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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. o 1S0 90012015
» Laboratorio de Combustibles Nro Certificado: 3774 — Afio 2008
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k Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl

INFORME DE ANALISIS N° EEV- 525

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56464
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 28 de Septiembre 2023 05:30 a 07:30 hr
ID PCM 56786 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 6/ 115 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 31,87

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 3,30 4,85
Carbono No Quemado (%) ASTM D 6316 3,30 4,85
Carbonatos (%) ASTM D 6316 <0,505 <0,505
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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APENDICE C7 RESULTS ANALYSIS COAL, BOTTOM AND FLY ASH
TEST NO.7 (82 MW) / ANALISIS DE LOS
RESULTADOS DE LA PRUEBA DE CARBON,
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PCM 11ia.
Laboratorio de Combustibles
Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pemlab tie.cl
Padre Orellana 1421 - Santiago
Certificada bajo los Estandares de |a Norma ISO 9001-2015

1SO 9001-215

Nro Certificado: 3774 — Afio 2008

Bureau Veritas

aPCMian

Santiago, 11 de octubre de 2023

INFORME DE ANALISIS EEV-

[ # Documento [56452

| # 0.C_Cliente: | Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S.A. Contacto Comercial Andres Corral RUT 96.814.370-0
Direccién Rosario Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres_corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcidn 04/10/2023 Fecha de Muestreo 29 de Septiembre 2023 05:45 a 07:45 hr
ID PCM 56774 Tipo de Muestra Carbon 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Carbén Analisis Fecha Analisis 10/10/2023

Representatividad Test 8 /82 Mwe Lugar de Muestreo Silos V3 B;C

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 14,56

Humedad Residual (%) ASTM D 3173 /7582 6,71

Cenizas (%) ASTM D 3174 /7582 5,22 6,11
Materia Volatil (%) ASTM D 3175 /7582 34,64 40,54
Carbono Fijo (%) ASTM D 3172 4558 53,35
Azufre(%) ASTM D 4239 0,49 0,58
Poder Calorifico Superior (kcal’kg)  ASTM D 5865 6.331 7.410
Poder Calorifico Inferior (kcal’kg) ASTM D 5865 6.012 7.136
Carbono (%) ASTM D 5373 66,20 77,48
Hidrégeno (%) ASTM D 5373 6,22 5,38
Nitrogeno (%) ASTM D 5373 1,28 1,50
Oxigeno (%) ASTM D 3180 20,58 8,95

OBSERVACIONES :

La muestra fue preparada en PCM.
El Hidrégeno y Oxigeno reportados en base "Como Recibido” incluyen el contenido de éstos elementos en el agua.

Responsable Verificacion Responsable Aprobacion

Consuelo Araya C.

Jefe de Laboratorio Gerente General

Emesto Pérez de Arce G.

1. Los resultados reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. Elinforme de anilisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.

3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.
NOTAS

del muestrec y el procedimiento de muestreo.
5.- En el caso en que PCM Ltda. subcontrate servicios de analisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los resgonsables, los informes en formate PDF no son definitivos

4.- En case que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
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Former PTM team of KEMA

. o 1S0 90012015
» Laboratorio de Combustibles Nro Certificado: 3774 — Afio 2008
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k Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl

INFORME DE ANALISIS N° EEV- 520

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ # Documento [56459
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 29 de Septiembre 2023 05:45 a 07:45 hr
ID PCM 56781 Tipo de Muestra Ceniza 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Ceniza Volante Fecha Andlisis 12/10/2023

Representatividad Test 8/ 82 Mwe Lugar de Muestreo Muestreo Automatico

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 0,18

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 0,16 0,16
Carbono (%) ASTM D 5373 748 7.49
Carbono No Quemado (%) ASTM D 6316 6,95 6,96
Carbonatos (%) ASTM D 6316 4,46 4,46
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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k Fono 22551 69 83 - Fax 22551 74 55 - e-mail gdarrouy@pcmiab tie cl

INFORME DE ANALISIS N° EEV- 527

Certificada bajo los Estandares de la Norma ISO 9001-2015
Santiago, 12 de octubre de 2023

[ #Documento [56466
| # 0.C_Cliente: [ Pendiente

INFORMACION DEL CLIENTE

Cliente Empresa Eléctrica Ventanas S A Contacto Comercial Andres Corral RUT 96.814 370-0
Direccion Rosano Norte 532, Piso 19, Las Condes Teléfono 26868900 Fax
Comuna Las Condes Giro Generacion Eléctrica e-mail andres._corral@aes.com

IDENTIFICACION DE LA MUESTRA

Fecha Recepcién 04/10/2023 Fecha de Muestreo 29 de Septiembre 2023 05:45 a 07:45 hr
ID PCM 56788 Tipo de Muestra Esconia 100 % Cerrejon E

ID Cliente Prueba CEN V3 / Escoria Fecha Andlisis 12/10/2023

Representatividad Test 8/ 82 Mwe Lugar de Muestreo Descarga Estanque Escoria V3

RESULTADOS DEL ANALISIS

Parametro NORMA Como Recibido Base Seca
Humedad Total (%) ASTM D 3302 35,14

Humedad Residual (%) ASTM D 3173 /7582 <0,27

Azufre(%) ASTM D 4239 < 0,05 < 0,05
Carbono (%) ASTM D 5373 472 7,28
Carbono No Quemado (%) ASTM D 6316 453 6,98
Carbonatos (%) ASTM D 6316 1,63 2,51
OBSERVACIONES :

La muestra fue preparada en PCM.

Responsable Verificacion Responsable Aprobacion
Consuelo Araya C. Ernesto Pérez de Arce G
Jefe de Laboratorio Gerente General

1. Los resultades reportados son validos para la muestra ensayada, la que fue proporcionada por el solicitante.
2. El informe de analisis no se debe reproducir sin la aprobacién escrita del Laboratorio de PCM Ltda.
3. Las opiniones e interpretaciones de los resultados se realizaran solo en el caso que el cliente lo solicite formalmente.

NOTAS 4 - En caso que PCM haya realizado el Servicio de Muestreo, se indicara en las observaciones del informe la fecha de muestreo, el lugar de muestreo, las condiciones ambientales
del muestreo y el procedimiento de muestreo.

5.-En el caso en que PCM Ltda. subcontrate servicios de andlisis sera informado al cliente previamente.

6.-El informe valido se encuentra firmado y timbrade por los responsables, los informes en formato PDF no son definitivos.
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APENDICE D1 MEASUREMENT DATA TEST NO.1 (267 MW) /
DATOS DE MEDICION DE LA PRUEBA NO.1
(267 MW)
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Former PTM team of KEMA

Performance Tast No.1 (267.0 MW)

Unit Venmtanas Uniti3

Date 20230928
Tag Time 23:00 hr. - 01:00 hr. Unit Average Iax Min Std Qrigin
@000 Barometer Pressure mbar 11234 1.1235 11231 0.00026| AES
@nosl [Ambient Air Temperature *C 11.117 11.813 10.455 0.387 AES
@nos? Relative Humidity Ambient Air % 51592 592.43 59138 0332 AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 7319 7403 7245 3.169 AES
@o101 HF Feed Water Inlet Boiler Pressure barig) 177.4 1785 1758 0687 AES
@102 HP Feed Water Inlet Boiler Temperature *C 250.5 250.6 250.4 0.073 AES
@105 HP Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@o106 HFP Spray Water Superheated Pressure barig) 1803 181.3 1786 0.732 AES
@o107 HF Spray Water Superheated Temperaturs " 51.33 53.12 4970 05981 AES
@o1lo HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ol1ll HF Spray Water Reheated Pressure barig) 9274 53.30 91.90 0.36% AES
@0112 HF Spray Water Reheated Temperature " 189.3 189.5 189.1 0172 AES
@011s Auxiliary Steam Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@olls Auxiliary Steam Pressure bar(g) 1725 1736 1705 0.710 AES
@117 Auxiliary Steam Temperature *C 4344 4334 4205 2,106 AES
@0120 Extraction 3team Pressure High Pressure Heaterdt barig) 40.82 41.02 40.67 0.088 AES
@012l Extraction 5team Temperature High Pressure Heater$#g *C 336.0 3380 3346 0.953 AES
@o123 Feed Water Inlet Temperature High Pressure Heater#6 *C 218.0 2181 21758 0.065 AES
@126 Drain Temperature High Pressure Heater#t *C 2237 2238 2236 0.065 AES
@013l HF 3team Pressure Outlet Boiler bar(g) 1514 162.7 155.7 0.673 AES
@0132 HP Steam Temperature Outlet Boiler *C E25.7 530.6 5214 1.830 AES
@0133 Cold ReHeat Pressure Inlet Boiler barig) 41.03 4124 40.87 0.083 AES
@013s Cold ReHeat Temperature Inlet Boiler *C 3377 3430 3330 3136 AES
@0135 Hot ReHeat Pressure Qutlet Boiler barig) 35.18 39.39 35.29 0.085| AES
@0iis Hot ReHeat Temperature Outlet Boiler *C 5235 5285 5202 166l AES
@0140 Extraction Steam Pressure High Pressure Heater#5 barig) 21.69 21.79 21.60 0.047 AES
@o141 Extraction Steam Temperature High Pressure Heater#5s *C 4406 447 4 4391 0965 AES
@0142-1 HF Feed Water Outlet Deaerator Pressure$l bar(g) 182.7 123.8 180.9 0.715 AES
@0142-2 HF Feed Water Outlet Deaerator Pressure$2 bar(g) 182.7 123.9 181.1 0703 AES
@0142-3 HP Feed Water Outlet Deaerator Pressure#3 bar(g) 0.0 0.0 0.0 0.000 AES
@o143 Feed Water Inlet Temperature High Pressure Heater#h *C 1942 1943 159410 0073 AES
@ol46 Drain Temperature High Pressure Heater#5 *C 201.4 201.5 2005 0.085 AES
@0143 (Cool Water Temperature Inlet Condenser (3) C 12.56 12,65 12.47 0.051 AES
@0149 Cool Water Termperature Inlet Condenser (b) *C 1254 12 61 12.47 0042 AES
@0150 Cool Water Termnperature Outlet Condenser (a) " 2121 21.29 21.16 0.034 AES
@o1s1 Cool Water Temperature Outlet Condenser (b " 2042 20.55 20.29 0065 AES
@152 Condenser Pressure bar(a) 0.042 0.042 0.041 0.000 AES
@055 HF 3team Pressure Turbine First Stage bar{g) 1422 1426 1415 0.272 AES
@0156 IP Steam Pressure Turbine First Stage bar(g) 3857 38.76 38.43 0.084 AES
@0153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 5.155 5.17% 5.132 0.013 AES
@0159 Cold ReHeat Temperature Jutlet Steam Turbine *C 2587 260.0 257 3 0.817 AES
@0160 (Cold Cond. Inlet Low Pressure Heater® 1 Mass Flow tlu"h G85.1 591.5 GBO3 2352 AES
@olel (Cold Cond. Inlet Low Pressure Heater? 1 Pressure bar{g) 2083 21.02 20.70 0.070 AES
@0ie2 (Cold Cond. Inlet Low Pressure Heater# 1 Temperature *C 25.08 29.13 2893 0.078 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow tlu"h 6117 62 67 5B.90 0.869 AES
@ois? Drain Cond. Low Pressure Heater# 2 Temperature *C 1101 1104 1055 0178 AES
@017l (Condensate Inlet Deaerator Boiler Pressure barig) 12,63 1272 1257 0.032 AES
@o172 Condensate Inlet Deaerator Temperature *C 154.8 1549 154.7 0.073 AES
@o17s Extraction Steam Pressure High Pressure Deaerator bar(g) 11.02 11.08 10.97 0.027 AES
@176 Extraction Steam Temperature High Pressure Deasrator *C 347.8 3451 3464 0721 AES
@0177 Deaerator Pressure bar(g) 11.13 11.19 11.08 0.028| AES
@0180 Feed Water Qutlet Temperature Deaerartor#l *C 189.3 1853 1852 0.042 AES
a@oisl Feed Water Qutlet Temperature Deasrartor#2 *C 189.5 189.6 1855 0026 AES
a@ois2? Feed Water Outlet Temperature Deasrartor#3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#l t/h B8.354 o877 6.251 0.723 AES
@0184 Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Performance Tast No.1 (267.0 MW)

Unit Venmtanas Uniti3

Date 20230928
Taz Time 23:00 hr. - 01:00 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 23.47 23.92 23.18 0.135 AES
@183 Condensate Pressure Header#2 barig) 19.63 1571 1955 0.054 AES
a@ois9 Condensate Temperarure Headers2 *C 2696 2697 26.94 0.009 AES
@01%0 Make Up Water Lime Tank Temperature *C 3176 33.05 30.76 06592 AES
@191 Water Flow Make Up Water Lime Tank m3/h 7.186 7.600 6.781 0153 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 7.959 7.570 7.548 0.005 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 1851 1947 1775 73707 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 3731 3736 3728 0.213 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 3636 364.2 3623 0.472 AES
@026l Oxygen (02) Inlet Air Heater & o 3618 4.046 3.248 0210 AES
@0262 Oxygen (02) Inlet Air Heater B o 2.624 2.939 2444 0.077 AES
@300 Cold Primary Air Temperature A *C 2721 27.93 26.33 0484 AES
@301 Cold Primary Air Temperature B *C 23.66 24.51 22.73 0.615 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & *C 16.02 16.87 15.25 0476 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B *C 1538 16.04 1451 0.432 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 15.49 21.08 1737 0.510 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 15.69 20.82 18.75 0.454 AES
@0310 Hot Primary Air Temperature A *C 307.2 307.9 306.3 0471 AES
@031l Hot Primary Air Temperature B *C 310.3 310.9 309.7 0389 AES
@315 Hot Secondary Air Temperature A *C 315.9 3166 3152 0.387 AES
@03le Hot Secondary Air Temperature B *C 3148 3151 3144 0220 AES
@0320 hass Flow Hot Secondary Air A t/h 3371 3434 3291 2.956| AES
@031 Mass Flow Hot Secondary Air B t/h 3445 350.8 3351 2570 AES
@0325 Inlet Coal, Feeder A t/h 2532 25.84 2432 0173 AES
@036 Inlet Coal, Feeder B t/h 2542 26.22 2462 0301 AES
@0327 Inlet Coal, Feeder C t/h 2552 25.73 25.30 0.132 AES
@323 Inlet Coal, Feeder D t/h 2548 25.98 2513 0.224 AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 5271 54.45 50.86 0.775 AES
@033l Mass Flow Primary Air Mill B t/h 5323 54.48 51.75 0.638 AES
@0332 Mass Flow Primary Air Mill C t/h 5201 54.15 50.25 0.853 AES
@333 Mass Flow Primary Air Mill D t/h 5157 £3.55 45.32 0.552 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.000| AES
@0350 ¥ Position HP Vakes % 6039 62.10 58.55 0326 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.046| AES
@030 hMake-Up Water Mass Flow t/h 7.759 15.5 0.07) 5522 AES
@os00 (Consumption Mill A KW 2385 2465 2328 0315 AES
@os01 (Consumption Mill B KW 2325 239.1 226.1 0.254 AES
@502 (Consumption Mill C KW 229.8 240.2 2211 0.435 AES
@503 (Consumption Mill D KW 259.2 2715 250.6 0.487 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 179.2 179.6 179.0 0,015 AES
@506 (Consumption Recirculation Pump B KW 183.2 183.7 182.8 0.034 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 265196 AES
@542 Power Consumption Station SWGR A kW 14477 14685 14305 76.30| AES
@543 Fower Consumption Station SWGR B KW 7505 TB52 T253) 93.83 AES
@oss0 Gross Power Generator kW 264663 266360 263453 6596 AES
@551 Voltage Generator KV 17.85 17.54 17.82 0.043 AES
@552 (Current Generator kA B8.563 8.675 2.447 0.052 AES
@0554 Speed Generator rpm 3004.08 3005.43 299778 2581 AES
@0s56 Reactive Power Generator MVar 11.29 2411 -3.99 7.765 AES
@050 Net Power Unit (kWh) kW 242516 AES
@562 Consumption Desalination Plant KW 4137 AES
@0563 (Consumption Desalination Plant Compressor KW 505.0 AES
@os71 Generator Excitation Voltage W 1017.8| 10465 9889 14728 AES
@o0s72 (Gemerator Excitation Current A 2639 2728 253 .6 4. 457 AES

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE D1-3



-

CerTa Veritas &8s

et "

Former PTM team of KEMA
Performance Tast No.1 (267.0 MW)
Unit Venmtanas Uniti3
Date 20230928
Tae Time 23:00 hr. - 01:00 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 1255 1404 118.0 7.731 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 1395 1432 127 6 6,669 AES
@0265 Oxygen (02) Outlet Air Heater A wol% 7.88 10.80 5.60 1440 AES
@066 Omygen (02) Outlet Air Heater B vol% 6.84 8.10 £.10 0914 AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 674.4 12320 298.0 7.731 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 150.2 350.0 105.0 78889 AES
Oxygen (02) Outlet Stack Vol 6.65) 6.93 6.45) 0.084 AES
Carbon Dioxide (202) Outlet Stack Vol 133 13.4 13.0 0.072 AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* 370.3 £56.0 178.8 72.71 AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 2825 2936 2737 3635 AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 270.0 343.4 1200 3851 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.368| 0.64 0.21 0.078 AES
Gross Power Generator hW 264.663 266.360 263.493 0.625 AES
Reactive Power Generator MVar 1129 24.11 -3.99 7.664 AES
Speed Generator rpmn 30041 3005 .4 25978 2.455 AES
Voltage Generator L1-L2 KV 17.83 17.84 17.82 0.006 AES
Voltage Generator L2-L3 KV 17.50 1751 17.85 0.004 AES
Voltage Generator L3-L1 KV 1793 1794 17.92 0.006 AES
Power Consumption Station SWGR A MW 1448 1469 1430 0.070 AES
Power Consumption Station SWGR B W 7.505 7.652 7.253 0.080 AES
HF 3team Pressure Outlet Boiler bar(g) 5166 530.6 5237 1.470) AES
HF 3team Temperature Outlet Boiler *C 1615 162.7 155.8 0685 AES
Hot ReHeat Pressure Outlet Boiler barig) 35.19 3538 359.05 0.083 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 41.39 4158 4125 0.085 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 21.85 2195 2177 0.047 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 11.02 1108 10.97 0.027 AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 5.016 5.047 4591 0.015 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 1133 1.144 1122 0006 AES
Extraction Steam Pressure Low Pressure Heater#l barig) -0.506 -0.504 -0.510 0.001 AES
Condenser Pressure bar{a) 0.042] 0.042 0.041 0.000| AES
Temperature Coal Air Mill & “C 7131 7162 71.19 0.082 AES
Temperature Coal Air Mill B “C 7501 75.21 7465 0158 AES
Temperature Coal Air Mill C “C 76.25 77.29 75.72 0.285 AES
Temperature Coal Air Mill D *C 72.07 72.56 7142 0.370 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 1254 1259 12.47 0.042 AES
Cool Water Temperature Outlet Condenser *C 23.29 23.39 23.15 0.072 AES
HF Feed Water Inlet Boiler Temperature *C 2516 251.7 2516 0.035 AES
HP Steam Flow t/h 665.5 668.8 6627 1179 AES
Inlet Coal, Total Flow t/h 101.8 103.1 100.87 0.508 AES
Inlet Coal, Feeder A t/h 2531 25.84 24.82 0.175 AES
Inlet Coal, Feeder B t/h 2542 26.22 2482 0281 AES
Inlet Coal, Feeder C t/h 2553 25.73 25.30 0.125 AES
Inlet Coal, Feeder D t/h 25.47 25.98 2513 0.224 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 523.0 527.0 5205 1505 AES
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Performance Tast No.2 (237.0 MwW)

Unit Venmtanas Uniti3

Date 2023f0%/27
Tag Time 22:30 hr. - 0030 hr. Unit Average Iax Min Std Qrigin
@000 Barometer Pressure mbar 11247 1.1245 11244 0.00012] AES
@nosl [Ambient Air Temperature *C 11.373 12.057 11117 0271 AES
@nos? Relative Humidity Ambient Air % 5025 91.25 2843 0.845 AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 6625 670.6 6563 3.466| AES
@o101 HF Feed Water Inlet Boiler Pressure barig) 174.7 1759 1736 0527 AES
@102 HP Feed Water Inlet Boiler Temperature *C 2453 2456 2452 0.130| AES
@105 HP Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@o106 HFP Spray Water Superheated Pressure barig) 177.1 1782 1759 0.550 AES
@o107 HF Spray Water Superheated Temperaturs " 4926 51.21 47.32 1139 AES
@o1lo HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ol1ll HF Spray Water Reheated Pressure barig) S0.49 51.06 85.34 0.296 AES
@0112 HF Spray Water Reheated Temperature " 185.2 185.7 184.8 0230 AES
@011s Auxiliary Steam Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@olls Auxiliary Steam Pressure bar(g) 170.2 1713 165.2 0.553 AES
@117 Auxiliary Steam Temperature *C 4171 43215 4131 2318 AES
@0120 Extraction 3team Pressure High Pressure Heaterdt barig) 36.86 37.14 36.70 0.108 AES
@012l Extraction 5team Temperature High Pressure Heater$#g *C 3236 3258 3217 0.987 AES
@o123 Feed Water Inlet Temperature High Pressure Heater#6 *C 2135 2137 2135 0.085 AES
@126 Drain Temperature High Pressure Heater#t *C 218.4 218.5 2182 0.073 AES
@013l HF 3team Pressure Outlet Boiler bar(g) 1611 1515 160.0 0.447 AES
@0132 HP Steam Temperature Outlet Boiler *C 5165 5209 5113 1950 AES
@0133 Cold ReHeat Pressure Inlet Boiler barig) 37.01 3731 36.34 0.108 AES
@013s Cold ReHeat Temperature Inlet Boiler *C 3253 330.6 3205 3143 AES
@0135 Hot ReHeat Pressure Qutlet Boiler barig) 35.35 35.64 35.20 0.104 AES
@0iis Hot ReHeat Temperature Outlet Boiler *C S08.8 5126 506.1 1292 AES
@0140 Extraction Steam Pressure High Pressure Heater#5 barig) 15.54 19.70 19.44 0.055 AES
@o141 Extraction Steam Temperature High Pressure Heater#5s *C 426.4 429.0 4252 1.007| AES
@0142-1 HF Feed Water Outlet Deaerator Pressure$l bar(g) 179.2 120.5 178.0 0552 AES
@0142-2 HF Feed Water Outlet Deaerator Pressure$2 bar(g) 179.2 120.5 178.0 0.558| AES
@0142-3 HP Feed Water Outlet Deaerator Pressure#3 bar(g) 0.0 0.0 0.0 0.000 AES
@o143 Feed Water Inlet Temperature High Pressure Heater#h *C 189.7 1899 1896 0140 AES
@ol46 Drain Temperature High Pressure Heater#5 *C 156.2 15%6.5 1958 0.143 AES
@0143 (Cool Water Temperature Inlet Condenser (3) C 12.64 12,68 12.60 0.016| AES
@0149 Cool Water Termperature Inlet Condenser (b) *C 1257 12 62 1254 0017 AES
@0150 Cool Water Termnperature Outlet Condenser (a) " 2098 21.19 20.90 0.086 AES
@o1s1 Cool Water Temperature Outlet Condenser (b " 1594 20100 19.88 0.037 AES
@152 Condenser Pressure bar(a) 0.039 0.040 0.035 0.000 AES
@055 HF 3team Pressure Turbine First Stage bar{g) 128.0 1289 1276 0351 AES
@0156 IP Steam Pressure Turbine First Stage bar(g) 3481 3504 34 .66 0107 AES
@0153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 4. 606 4647 4535 0.015 AES
@0159 Cold ReHeat Temperature Jutlet Steam Turbine *C 240.7 250.1 238 6 2572 AES
@0160 (Cold Cond. Inlet Low Pressure Heater® 1 Mass Flow tlu"h G285 534 4 5208 2725 AES
@olel (Cold Cond. Inlet Low Pressure Heater? 1 Pressure bar{g) 2256 22.80 22.23 0.138 AES
@0ie2 (Cold Cond. Inlet Low Pressure Heater# 1 Temperature *C 2843 28.56 28.35 0.058 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow tlu"h 61.06 6180 6019 0.340 AES
@ois? Drain Cond. Low Pressure Heater# 2 Temperature *C 106.9 1071 1067 0,056 AES
@017l (Condensate Inlet Deaerator Boiler Pressure barig) 11.45 1158 1143 0.034 AES
@o172 Condensate Inlet Deaerator Temperature *C 151.4 1516 1513 0.083 AES
@o17s Extraction Steam Pressure High Pressure Deaerator bar(g) 5502 5.985 9.862 0.030 AES
@176 Extraction Steam Temperature High Pressure Deasrator *C 336.4 338.4 3353 0.858 AES
@0177 Deaerator Pressure bar(g) 10.02 10.11 5279 0.030| AES
@0180 Feed Water Qutlet Temperature Deaerartor#l *C 0.000 0.000 0.000 0.000 AES
a@oisl Feed Water Qutlet Temperature Deasrartor#2 *C 185.2 185 .4 1851 0.10&| AES
a@ois2? Feed Water Outlet Temperature Deasrartor#3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#1 t/h 7.81 5.89 5.81 0.727 AES
@0184 Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Performance Tast No.2 (237.0 MwW)

Unit Venmtanas Uniti3

Date 2023f0%/27
Tag Time 22:30 hr. - 0030 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 23.05 23.55 2190 0.483 AES
@183 Condensate Pressure Header#2 barig) 21.17 2132 20.87 0133 AES
a@ois9 Condensate Temperarure Headers2 *C 2612 2623 26.08 0.035 AES
@01%0 Make Up Water Lime Tank Temperature *C 77.26 1031 30.03 34.33 AES
@191 Water Flow Make Up Water Lime Tank m3/h 6.015 9.520 5.031 1.092 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 7.987 8.053 7.545 0.032 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 185.0 1541 1775 7423 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 3575 358.7 356.6 0.705 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 359.6 360.2 3552 0.181 AES
@026l Oygen (02) Inlet Air Heater A ol 3648 4.087 3223 0.242 AES
@0262 Oygen (02 Inlet Air Heater B wol% 3.075 3.235 2,800 0.078 AES
@300 Cold Primary Air Temperature A *C 27.23 28.13 26.72 0.344 AES
@301 Cold Primary Air Temperature B *C 23.70 2445 23.08 0.281 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 15.85 16.63 15.26 0343 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 15.33 16.15 1480 0353 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 19.67 2147 18.15 0.368 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 16.72 20.15 13.08 2.343 AES
@0310 Hot Primary Air Temperature A " 299.5 299.8 2991 0.183 AES
@031l Hot Primary Air Temperature B " 308.5 308.8 308.1 0171 AES
@315 Hot Secondary Air Temperature A *C 306.7 307.0 306.4 0.131 AES
@03le Hot Secondary Air Temperature B *C 310.8 3115 3103 0.342 AES
@0320 hass Flow Hot Secondary Air A t/h 296.7 3035 2910 2.345 AES
@0321 hass Flow Hot Secondary Air B t/h 308.4 317.0 3018 2510 AES
@0325 Inlet Coal, Feeder A t/h 2307 2328 2289 0.0591 AES
@036 Inlet Coal, Feeder B t/h 22597 23.62 2220 0.263| AES
@0327 Inlet Coal, Feeder C t/h 23.18 23.24 2311 0.040| AES
@323 Inlet Coal, Feeder D t/h 2314 23.76 2293 0.155 AES
@0323 Inlet Coal, Feeder E t/h 0.000| 0.000 0.000 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 50.87 52.24 49.22 0656 AES
@033l Mass Flow Primary Air Mill B t/h E155 £21.55 4555 0.623 AES
@0332 Mass Flow Primary Air Mill C t/h 50.04 £1.23 48.38 0.735 AES
@333 Mass Flow Primary Air Mill D t/h 48.06) 50.63 46.25 0.855 AES
@0334 hass Flow Primary Air Mill E t/h 0.000| 0.000 0.000 0.010 AES
@0350 ¥ Position HP Vakes % 5168 51.78 5156 0.085 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.035 AES
@030 hMake-Up Water Mass Flow t/h 1137 15.96 0.047 2.799 AES
@os00 Consumption Mill A KW 2236 2357 2252 0.248 AES
@os01 (Consumption Mill B KW 2248 2316 2202 0.262 AES
@502 (Consumption Mill C KW 223.2 230.7 2157 0.345 AES
@503 Consumption Mill D KW 248.0 255.8 2421 0.333 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 15010 180.7 1795 0.046 AES
@506 (Consumption Recirculation Pump B KW 1843 184.7 1833 0.045 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 237320 AES
@542 Power Consumption Station SWGR A kW 13475 13660 13315 63.35 AES
@543 Fower Consumption Station SWGR B KW 7317 T458) T034 8383 AES
@oss0 Gross Power Generator kW 236669 238200 235359 7013 AES
@551 Voltage Generator KV 17.85 17.55 17.81 0.046 AES
@552 (Current Generator kA 7687 7.811 7561 0.055 AES
@0554 Speed Generator rpmn 300041 3007 .44 293911 40086 AES
@0s56 Reactive Power Generator MVar 2234 29.86 1267 3.796 AES
@050 Net Power Unit (kWh) kW 215513 AES
@562 Consumption Desalination Plant KW 436.2 AES
@0563 (Consumption Desalination Plant Compressor KW 503.0 AES
@os71 Generator Excitation Voltage W 9686 9833 94563 5929 AES
@o0s72 (Gemerator Excitation Current A 250.9 2629 244 4 3.544 AES
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Performance Tast No.2 (237.0 MwW)
Unit Venmtanas Uniti3
Date 2023f0%/27
Tae Time 22:30 hr. - 0030 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 126.2 1365 116.0 7.075 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 137 4 1438 1270 6672 AES
@0265 Oxygen (02) Outlet Air Heater A wol% .08 10.80 6.50 1 446 AES
@066 Omygen (02) Outlet Air Heater B vol% 748 3.40 £.90 0983 AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 285.3 508.0 1440 7.075 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 1059.5 182.0 8210 24 86 AES
Oxygen (02) Outlet Stack Vol 6.97] 717 6.64 0.077 AES
Carbon Dioxide (202) Outlet Stack Vol 13.0) 13.3 12.8 0.067 AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* 147.2) 284,25 6235 35.47] AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 2801 233 4 264.6 3.608| AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 3183 3611 2800 2161 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.211) 042 0.10 0.058] AES
Gross Power Generator hW 236.665 238.200 235.359 0.658 AES
Reactive Power Generator MVar 2235 29.86 1265 3.697 AES
Speed Generator rpmn 3000.4 3007.4 259851 3.815 AES
Voltage Generator L1-L2 KV 17.83 17.85 17.81 0.010 AES
Voltage Generator L2-L3 KV 1751 1753 17.90 0.010 AES
Voltage Generator L3-L1 KV 1793 1785 17.92 0.009 AES
Power Consumption Station SWGR A MW 13.48 13.66 1332 0.054 AES
Power Consumption Station SWGR B W 7.317 7.458 7.034 0.072 AES
HF 3team Pressure Outlet Boiler bar(g) 5175 52059 5136 1581 AES
HF 3team Temperature Outlet Boiler *C 161.2 1519 160.1 0471 AES
Hot ReHeat Pressure Outlet Boiler barig) 35.35 35.64 35.20 0.103 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 37.38 37.68 37.23 0.108 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 15.69 15.85 19.60 0.058 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 9.502 9.585 9.862 0.02% AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 4458 4.459 3434 0.015 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 0.349 0.965 0.941 0005 AES
Extraction Steam Pressure Low Pressure Heater#l barig) -0.542 -0.53% -0.545 0.001 AES
Condenser Pressure bar{a) 0,039 0.040 0.039 0.000| AES
Temperature Coal Air Mill & “C 71.69 71.95 7141 0172 AES
Temperature Coal Air Mill B “C 7500 7546 7452 0220 AES
Temperature Coal Air Mill C “C 75.81 76.51 75.23 0.185 AES
Temperature Coal Air Mill D *C 71.81 72.50 71.15 0.360 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 12,65 12 68 12 64 0008 AES
Cool Water Temperature Outlet Condenser *C 2455 24.69 2443 0.087 AES
HF Feed Water Inlet Boiler Temperature *C 2427 2427 2427 0.01% AES
HP Steam Flow t/h 533.1 603.1 5596.9 1612 AES
Inlet Coal, Total Flow t/h 92.08 93.05 91.28 0.375 AES
Inlet Coal, Feeder A t/h 23.07 23.28 22.89 0.081 AES
Inlet Coal, Feeder B t/h 2297 2362 2220 0.257 AES
Inlet Coal, Feeder C t/h 23.18 23.24 2311 0.040| AES
Inlet Coal, Feeder D t/h 2314 23.76 2293 0.154 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 508.3 5109 506.5 0.975 AES
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Performance Tast No.3 (206.0 MW)

Unit Venmtanas Uniti3

Date 20230926
Tag Time 23:15 hr. - 01:15 hr. Unit Average Iax Min Std Qrigin
@000 Barometer Pressure mbar 11257 1.1261 1.1252 0.00024 AES
@nosl [Ambient Air Temperature *C 10.854 12.011 9.775 0531 AES
@nos? Relative Humidity Ambient Air % 5057 91.47 a8.84 0.715 AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 572.0 5816 5658 2.82 AES
@o101 HF Feed Water Inlet Boiler Pressure barig) 166.9 168.6 165.0 0843 AES
@102 HP Feed Water Inlet Boiler Temperature *C 2385 2388 2384 0.132 AES
@105 HP Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@o106 HFP Spray Water Superheated Pressure barig) 168.7 1703 166.7 0.832 AES
@o107 HF Spray Water Superheated Temperaturs " 52.17 5424 50.20 1176 AES
@o1lo HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ol1ll HF Spray Water Reheated Pressure barig) 85.48 8631 8452 0.402 AES
@0112 HF Spray Water Reheated Temperature " 179.5 179.7 1792 0.145 AES
@115 Auxilizry Steam Mass Flow t/h 0.000 0.000 0.000 0.000| AES
@olls Auxiliary Steam Pressure bar(g) 162.9 1646 161.0 0818 AES
@117 Auxiliary Steam Temperature *C 420.2 4334 4167 15923 AES
@0120 Extraction 3team Pressure High Pressure Heaterdt barig) 31.97 32.23 31.83 0.075 AES
@012l Extraction 5team Temperature High Pressure Heater$#g *C 3242 326.2 3222 0.9590 AES
@o123 Feed Water Inlet Temperature High Pressure Heater#6 *C 207.4 2075 2074 0.044 AES
@126 Drain Temperature High Pressure Heater#t *C 2114 211.7 2110 0.206 AES
@013l HF 3team Pressure Outlet Boiler bar(g) 1556 157.2 1535 0.825 AES
@0132 HP Steam Temperature Outlet Boiler *C 520.8 526.3 155 2119 AES
@0133 Cold ReHeat Pressure Inlet Boiler barig) 32.06 3236 3192 0.083 AES
@013s Cold ReHeat Temperature Inlet Boiler *C 3258 3314 3206 3142 AES
@0135 Hot ReHeat Pressure Qutlet Boiler barig) 30.61 30.89 30.48 0.075| AES
@0iis Hot ReHeat Temperature Outlet Boiler *C 5052 5140 5051 1845 AES
@0140 Extraction Steam Pressure High Pressure Heater#5 barig) 16.88 17.03 16.80 0.040 AES
@o141 Extraction Steam Temperature High Pressure Heater#5s *C 426.0 4279 4249 0.758 AES
@0142-1 HF Feed Water Outlet Deaerator Pressure$l bar(g) 170.6 172.3 162.5 0.887 AES
@0142-2 HF Feed Water Outlet Deaerator Pressure$2 bar(g) 170.6 172.3 162.6 0854 AES
@0142-3 HP Feed Water Outlet Deaerator Pressure#3 bar(g) 0.0 0.0 0.0 0.000 AES
@o143 Feed Water Inlet Temperature High Pressure Heater#h *C 1836 183 6 1836 0.018 AES
@ol46 Drain Temperature High Pressure Heater#5 *C 1831 189.5 188.7 0.182 AES
@0143 (Cool Water Temperature Inlet Condenser (3) C 12.90 13.12 12.76 0.119 AES
@0149 Cool Water Termperature Inlet Condenser (b) *C 12 86 1296 1276 0.066 AES
@0150 Cool Water Termnperature Outlet Condenser (a) " 2096 21.14 20.80 0.095 AES
@o1s1 Cool Water Temperature Outlet Condenser (b " 1993 20.31 19.81 0.138 AES
@152 Condenser Pressure bar(a) 0.037] 0.037 0.036 0.000 AES
@055 HF 3team Pressure Turbine First Stage bar{g) 1114 1123 1105 0,240 AES
@0156 IP Steam Pressure Turbine First Stage bar(g) 30.1% 30.45 30,07 0,073 AES
@0153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 3.5936 3.577 3.522 0.011 AES
@0159 Cold ReHeat Temperature Jutlet Steam Turbine *C 242 8 250.8 2400 3. 560 AES
@0160 (Cold Cond. Inlet Low Pressure Heater® 1 Mass Flow tlu"h S08.0 515 4 4485 0 3.014 AES
@olel (Cold Cond. Inlet Low Pressure Heater? 1 Pressure bar{g) 2331 23.40 2319 0.042 AES
@0ie2 (Cold Cond. Inlet Low Pressure Heater# 1 Temperature *C 27.78 28.01 27.64 0080 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow tlu"h G5 82 C7.44 G4 44 0,645 AES
@ois? Drain Cond. Low Pressure Heater# 2 Temperature *C 112 2 112 2 1121 0.039 AES
@017l (Condensate Inlet Deaerator Boiler Pressure barig) 10.09 10.18 10.05 0.024 AES
@o172 Condensate Inlet Deaerator Temperature *C 1471 1471 1471 0.00& AES
@o17s Extraction Steam Pressure High Pressure Deaerator bar(g) 8527 8.603 8.491 0.020 AES
@176 Extraction Steam Temperature High Pressure Deasrator *C 337.4 3386 3362 0.5594 AES
@0177 Deaerator Pressure bar(g) 8.665] £.743) 2.633 0.020| AES
@0180 Feed Water Qutlet Temperature Deaerartor#l *C 179.2 175.2 175.0 0.058 AES
a@oisl Feed Water Qutlet Temperature Deasrartor#2 *C 179.3 1793 1793 0,013 AES
a@ois2? Feed Water Outlet Temperature Deasrartor#3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#1 t/h L.74 742 3.52 0.803 AES
@0184 Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Former PTM team of KEMA

Performance Tast No.3 (206.0 MW)

Unit Venmtanas Uniti3

Date 20230926
Tag Time 23:15 hr. - 01:15 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 2261 2351 21.02 0.685 AES
@183 Condensate Pressure Header#2 barig) 21.88 2189 21388 0.00) AES
a@ois9 Condensate Temperarure Headers2 *C 2543 25 54 2536 0.05 AES
@01%0 Make Up Water Lime Tank Temperature *C 3270 103.15 2926 13.15 AES
@191 Water Flow Make Up Water Lime Tank m3/h B8.208 8.53 5.580 0.474 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 8.005 8.049 7.911 0.023 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 185.0 196.3 1773 7600 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 351.0 3518 350.2 0.354 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 3455 346.6 3437 0.740 AES
@026l Oygen (02) Inlet Air Heater A ol 4152 4743 3545 0354 AES
@0262 Oygen (02 Inlet Air Heater B wol% 3.413 3.651 3.156 0.118 AES
@300 Cold Primary Air Temperature A *C 26.97 28.14 25.85 0.607 AES
@301 Cold Primary Air Temperature B *C 2328 24.41 22.17 0.605 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 15.32 16.59 1423 0626 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 14.84 16.18 1375 0.703 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 15.23 21.30 16.87 1 065 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 15.46 21.20 18.14 0.643 AES
@0310 Hot Primary Air Temperature A " 295.4 295.9 2947 0350 AES
@031l Hot Primary Air Temperature B " 297.3 298.0 298.5 0414 AES
@315 Hot Secondary Air Temperature A *C 3014 301.8 3005 0.235 AES
@03le Hot Secondary Air Temperature B *C 2993 3003 2983 0564 AES
@0320 hass Flow Hot Secondary Air A t/h 266.7 2757 25592 2.774 AES
@0321 hass Flow Hot Secondary Air B t/h 275.8 2815 2675 2.663 AES
@0325 Inlet Coal, Feeder A t/h 2023 20.42 1863 0,128 AES
@036 Inlet Coal, Feeder B t/h 2017 20.74 15.70 0.207 AES
@0327 Inlet Coal, Feeder C t/h 2016 20.15 20.14 0.016 AES
@323 Inlet Coal, Feeder D t/h 20.14 20.21 20.08 0.032 AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 4634 47 .50 4472 0613 AES
@033l Mass Flow Primary Air Mill B t/h 4511 50.76 47.25 0.637 AES
@0332 Mass Flow Primary Air Mill C t/h 46.51) 48.65) 44.28 1.034 AES
@333 Mass Flow Primary Air Mill D t/h 45.89 48.81 4411 0.887 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.000| AES
@0350 ¥ Position HP Vakes % 4717, 4744 46595 0.054 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.035 AES
@030 hMake-Up Water Mass Flow t/h 14.15 175 10.50 1345 AES
@os00 Consumption Mill A KW 2213 2273 2168 0.238 AES
@os01 (Consumption Mill B KW 216.9 2225 2137 0181 AES
@502 (Consumption Mill C KW 2126 2215 205.6 0.376 AES
@503 Consumption Mill D KW 237.0 245.0 2317 0312 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 1814 182.7 180.6 0,073 AES
@506 (Consumption Recirculation Pump B KW 185.6 186.5 1845 0.082 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 206153 AES
@542 Power Consumption Station SWGR A kW 126595 12840 12545 68.22 AES
@543 Fower Consumption Station SWGR B KW &7E4 6932 6513 8343 AES
@oss0 Gross Power Generator kW 205674 208412 204354 5815 AES
@551 Voltage Generator KV 17.88 17.92 17.80 0.047 AES
@552 (Current Generator kA 6.661 6.817 6.535 0.063 AES
@0554 Speed Generator rpm I006.69 3013.16 2986.35 3.183 AES
@0s56 Reactive Power Generator MVar 14 45 22.08 5.86 2831 AES
@050 Net Power Unit (kWh) kW 186108 AES
@562 Consumption Desalination Plant KW 3841 AES
@0563 (Consumption Desalination Plant Compressor KW 517.8 AES
@os71 Generator Excitation Voltage W 8728 8920 853.8 6.795 AES
@o0s72 (Gemerator Excitation Current A 222 6 2292 21659 2662 AES
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Former PTM team of KEMA
Performance Tast No.3 (206.0 MW)
Unit Venmtanas Uniti3
Date 20230926
Tae Time 23:15 hr. - 01:15 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 1228 1323 1137 c.B14 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 130.3 133 4 1175 6307 AES
@0265 Oxygen (02) Outlet Air Heater A wol% 873 10.8 7.20 1.055 AES
@066 Omygen (02) Outlet Air Heater B vol% 8.42 11.4 6.50 1.435 AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 114.9 135.0 88.0 814 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 92.3 113.0 63.0 13.517| AES
Oxygen (02) Outlet Stack Vol .04 795 6.48 0.514 AES
Carbon Dioxide (202) Outlet Stack Vol 12.5 13.3 121 0.417 AES
Carbon Monoxide (CO) Outlet Stack @ref 02 mg/MNm* 616.2 1167 0.00 421 8| AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 2559 2376 2359 17.39 AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 306.9 3332 2524 9.059 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.185| 0.582 0.00 0.107 AES
Gross Power Generator hW 205.685 208.412 204.354 0.530 AES
Reactive Power Generator MVar 1451 22.08 .36 2.781 AES
Speed Generator rpmn 3006.7 3013.2 2596 .4 3.125 AES
Voltage Generator L1-L2 KV 17.81 1781 17.80 0.002 AES
Voltage Generator L2-L3 KV 17.50 17.50 17.90 0.002 AES
Voltage Generator L3-L1 KV 1792 1792 1791 0.002 AES
Power Consumption Station SWGR A MW 12.69 12 84 1255 0.051 AES
Power Consumption Station SWGR B W 6.785 6.932 6.513 0.078 AES
HF 3team Pressure Outlet Boiler bar(g) 5218 5263 E17.7 1768 AES
HF 3team Temperature Outlet Boiler *C 155.7 157.2 1536 0.783 AES
Hot ReHeat Pressure Outlet Boiler barig) 30.61 30.89 30.48 0.071 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 32.45 3273 3231 0.074 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 17.03 17.18 16.94 0.038 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 8.527 8.503 8.491 0.020 AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 3778 3.819 3.759 0.010 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 0711 0.725 0.704 0.003 AES
Extraction Steam Pressure Low Pressure Heater#l barig) 40.533 -40.550 -0.5585 0.001 AES
Condenser Pressure bar{a) 0.037] 0.037 0.036 0.000| AES
Temperature Coal Air Mill & “C 72.49 7290 T2.26 0.0596 AES
Temperature Coal Air Mill B “C 75.19 75.90 74 64 0346 AES
Temperature Coal Air Mill C “C 76.32 7748 75.12 0.513 AES
Temperature Coal Air Mill D *C 72.24 72.65 7162 0.247 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 1289 13.12 1276 0124 AES
Cool Water Temperature Outlet Condenser *C 2424 24.29 2417 0.035 AES
HF Feed Water Inlet Boiler Temperature *C 235.7 2358 2356 0.076 AES
HP Steam Flow t/h 520.5 525.0 5185 0.985 AES
Inlet Coal, Total Flow t/h 80.74 81.76 78.71 0.401 AES
Inlet Coal, Feeder A t/h 2022 20.42 15.63 0.114 AES
Inlet Coal, Feeder B t/h 2018 20.74 18.70 0.204 AES
Inlet Coal, Feeder C t/h 20.16 20.15 20.14 0.014 AES
Inlet Coal, Feeder D t/h 20.15 20.21 20.08 0.034 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 508.8 5122 505 .4 1 556 AES
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Performance Test No.4 [176.0 MW)

Unit Ventanas UnitR3

Date 2023f08/27
Taz Time 06:00 hr. - 08:00 hr. Unit Average Mlax Min Std Qrigin
@oisn Barometer Pressure mbar 1.1236| 1.1237 1.1234 0.00011 AES
@nosl1 [Ambient Air Temperature *C 7.454 B8.082 6935 0374 AES
@noa2 Relative Humidity Ambient Air % 54.09 59444 93.74 0.166| AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 487.9 458.4 4773 4.42 AES
@101 HP Feed Water Inlet Boiler Pressure barl(g) 162.8 164.9 160.5 0.928 AES
@102 HP Feed Water Inlet Boiler Temperature *C 2312 2317 2308 0269 AES
@o10s HF Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@0106 HF 3pray Water Superheated Pressure barig) 164.1 166.2 161.7 1.001] AES
@107 HP Spray Water Superheated Temperature *C 45.12 45.59 4361 0.834 AES
@o110 HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000| AES
@o111 HF Spray Water Reheated Pressure barig) 8252 83.54 81.29 0.482 AES
@o112 HP Spray Water Reheated Temperature *C 1731 1733 1725 0.051 AES
@o115 Auxilizry Steam Mass Flow t/h 3471 3535 3228 0.000| AES
@olle Auxiliary St2am Pressure bar{g) 153.4 1555 151.0 0960 AES
@117 Auxiliary Steam Temperature *C 415.7 4232 4154 2131 AES
@120 Extraction 5team Pressure High Pressure Heater#6 barig) 27.41 27.73 27.08 0.088 AES
@012l Extraction Steam Temperature High Pressure Heater#6 *C 3242 3262 3223 1.090| AES
@0123 Feed Water Inlet Temperature High Pressure Heater#6 *C 201.0 201.5 2005 0.152 AES
@0ile Drain Temperature High Pressure Heater#t *C 204.1 204.6 203.7 0.250 AES
@013l HFP 5team Pressure Outlet Boiler bar(g) 147.4 145.6 1450 0531 AES
@oi3iz2 HF 3team Temperature Outlet Boiler *C 5225 5269 5173 2101 AES
@0133 (Cold ReHeat Pressure Inlet Boiler barig) 27.45 27.78 27.12 0.087 AES
@0134 (Cold ReHeat Temperature Inlet Boiler *C 3255 3311 3208 3.203 AES
@0135 Hot ReHeat Pressure Outlet Boiler barig) 26.19 26.50 25.87 0.084 AES
@016 Hot ReHeat Temperature Outlet Boiler *C 5036 5050 4994 2.042 AES
@0140 Extraction 3team Pressure High Pressure Heater$5 barig) 14.40 14.56 14.23 0.045] AES
@141 Extraction S3team Temperature High Pressure Heater#5 *C 4204 4229 4185 1182 AES
@o142-1 HP Feed Water Outlet Deaerator Pressure#l bar(g) 165.8 167.9 1633 0.945 AES
@0142-2 HF Feed Water Dutlet Deaerator Pressure#2 bar(g) 165.8 167.9 163 4 0943 AES
@0142-3 HF Feed Water Outlet Deaerator Pressure$3 bar(g) 0.0 0.0 0.0 0.000| AES
@0143 Feed Water Inlet Temperature High Pressure Heatersth *C 177.3 1773 1773 0.002 AES
@016 Drain Temperature High Pressure Heater#s *C 1819 1821 1817 0103 AES
@o143 Cool Water Termperature Inket Condenser (a) " 1226 12 37 1216 0.056 AES
@0149 (Cool Water Temperature Inlet Condenser (b) C 12.22 12.320 12.13 0.046| AES
@150 (Cool Water Temperature Outiet Condenser (a) *C 1538 1954 19.20 0.081 AES
@151 (Cool Water Temperature Outiet Condenser (b) *C 18.60 18.96 18.33 0177 AES
@o152 Condenser Pressure barfa) 0.031 0.032 0.031 0.000 AES
@o1ss HF Steam Pressure Turbine First Stage bar{g) o589 97.08 9487 0307 AES
@156 |P Steam Pressure Turbine First Stage bar(g) 25.90 26.20 2555 0.085 AES
@153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 3.270 3.309 3.235 0.010 AES
@0159 Cold ReHeat Temperature Qutlet Steam Turbine *C 238.3 241.1 236.1 1.217 AES
@0isl (Cold Cond. Inlet Low Pressure Heater? 1 Mass Flow t/h 4519 457.7 4454 2810 AES
@olsl Cold Cond. Inlet Low Pressure Heater# 1 Pressure bar{g) 2472 25.09 2448 0.143 AES
@ois2? (Cold Cond. Inlet Low Pressure Heater® 1 Temperature *C 2616 2654 25.92 0162 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ols? Drain Cond. Low Pressure Heater# 2 Temperature *C B5.96 72.96 559.35 3.793 AES
@17l Condensate Inlet Deaerator Boiler Pressure barig) 8.745 8.816 8.660 0.021 AES
a@oi72? Condensate Inlet Deaerator Temperature *C 1415 141.7 1412 0.205 AES
@0175 Extraction 3team Pressure High Pressure Deaerator bar(g) 7.218 7.288 7.136 0.020| AES
@oi7e Extraction Steam Temperature High Pressure Deasrator *C 334.0 336.0 3326 0.948 AES
@177 Deaerator Pressure bar(g) 7.353 7421 7.274 0.020 AES
@ois0 Feed Water Qutlet Temperature Deasrartor#l *C 1728 1731 1725 0175 AES
@01sl Feed Water Qutlet Temperature Deasrartor#l *C 1728 17259 1726 0.101 AES
@182 Feed Water Qutlet Temperature Deaerartors3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#1 t/h 4.00 L.74 2.56 0660 AES
[k Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Performance Tast No.4 (176.0 MWw)

Unit Venmtanas Uniti3

Date 2023f0%/27
Tag Time 06200 hr. - 0800 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 2592 26.11 25.60 0.182 AES
@183 Condensate Pressure Header#2 barig) 23.19 2342 23.05 0.10) AES
a@ois9 Condensate Temperarure Headers2 *C 2364 2393 2339 016 AES
@01%0 Make Up Water Lime Tank Temperature *C 35.72 103.15 2931 24,185 AES
@191 Water Flow Make Up Water Lime Tank m3/h 7.023 8.588 43383 1024 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 7.969 8.013 7.504 0.032 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 1541 196.7 1773 5951 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 3423 3434 3415 0.455 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 338.0 3333 3377 0.184 AES
@026l Oygen (02) Inlet Air Heater A ol 4467 5.153 3876 0385 AES
@0262 Oygen (02 Inlet Air Heater B wol% 3.565 3.845 3.286 0.0596 AES
@300 Cold Primary Air Temperature A *C 2280 23.33 2229 0352 AES
@301 Cold Primary Air Temperature B *C 15.40 20.07 1911 0.345 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 11.74 12.19 11.33 0273 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 11.18 1163 10.75 0293 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 17.15 24.92 1415 2.08% AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 17.13 2442 15.45 2.135 AES
@0310 Hot Primary Air Temperature A " 291.0 291.2 290.6 0135 AES
@031l Hot Primary Air Temperature B " 2949 295.4 2939 0259 AES
@315 Hot Secondary Air Temperature A *C 295.9 25%6.1 2954 0.135 AES
@03le Hot Secondary Air Temperature B *C 2958 256.0 2953 0.133 AES
@0320 hass Flow Hot Secondary Air A t/h 228.0 2332 2205 2933 AES
@0321 hass Flow Hot Secondary Air B t/h 2235 2313 2184 2643 AES
@0325 Inlet Coal, Feeder A t/h 1763 17.76 17.32 0,120 AES
@036 Inlet Coal, Feeder B t/h 17.65 17.53 16.95 0153 AES
@0327 Inlet Coal, Feeder C t/h 1755 17.76 17.45 0.084 AES
@323 Inlet Coal, Feeder D t/h 17.67 17.78 17.46 0.053 AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 4435 4585 4154 0.686| AES
@033l Mass Flow Primary Air Mill B t/h 4656 47.50 45.28 0.555 AES
@0332 Mass Flow Primary Air Mill C t/h 45.29 46.87 43.36 0.684] AES
@333 Mass Flow Primary Air Mill D t/h 43.786) 45.69 4181 0.824 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.000| AES
@0350 ¥ Position HP Vakes % 4428 44 .48 4402 0.092 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.027 AES
@030 hMake-Up Water Mass Flow t/h 14.03 183 10.05 2.024 AES
@os00 Consumption Mill A KW 2128 217.4 2098 0118 AES
@os01 (Consumption Mill B KW 208.2 213.0 205.4 0.154] AES
@502 (Consumption Mill C KW 205.6 212.4 1886 0244 AES
@503 Consumption Mill D KW 226.8 235.6 2222 0332 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 1829 184.0 182.0 0.069 AES
@506 (Consumption Recirculation Pump B KW 187.0 187.1 186.8 0.012 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 176044 AES
@542 Power Consumption Station SWGR A kW 11742 11525 11527 5487 AES
@543 Fower Consumption Station SWGR B KW 6283 6443 5522 9141 AES
@oss0 Gross Power Generator kW 175588 177451 173387 663_8 AES
@551 Voltage Generator KV 17.88 17.54 17.75 0.051 AES
@552 (Current Generator kA 5.695 £.818 5535 0.063 AES
@0554 Speed Generator rpm 2995 96 3010.42 2982 36 6.076 AES
@0s56 Reactive Power Generator MVar 1415 2204 424 4 5285 AES
@050 Net Power Unit (kWh) kW 157450 AES
@562 Consumption Desalination Plant KW 406.6 AES
@0563 (Consumption Desalination Plant Compressor KW 505.7 AES
@os71 Generator Excitation Voltage W 8046 8273 7757 12 687 AES
@o0s72 (Gemerator Excitation Current A 2035 2121 1937 4 443 AES
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Performance Tast No.4 (176.0 MWw)
Unit Venmtanas Uniti3
Date 2023f0%/27
Tae Time 0&:00 hr. - 08:00 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 1151 1264 108 .4 Z.345 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 1295 137 5 117 4 5814 AES
@0265 Oxygen (02) Outlet Air Heater A wol% 9.43 12.4 7.80 1309 AES
@066 Omygen (02) Outlet Air Heater B vol% 767 3.50 6.40 0.868] AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 120.2 137.0 78.0 t.348 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 108.9 127.0 86.0 1268 AES
Oxygen (02) Outlet Stack Vol 8.06) 829 7.73 0.083 AES
Carbon Dioxide (202) Outlet Stack Vol 12.0) 12.3 11.8 0.080| AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* 4.430| £.002 4.035 0.232] AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 3633 3332 3299 9.960)| AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 333.2 3642 3221 8.033 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.048 0.29 0.00 0.043 AES
Gross Power Generator hW 175.584 177.451 173.387 0.615 AES
Reactive Power Generator MVar 1421 22.04 4.24 4386 AES
Speed Generator rpmn 29559 3010.4 25829 £.933 AES
Voltage Generator L1-L2 KV 17.81 17.83 17.75 0.011 AES
Voltage Generator L2-L3 KV 17.50 1752 17.85 0.006 AES
Voltage Generator L3-L1 KV 1792 1794 17.85 0.014 AES
Power Consumption Station SWGR A MW 11.74 11.93 1153 0.083 AES
Power Consumption Station SWGR B W 6.283 6.443 5.922 0.082 AES
HF 3team Pressure Outlet Boiler bar(g) 5235 5269 5158 1707 AES
HF 3team Temperature Outlet Boiler *C 1475 145.6 1451 05851 AES
Hot ReHeat Pressure Outlet Boiler barig) 26.19 26.49 25.88 0.073 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 27.85 28.18 2753 0.082 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 1454 14.70 14.37 0.042 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 7.218 7.288 7.136 0.01% AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 3.056 3.140 3.060 0.011 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 0.429 0.472 0383 0024 AES
Extraction Steam Pressure Low Pressure Heater#l barig) 0641 0.628 -0.651 0.00& AES
Condenser Pressure bar{a) 0.031] 0.032 0.031 0.000| AES
Temperature Coal Air Mill & “C 69.47 B9.55 69.43 0.027 AES
Temperature Coal Air Mill B “C 7506 T6.73 7414 0627 AES
Temperature Coal Air Mill C “C 75.42 75.95 7476 0.243 AES
Temperature Coal Air Mill D *C 69.91 7037 65.50 0.171 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 1226 12 37 1216 0.056 AES
Cool Water Temperature Outlet Condenser *C 2354 23.60 2345 0.041 AES
HF Feed Water Inlet Boiler Temperature *C 2285 228.7 2283 0.045 AES
HP Steam Flow t/h 448 .8 454.3 4441 1.328| AES
Inlet Coal, Total Flow t/h 7033 71.66 69.32 0.385 AES
Inlet Coal, Feeder A t/h 17.63 17.76 17.32 0.120) AES
Inlet Coal, Feeder B t/h 1765 17593 16.99 0186 AES
Inlet Coal, Feeder C t/h 17.54 17.76 17.45 0.083 AES
Inlet Coal, Feeder D t/h 17.67 17.78 17.46 0.092 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 503.1 507.0 4855 1.809 AES
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Performance Test No.5 [146.0 MW)

Unit Ventanas UnitR3

Date 2023/0%/30
Taz Time 03:15 hr. - 05:15 hr. Unit Average Mlax Min Std Qrigin
@oisn Barometer Pressure mbar 1.1200| 1.1201 1.1199 0.0000%5, AES
@nosl1 [Ambient Air Temperature *C 10.731 11.157 10418 0213 AES
@noa2 Relative Humidity Ambient Air % 54.79 5506 S54.46 0.175 AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 359.2 408.6 3882 4.01] AES
@101 HP Feed Water Inlet Boiler Pressure barl(g) 152.7 154.8 150.0 1.092 AES
@102 HP Feed Water Inlet Boiler Temperature *C 2229 2232 2226 0174 AES
@o10s HF Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@0106 HF 3pray Water Superheated Pressure barig) 153.6 1556 150.8 1,148 AES
@107 HP Spray Water Superheated Temperature *C 3952 41 38 38.40 0.885 AES
@o110 HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000| AES
@o111 HF Spray Water Reheated Pressure barig) 7672 7174 75.39 0.558 AES
@o112 HP Spray Water Reheated Temperature *C 165.8 166.3 1653 0.282 AES
@o11s Auxiliary Steam Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@olle Auxiliary St2am Pressure bar{g) 143.4 1451 141.0 1024 AES
@117 Auxiliary Steam Temperature *C 411.0 415.0 407.8 2125 AES
@120 Extraction 5team Pressure High Pressure Heater#6 barig) 22.84 2304 2263 0.054 AES
@012l Extraction Steam Temperature High Pressure Heater#6 *C 3287 3304 3270 0.985 AES
@0123 Feed Water Inlet Temperature High Pressure Heater#6 *C 1535 1243 1938 0.145 AES
@0ile Drain Temperature High Pressure Heater#t *C 1561 156.4 186.0 0.070 AES
@013l HFP 5team Pressure Outlet Boiler bar(g) 135.0 140.9 136.6 1021 AES
@oi3iz2 HF 3team Temperature Outlet Boiler *C 5254 5335 5257 1782 AES
@0133 (Cold ReHeat Pressure Inlet Boiler barig) 221.84 2304 2261 0.055 AES
@0134 (Cold ReHeat Temperature Inlet Boiler *C 330.7 3355 3258 3.132 AES
@0135 Hot ReHeat Pressure Outlet Boiler barig) 21.78 2198 2156 0.057 AES
@016 Hot ReHeat Temperature Outlet Boiler *C 503.9 5152 5070 1735 AES
@0140 Extraction 3team Pressure High Pressure Heater$5 barig) 11.91 12.02 11.81 0.0z AES
@141 Extraction S3team Temperature High Pressure Heater#5 *C 4351 426.7 4237 0.73% AES
@o142-1 HP Feed Water Outlet Deaerator Pressure#l bar(g) 155.2 157.2 152.4 1057 AES
@0142-2 HF Feed Water Dutlet Deaerator Pressure#2 bar(g) 155.2 157.3 1525 1.098| AES
@0142-3 HF Feed Water Outlet Deaerator Pressure$3 bar(g) 0.0 0.0 0.0 0.000| AES
@0143 Feed Water Inlet Temperature High Pressure Heatersth *C 170.0 170.0 1655 0.022 AES
@016 Drain Temperature High Pressure Heater#s *C 173.7 173.8 1736 0.044 AES
@o143 Cool Water Termperature Inket Condenser (a) " 12.47 12 .62 12.40 0.059 AES
@0149 (Cool Water Temperature Inlet Condenser (b) C 12.35 12.49 12.27 0.074 AES
@150 (Cool Water Temperature Outiet Condenser (a) *C 15.42 1962 1931 0.0%3 AES
@151 (Cool Water Temperature Outiet Condenser (b) *C 1838 1857 18.16 0.138 AES
@o152 Condenser Pressure barfa) 0,028 0.028 0.028 0.000 AES
@o1ss HF Steam Pressure Turbine First Stage bar{g) B80.07 B80.74 79.41 0.155 AES
@156 |P Steam Pressure Turbine First Stage bar(g) 2158 21.78 2139 0.052 AES
@153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 2588 2.608 2571 0.0086 AES
@0159 Cold ReHeat Temperature Qutlet Steam Turbine *C 2454 250.8 2427 2.479 AES
@0isl (Cold Cond. Inlet Low Pressure Heater? 1 Mass Flow t/h 3758 3318 3653 2782 AES
@olsl Cold Cond. Inlet Low Pressure Heater# 1 Pressure bar{g) 26.75 26.90 2651 0.087 AES
@ois2? (Cold Cond. Inlet Low Pressure Heater® 1 Temperature *C 26.03 26.16 25.89 0.087 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ols? Drain Cond. Low Pressure Heater# 2 Temperature *C 27.17 28.05 26.32 0.507 AES
@17l Condensate Inlet Deaerator Boiler Pressure barig) 7402 7.453 7.347 0.016 AES
a@oi72? Condensate Inlet Deaerator Temperature *C 1348 135.1 134 6 0126 AES
@0175 Extraction 3team Pressure High Pressure Deaerator bar(g) £.883 5831 5.829 0.015| AES
@oi7e Extraction Steam Temperature High Pressure Deasrator *C 3388 3401 3375 0.628 AES
@177 Deaerator Pressure bar(g) 6.038 6.086 5.990 0.015 AES
@ois0 Feed Water Qutlet Temperature Deasrartor#l *C 0.000 0.000 0.000 0000 AES
@01sl Feed Water Qutlet Temperature Deasrartor#l *C 165.6 165.8 165.6 0.072 AES
@182 Feed Water Qutlet Temperature Deaerartors3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#1 t/h 367 554 199 0774 AES
[k Mass Flow Recirculation Feed Water Pump#2 t/h 10,000 10,000 0.000 0.000 AES
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Performance Tast No.5 (146.0 MW)

Unit Venmtanas Uniti3

Date 2023/0%/30
Tag Time 03:15 hr. - 05:15 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 24.78 27.05 2387 0.787 AES
@183 Condensate Pressure Header#2 barig) 25.14 2527 25.06 0.05| AES
a@ois9 Condensate Temperarure Headers2 *C 2314 23.20 23.12 002 AES
@01%0 Make Up Water Lime Tank Temperature *C 3350 77.28 3247 4750 AES
@191 Water Flow Make Up Water Lime Tank m3/h 5.470 10.33 8.067 0371 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 7.939 8.089 7.793 0.047 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 185.0 1979 1773 7545 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 3225 3247 3221 0.535 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 326.9 327.6 3265 0421 AES
@026l Oygen (02) Inlet Air Heater A ol 3.596 4100 3095 0.330| AES
@0262 Oygen (02 Inlet Air Heater B wol% 3.504 3.701 3.338 0.062 AES
@300 Cold Primary Air Temperature A *C 2591 26.50 25.66 0.232 AES
@301 Cold Primary Air Temperature B *C 2252 23.29 2221 0.210| AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 16.15 16.53 15.91 0.179 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 15.57 16.09 15.37 0.198 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 21.99 2731 19.18 1725 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 22.40 28.82 20.20 1938 AES
@0310 Hot Primary Air Temperature A " 281.8 283.0 280.2 0804 AES
@031l Hot Primary Air Temperature B " 290.8 292.6 2881 1210 AES
@315 Hot Secondary Air Temperature A *C 284.8 285.8 2831 0.737 AES
@03le Hot Secondary Air Temperature B *C 2591.0 2927 288.8 1.089 AES
@0320 hass Flow Hot Secondary Air A t/h 167.4 175.7 158.0 3.688 AES
@0321 hass Flow Hot Secondary Air B t/h 168.0 1735 1555 2,674 AES
@0325 Inlet Coal, Feeder A t/h 1481 1527 14.03 0131 AES
@036 Inlet Coal, Feeder B t/h 1474 15.34 1415 0175 AES
@0327 Inlet Coal, Feeder C t/h 14.74 14.86 1463 0.060| AES
@323 Inlet Coal, Feeder D t/h 14.70 14.77 1467 0.030| AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 43.086| 44 54 40.58 0.651 AES
@033l Mass Flow Primary Air Mill B t/h 4257 43.36 40.50 0557 AES
@0332 Mass Flow Primary Air Mill C t/h 4358 44.73 42.25 0515 AES
@333 Mass Flow Primary Air Mill D t/h 43.65) 45.35 4171 0.000 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.007 AES
@0350 ¥ Position HP Vakes % 4156 41.81 4143 0.057 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.031 AES
@030 hMake-Up Water Mass Flow t/h 1045 15.2 0.42 2383 AES
@os00 (Consumption Mill A KW 202.8 206.5 20010 0124 AES
@os01 (Consumption Mill B KW 138.4 202.8 1347 0.224 AES
@502 (Consumption Mill C KW 1583 205.1 1318 0322 AES
@503 (Consumption Mill D KW 2143 2210 2087 0.225 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 185.0 185.5 184.0 0.050 AES
@506 (Consumption Recirculation Pump B KW 1885 183.9 187.8 0.030 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 145130 AES
@542 Power Consumption Station SWGR A kW 10360 10527 10157 7431 AES
@543 Fower Consumption Station SWGR B KW 65195 6358 5524 9743 AES
@oss0 Gross Power Generator kW 145633 147275 144145 5217 AES
@551 Voltage Generator KV 17.88 17.92 17.81 0.044 AES
@552 (Current Generator kA 4711 4.816 4.600 0.053 AES
@0554 Speed Generator rpm 299814 3004.13 299155 2. Be4 AES
@0s56 Reactive Power Generator MVar 4 60| 8.12] -0.04 1445 AES
@050 Met Power Unit (kWh) kW 123117 AES
@562 Consumption Desalination Plant KW 4212 AES
@0563 (Consumption Desalination Plant Compressor KW 507.1 AES
@os71 Generator Excitation Voltage W 7147 7253 6936 4 280 AES
@o0s72 (Gemerator Excitation Current A 1799 186.2 1755 2218 AES
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Unit Venmtanas Uniti3
Date 2023/0%/30
Tae Time 03:15 hr. - 05:15 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 120.4 1265 1112 4876 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 135.2 1417 1241 5635 AES
@0265 Oxygen (02) Outlet Air Heater A wol% 9.44 12.70 6.90 1551 AES
@066 Omygen (02) Outlet Air Heater B vol% 8.09 8.70 7.10 0.685 AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 122.4 135.0 85.0 4878 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 108.8 124.0 87.0 5,470 AES
Oygen (02) Outlet Stack Vol 8.101 831 7.86 0.073 AES
Carbon Dioxide (002) Outlet Stack Vol 12.02 12.23 1183 0.066 AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* £.150) 6.52 £.24 0.165| AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 340.2 353.8 3202 7166 AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 2239 2389 2071 5.56| AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.008 0.07) 0.00 0.014 AES
Gross Power Generator hW 145.626 147.275 144145 0.482 AES
Reactive Power Generator MVar 461 8.12 -0.04 1.348| AES
Speed Generator rpmn 29581 3004.1 259916 28212 AES
Voltage Generator L1-L2 KV 17.82 17.82 17.81 0.002 AES
Voltage Generator L2-L3 KV 17.50 17.50 17.90 0.001 AES
Voltage Generator L3-L1 KV 1792 1792 17.92 0.002 AES
Power Consumption Station SWGR A MW 1036 10.53 10.16 0.066 AES
Power Consumption Station SWGR B W 6.135 6.358 5.924 0.084 AES
HF 3team Pressure Outlet Boiler bar(g) 5304 5340 528.0 1375 AES
HF 3team Temperature Outlet Boiler *C 1351 140.9 1367 1,080 AES
Hot ReHeat Pressure Outlet Boiler barig) 21.77 2197 2156 0.050 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 23.25 2345 23.02 0.053 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 12.04 12.15 1193 0.027 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 5.882 5.531 5.525 0.014 AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 2.402 2427 2381 0.007 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 0.104 0.114 0.097 0.003 AES
Extraction Steam Pressure Low Pressure Heater#l barig) -0.670 -0.668 -0.671 0.001 AES
Condenser Pressure bar{a) 0,028 0.028 0.028 0.000| AES
Temperature Coal Air Mill & “C 70.52 71.45 70,09 0369 AES
Temperature Coal Air Mill B “C 7516 75.92 7477 0261 AES
Temperature Coal Air Mill C “C 76.77 77.26 76.45 0.206 AES
Temperature Coal Air Mill D *C 72.19 72.66 7168 0.257 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 12.47 12 62 12.40 0.058 AES
Cool Water Temperature Outlet Condenser *C 2426 24.29 2414 0.035 AES
HF Feed Water Inlet Boiler Temperature *C 2241 2245 2237 0.135 AES
HP Steam Flow t/h 375.3 378.4 3722 0.883 AES
Inlet Coal, Total Flow t/h 5850 53.67 58.16 0.333 AES
Inlet Coal, Feeder A t/h 1481 15.27 14.03 0.124 AES
Inlet Coal, Feeder B t/h 1474 15.34 1415 0.170| AES
Inlet Coal, Feeder C t/h 14.74 14.86 14.63 0.055 AES
Inlet Coal, Feeder D t/h 14.70 14.77 14.67 0.030| AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 509.3 5133 507.0 1483 AES
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Performance Test No.6 (115.0 Mw)

Unit Ventanas UnitR3

Date 2023f09/28
Taz Time 05:30 hr. - 07:30 hr. Unit Average Mlax Min Std Qrigin
@oisn Barometer Pressure mbar 1.1246| 1.1251 1.1242 0.00025| AES
@nosl1 [Ambient Air Temperature *C 7.961 8523 7411 0331 AES
@noa2 Relative Humidity Ambient Air % 53.97 54.33 93.47 0.211 AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 326.3 3383 3152 4.0 AES
@101 HP Feed Water Inlet Boiler Pressure barl(g) 1426 1438 140.8 0.557 AES
@102 HP Feed Water Inlet Boiler Temperature *C 2115 2116 2113 0.057 AES
@o10s HF Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@0106 HF 3pray Water Superheated Pressure barig) 1431 1443 141.4 0.553 AES
@107 HP Spray Water Superheated Temperature *C 48.07) 50.77 4565 1453 AES
@o110 HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000| AES
@o111 HF Spray Water Reheated Pressure barig) 71.02 7155 70.18 0.264 AES
@o112 HP Spray Water Reheated Temperature *C 157.6 157.7 157.4 0.101 AES
@o115 Auxilizry Steam Mass Flow t/h 1573 1737 1.285 0.000| AES
@olle Auxiliary St2am Pressure bar{g) 133.4 1344 132.4 0.474 AES
@117 Auxiliary Steam Temperature *C 404.0 407.1 401.2 1930 AES
@120 Extraction 5team Pressure High Pressure Heater#6 barig) 18.17 18.26 18.08 0.033 AES
@012l Extraction Steam Temperature High Pressure Heater#6 *C 302.7 3045 3015 1011 AES
@0123 Feed Water Inlet Temperature High Pressure Heater#6 *C 1843 1244 184.1 0.081 AES
@0ile Drain Temperature High Pressure Heater#t *C 186.0 186.0 186.0 0.003 AES
@013l HFP 5team Pressure Outlet Boiler bar(g) 1301 1312 1251 0.443 AES
@oi3iz2 HF 3team Temperature Outlet Boiler *C 5040 5075 5005 1.780 AES
@0133 (Cold ReHeat Pressure Inlet Boiler barig) 18.13 18.22 18.04 0.032 AES
@0134 (Cold ReHeat Temperature Inlet Boiler *C 304.7 308.2 300.6 24873 AES
@0135 Hot ReHeat Pressure Outlet Boiler barig) 17.28 17.36 17.1% 0.031 AES
@016 Hot ReHeat Temperature Outlet Boiler *C 4742 4775 4714 1.206| AES
@0140 Extraction 3team Pressure High Pressure Heater$5 barig) 9.412 5.460 5.364 0.018| AES
@141 Extraction S3team Temperature High Pressure Heater#5 *C 3511 3531 385.8 0.953% AES
@o142-1 HP Feed Water Outlet Deaerator Pressure#l bar(g) 1448 146.0 1431 0.545 AES
@0142-2 HF Feed Water Dutlet Deaerator Pressure#2 bar(g) 1448 146.0 1431 0546 AES
@0142-3 HF Feed Water Outlet Deaerator Pressure$3 bar(g) 0.0 0.0 0.0 0.000| AES
@0143 Feed Water Inlet Temperature High Pressure Heatersth *C 1616 181.7 1615 0.050 AES
@016 Drain Temperature High Pressure Heater#s *C 1646 164.6 1645 0.029 AES
@o143 Cool Water Termperature Inket Condenser (a) " 1229 1232 12.22 0.024 AES
@0149 (Cool Water Temperature Inlet Condenser (b) C 12.21 12.27 12.16 0.021 AES
@150 (Cool Water Temperature Outiet Condenser (a) *C 18.66 18.74 18.55 0.040 AES
@151 (Cool Water Temperature Outiet Condenser (b) *C 17.73 17.82 17.48 0.074 AES
@o152 Condenser Pressure barfa) 0,025 0,025 0.025 0.000 AES
@o1ss HF Steam Pressure Turbine First Stage bar{g) 64.43 B4.79 5412 0.130 AES
@156 |P Steam Pressure Turbine First Stage bar(g) 17.21 17.29 17.13 0.035 AES
@153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 1581 1.592 1.570 0.004 AES
@0159 Cold ReHeat Temperature Qutlet Steam Turbine *C 220.2 221.8 2187 0.856 AES
@0isl (Cold Cond. Inlet Low Pressure Heater? 1 Mass Flow t/h 313.2 3135 3066 2.452 AES
@olsl Cold Cond. Inlet Low Pressure Heater# 1 Pressure bar{g) 28.03 28.20 27.74 0111 AES
@ois2? (Cold Cond. Inlet Low Pressure Heater® 1 Temperature *C 2517 2527 25.03 0.060 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ols? Drain Cond. Low Pressure Heater# 2 Temperature *C 72258 80.68 B64.38 4 5453 AES
@17l Condensate Inlet Deaerator Boiler Pressure barig) 6.092 6.118 6.062 0.010 AES
a@oi72? Condensate Inlet Deaerator Temperature *C 1250 1290 1288 0.043 AES
@0175 Extraction 3team Pressure High Pressure Deaerator bar(g) 4591 4614 4566 0.002| AES
@oi7e Extraction Steam Temperature High Pressure Deasrator *C 3112 3127 3105 0631 AES
@o177 Deaerator Pressure bar(g) 4.740 4 764 4714 0.009 AES
@ois0 Feed Water Qutlet Temperature Deasrartor#l *C 157.1 157.1 1570 0.034 AES
@01sl Feed Water Qutlet Temperature Deasrartor#l *C 157.2 157.2 157.0 0.057 AES
@182 Feed Water Qutlet Temperature Deaerartors3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#1 t/h 497 7.09 297 0.903 AES
[k Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Performance Tast No.6 (115.0 MWw)

Unit Venmtanas Uniti3

Date 20230928
Tag Time 0530 hr. - 0730 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 2732 27.69 26.30 0.230 AES
@183 Condensate Pressure Header#2 barig) 26.37 26.44 26.31 0.0 AES
a@ois9 Condensate Temperarure Headers2 *C 2154 21.99 21.76 0.05 AES
@01%0 Make Up Water Lime Tank Temperature *C 7151 103.15 29 64 35.955) AES
@191 Water Flow Make Up Water Lime Tank m3/h 6.586 8.14 5.105 1.254 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 7.5974 8.015 7.813 0.053 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 1851 1933 177 8 71592 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 2571 253.4 2856 0.511 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 305.0 306.3 303.4 0.835 AES
@026l Oygen (02) Inlet Air Heater A ol 4.5985) 5.731 4317 0421 AES
@0262 Oygen (02 Inlet Air Heater B wol% 4.744 5.142 4.362 0.164] AES
@300 Cold Primary Air Temperature A *C 2356 24.00 2338 0.183 AES
@301 Cold Primary Air Temperature B *C 20.85 21.03 20.63 0.087 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 14.08 1436 14.00 0.082 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 12.63 13.09 12.39 0213 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 41.10 46.63 28.21 c.021 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 4298 E0.78 2392 5.472 AES
@0310 Hot Primary Air Temperature A " 259.8 261.1 2582 0842 AES
@031l Hot Primary Air Temperature B " 267.8 268.9 266.3 0.758 AES
@315 Hot Secondary Air Temperature A *C 262.6 2639 261.0 0.885 AES
@03le Hot Secondary Air Temperature B *C 2681 265.4 266.7 0.735 AES
@0320 hass Flow Hot Secondary Air A t/h 156.2 165.2 1485 2.756| AES
@0321 hass Flow Hot Secondary Air B t/h 156.2 161.8 1435 1935 AES
@0325 Inlet Coal, Feeder A t/h 1620 1631 16.07 0.073 AES
@036 Inlet Coal, Feeder B t/h 16.15 16.70 15.51 0.153 AES
@0327 Inlet Coal, Feeder C t/h 16.25 16.37 16.21 0.047 AES
@323 Inlet Coal, Feeder D t/h 0.0 0.0 0.0 0.000| AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 46.086) 47.32 4430 0.664] AES
@033l Mass Flow Primary Air Mill B t/h 45.92 47.73 4473 0.614 AES
@0332 Mass Flow Primary Air Mill C t/h 4450 46.63 41.70 0.978 AES
@333 Mass Flow Primary Air Mill D t/h 0.0 0.0 0.0 0.000 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.000| AES
@0350 ¥ Position HP Vakes % 38.4 385 382 0.056 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.043 AES
@030 hMake-Up Water Mass Flow t/h 1172 14.6 8.71 1452 AES
@os00 (Consumption Mill A kW 20678 208.7 20572 0113 AES
@os01 (Consumption Mill B KW 205.12 2059.4 159.36 0.166| AES
@502 (Consumption Mill C KW 201.04 207.4 156.36 0.271 AES
@503 (Consumption Mill D KW 0.0 0.0 0.0 0.000 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 185.60 186.6 185.20 0.038 AES
@506 (Consumption Recirculation Pump B kW 18%.77 150.4 138.30 0.052 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 115209 AES
@542 Power Consumption Station SWGR A kW 5687 5875 G553 61.41 AES
@543 Fower Consumption Station SWGR B KW 5744 5522 5470 S0.82 AES
@oss0 Gross Power Generator kW 114775 115885 113855 4352 AES
@551 Voltage Generator KV 17.88 17.53 17.81 0.047 AES
@552 (Current Generator kA 3.736 3.845 3.600 0.061 AES
@0554 Speed Generator rpm 29396.97 3008.87 298395 5855 AES
@0s56 Reactive Power Generator MVar 1355 2357 -3.77 7031 AES
@050 Met Power Unit (kWh) kW 55290 AES
@562 Consumption Desalination Plant KW 4304 AES
@0563 (Consumption Desalination Plant Compressor KW 5116 AES
@os71 Generator Excitation Voltage W 6709 T06.2 6229 20671 AES
@o0s72 (Gemerator Excitation Current A 167 .3 177.9 1537 6068 AES
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Unit Venmtanas Uniti3
Date 20230928
Tae Time 0530 hr. - 0730 hr. Unit Average Iax Min Std Qrigin
@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 1125 115.0 1033 4 815 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 1255 1311 1211 2983 AES
@0265 Oxygen (02) Outlet Air Heater A ol 10.18 12.70 8.50 1.055 AES
@066 Omygen (02) Outlet Air Heater B vol% 938 11.20 8.50 0.724] AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 111.3 126.0 78.0 4815 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 104.9 115.0 85.0 5.500 AES
Oygen (02) Outlet Stack Vol 9.641 990 9.35) 0,120 AES
Carbon Dioxide (202) Outlet Stack Vol 10.5) 10.5 10.4 0.105 AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* £.032 566 442 0.287] AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 3916 4221 35732 13,451 AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 2834 336.7 2278 28.01 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.001] 0.07) 0.00 0.007 AES
Gross Power Generator hW 114,888 115.885 113.855 0.387 AES
Reactive Power Generator MVar 5.08 23.57 -3.77 6927 AES
Speed Generator rpmn 29534 3008.9 259839 C.805 AES
Voltage Generator L1-L2 KV 17.82 17.83 17.81 0.005 AES
Voltage Generator L2-L3 KV 17.50 1751 17.90 0.002 AES
Voltage Generator L3-L1 KV 1792 1793 17.92 0.004 AES
Power Consumption Station SWGR A MW 9.669 9.875 9.526 0.051 AES
Power Consumption Station SWGR B W 5741 5.922 5470 0,051 AES
HF 3team Pressure Outlet Boiler bar(g) 505.2 507.5 502.8 1372 AES
HF 3team Temperature Outlet Boiler *C 130.2 1312 1252 0.442 AES
Hot ReHeat Pressure Outlet Boiler barig) 17.28 17.36 17.20 0.025 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 18.55 18.64 18.47 0.027 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 59.530 9.574 5.435 0.014 AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 4550 4514 4566 0.007 AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 1.750 1.804 1.776 0.004 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) 0.018 0.025 0.015 0.002 AES
Extraction Steam Pressure Low Pressure Heater#l barig) 0.733 40.732 -0.738 0.001 AES
Condenser Pressure bar{a) 0,025 0.025] 0.025 0.000| AES
Temperature Coal Air Mill & “C 71.56 71.81 7128 0170 AES
Temperature Coal Air Mill B “C 75.15 75.31 7500 0.083 AES
Temperature Coal Air Mill C “C 76.45 77.90 75.60 0.332 AES
Temperature Coal Air Mill D *C 0.0 0.0 0.0 0.000 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 1229 12.32 12.22 0.026 AES
Cool Water Temperature Outlet Condenser *C 23.43 23.59 2338 0.084 AES
HF Feed Water Inlet Boiler Temperature *C 208.9 209.0 208.7 0.055 AES
HP Steam Flow t/h 302.0 303.4 3003 0.485 AES
Inlet Coal, Total Flow t/h 48.73 43.40 48.08 0.263 AES
Inlet Coal, Feeder A t/h 16.19 16.30 16.07 0.067 AES
Inlet Coal, Feeder B t/h 1619 16.70 1551 0.152 AES
Inlet Coal, Feeder C t/h 16.29 16.37 16.21 0.045 AES
Inlet Coal, Feeder D t/h 0.0 0.0 0.0 0.000 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 4737 4761 471.4 1.074 AES
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Performance Test No.7 (32.0 MW)

Unit Ventanas UnitR3

Date 2023f08/29
Taz Time 05:45 hr. - 07:45 hr. Unit Average Mlax Min Std Qrigin
@oisn Barometer Pressure mbar 1.1219] 1.1220, 1.1219 0.00004 AES
@nosl1 [Ambient Air Temperature *C B8.355 B8.768 7314 0315 AES
@noa2 Relative Humidity Ambient Air % 5458 594.75 94.26 0.130) AES
@o100 HP Feed Water Inlet Boiler Mass Flow t/h 240.2 2519 2291 4.92 AES
@101 HP Feed Water Inlet Boiler Pressure barl(g) 1318 133.0 1302 0.542 AES
@102 HP Feed Water Inlet Boiler Temperature *C 1573 1575 1973 0.073 AES
@o10s HF Spray Water Superheated Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@0106 HF 3pray Water Superheated Pressure barig) 1321 1335 130.3 0.5592] AES
@107 HP Spray Water Superheated Temperature *C 48.45) 50.32 46.45 1343 AES
@o110 HP Spray Water Reheated Mass Flow t/h 0.0 0.0 0.0 0.000| AES
@o111 HF Spray Water Reheated Pressure barig) 65.18 B65.83 5421 0.291 AES
@o112 HP Spray Water Reheated Temperature *C 147.1 1473 147.0 0.073 AES
@o115 Auxilizry Steam Mass Flow t/h 4775 4 866 4.700 0.000| AES
@olle Auxiliary St2am Pressure bar{g) 1227 1237 1214 0.395 AES
@117 Auxiliary Steam Temperature *C 4041 406.4 400.8 1920 AES
@120 Extraction 5team Pressure High Pressure Heater#6 barig) 13.20 13.29 13.17 0.01% AES
@012l Extraction Steam Temperature High Pressure Heater#6 *C 3016 302.8 2953 0.826 AES
@0123 Feed Water Inlet Temperature High Pressure Heater#6 *C 1721 1722 1720 0.065 AES
@0ile Drain Temperature High Pressure Heater#t *C 1733 1733 1732 0.010 AES
@013l HFP 5team Pressure Outlet Boiler bar(g) 1206 1216 1153 0421 AES
@oi3iz2 HF 3team Temperature Outlet Boiler *C 5043 5067 4959 1.299 AES
@0133 (Cold ReHeat Pressure Inlet Boiler barig) 13.12 13.20 13.08 0.021 AES
@0134 (Cold ReHeat Temperature Inlet Boiler *C 304.2 308.2 2885 24872 AES
@0135 Hot ReHeat Pressure Outlet Boiler barig) 12.50 1259 12.45 0.023 AES
@016 Hot ReHeat Temperature Outlet Boiler *C 477.0) 4732 4712 1317 AES
@0140 Extraction 3team Pressure High Pressure Heater$5 barig) 6.737 B.773 6.716 0.010| AES
@141 Extraction S3team Temperature High Pressure Heater#5 *C 389.9 3513 3843 1501 AES
@o142-1 HP Feed Water Outlet Deaerator Pressure#l bar(g) 133.7 1349 1321 0.536 AES
@0142-2 HF Feed Water Dutlet Deaerator Pressure#2 bar(g) 133.7 1349 1321 0532 AES
@0142-3 HF Feed Water Outlet Deaerator Pressure$3 bar(g) 0.0 0.0 0.0 0.000| AES
@0143 Feed Water Inlet Temperature High Pressure Heatersth *C 151.0 1511 150.8 0.105 AES
@016 Drain Temperature High Pressure Heater#s *C 152 .6 152.8 152 4 0.087 AES
@o143 Cool Water Termperature Inket Condenser (a) " 1215 12.16 1213 0.008 AES
@0149 (Cool Water Temperature Inlet Condenser (b) C 12.11 12.19 12.07 0.027 AES
@150 (Cool Water Temperature Outiet Condenser (a) *C 1825 18.27 18.24 0.010 AES
@151 (Cool Water Temperature Outiet Condenser (b) *C 17.11 17.21 16.93 0.078 AES
@o152 Condenser Pressure barfa) 0,023 0,023 0.023 0.000 AES
@o1ss HF Steam Pressure Turbine First Stage bar{g) 46,56 4588 46.44 0120 AES
@156 |P Steam Pressure Turbine First Stage bar(g) 1251 12 60 12.45 0.025 AES
@153 Cold ReHeat Pressure Outlet 3team Turbine bar{a) 1.267 1.276 1.262 0.004 AES
@0159 Cold ReHeat Temperature Qutlet Steam Turbine *C 2231 2241 217.8 1279 AES
@0isl (Cold Cond. Inlet Low Pressure Heater? 1 Mass Flow t/h 2382 240.8 2352 0983 AES
@olsl Cold Cond. Inlet Low Pressure Heater# 1 Pressure bar{g) 2924 25.40 2913 0.057 AES
@ois2? (Cold Cond. Inlet Low Pressure Heater® 1 Temperature *C 2582 2587 25.67 0.039 AES
@165 Drain Cond. Low Pressure Heater# 2 Mass Flow t/h 0.0 0.0 0.0 0.000 AES
@ols? Drain Cond. Low Pressure Heater# 2 Temperature *C 73.01 75.15 6931 3.225 AES
@17l Condensate Inlet Deaerator Boiler Pressure barig) 4690 4713 3676 0.006 AES
a@oi72? Condensate Inlet Deaerator Temperature *C 1191 119.1 1150 0.019 AES
@0175 Extraction 3team Pressure High Pressure Deaerator bar(g) 3.181 3.201 3.170 0.005| AES
@oi7e Extraction Steam Temperature High Pressure Deasrator *C 3125 3138 3103 1.0594 AES
@177 Deaerator Pressure bar(g) 3.345 3372 3337 0.005 AES
@ois0 Feed Water Qutlet Temperature Deasrartor#l *C 146.0 1462 1459 0090 AES
@01sl Feed Water Qutlet Temperature Deasrartor#l *C 146.1 1454 1455 0.120 AES
@182 Feed Water Qutlet Temperature Deaerartors3 *C 0.0 0.0 0.0 0.000 AES
@0183 Mass Flow Recirculation Feed Water Pump#l t/h 7.95 14.16 438 1637 AES
[k Mass Flow Recirculation Feed Water Pump#2 t/h 0.0 0.0 0.0 0.000 AES
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Unit Venmtanas Uniti3

Date 20230929
Tag Time 05:45 hr. - 07:45 hr. Unit Average Max Min Std Qrigin
@185 hass Flow Recirculation Feed Water Pump#3 t/h 27.64 27.86 27.29 0.183 AES
@183 Condensate Pressure Header#2 barig) 27.38 2753 27.30 0.05| AES
a@ois9 Condensate Temperarure Headers2 *C 2155 21.57 21.52 0.0l AES
@01%0 Make Up Water Lime Tank Temperature *C 103.15 103.16 103.15 0.003 AES
@191 Water Flow Make Up Water Lime Tank m3/h 5.87 6.03 5.158 0.218 AES
@01s5 Auxiliary Steam Pressure Header#2 barig) 8.022 8.042 8.010 0.005 AES
@01%6 Auxiliary Steam Termperature Header?2 *C 186.4 1953 1777 5744 AES
@201 Exhaust Temperature Inlet Gas Air Heater Heat A *C 281.2 282 .4 27558 0.732 AES
@202 Exhaust Temperature Inlet Gas Air Heater Heat B *C 2823 283.7 2812 0.776 AES
@026l Oygen (02) Inlet Air Heater A ol 6.079 6.809 5.365 0.473 AES
@0262 Oxygen (02) Inlet Air Heater B o 6446 6.712 6.168 0111 AES
@300 Cold Primary Air Temperature A *C 25.10 25.31 2485 0.107 AES
@301 Cold Primary Air Temperature B *C 23.16 23.25 23.12 0.033 AES
@002 (Cold Secondary Air Temperature Inlet Air Pre Heater & " 15.83 15.98 1558 0112 AES
@003 (Cold Secondary Air Temperature Inlet Air Pre Heater B " 14.41 1452 1435 0.050 AES
@305 (Cold Secondary Air Temperature Qutlet Air Pre Heater A *C 70.58 7449 67.22 2.915 AES
@306 (Cold Secondary Air Temperature Qutlet Air Pre Heater B *C 64.35 70.56 52.47 7.552 AES
@0310 Hot Primary Air Temperature A " 2451 2459 2445 0357 AES
@031l Hot Primary Air Temperature B " 247.3 247.9 2471 0215 AES
@315 Hot Secondary Air Temperature A *C 2475 2483 2470 0.413 AES
@03le Hot Secondary Air Temperature B *C 2485 2453 2476 0.435 AES
@0320 hass Flow Hot Secondary Air A t/h 1385 150.4 1263 3.609 AES
@0321 hass Flow Hot Secondary Air B t/h 136.1 141.7 1260 2453 AES
@0325 Inlet Coal, Feeder A t/h 0.0 0.0 0.0 0.000| AES
@036 Inlet Coal, Feeder B t/h 1247 13.98 17.96 0.24a| AES
@0327 Inlet Coal, Feeder C t/h 1845 18.55 18.32 0.074 AES
@323 Inlet Coal, Feeder D t/h 0.0 0.0 0.0 0.000| AES
@0323 Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000| AES
@0330 Mass Flow Primary Air Mill A t/h 0.0 0.0 0.0 0.000| AES
@033l Mass Flow Primary Air Mill B t/h 4433 45.88 43.18 0.550| AES
@0332 Mass Flow Primary Air Mill C t/h 4559 47.13 43.35 0.658 AES
@333 Mass Flow Primary Air Mill D t/h 0.0 0.0 0.0 0.000 AES
@0334 hass Flow Primary Air Mill E t/h 0.0 0.0 0.0 0.000| AES
@0350 ¥ Position HP Vakes % 34.08 34.88 3335 0.657 AES
@351 ¥ Position IP Valves % 100.0 100.0 939 0.048 AES
@030 hMake-Up Water Mass Flow t/h 5.829 21.439 0.01 35961 AES
@os00 (Consumption Mill A KW 0.0 0.0 0.0 0.000| AES
@os01 (Consumption Mill B KW 2116 215.6 2087 0.141 AES
@502 (Consumption Mill C KW 208.4 217.5 202 4 0.246 AES
@503 (Consumption Mill D KW 0.0 0.0 0.0 0.000 AES
@0s04 (Consumption Mill E KW 0.0 0.0 0.0 0.000| AES
@055 (Consumption Recirculation Pump A kW 188.4 188.8 187.3 0.044 AES
@506 (Consumption Recirculation Pump B KW 1514 151.7 1911 0.017 AES
@os07 (Consumption Recirculation Pump C KW 0.0 0.0 0.0 0.000 AES
@0530 (Gross Power Generator (EWh) kW 82258 AES
@542 Power Consumption Station SWGR A kW 8703 8556 8801 T0.50| AES
@543 Fower Consumption Station SWGR B KW 5457 5614 5212 8523 AES
@oss0 Gross Power Generator kW 81926 82329 80797 4155 AES
@551 Voltage Generator KV 17.88 17.53 17.81 0.047 AES
@552 (Current Generator kA 2691 2.787 2521 0.060| AES
@0554 Speed Generator rpmn 3001.27 3005.26 25956.46 2.802 AES
@0s56 Reactive Power Generator MVar 1425 21.80 5.35 3976 AES
@050 Met Power Unit (kWh) KW 67580 AES
@562 Consumption Desalination Plant KW 4137 AES
@0563 (Consumption Desalination Plant Compressor KW 505.0 AES
@os71 Generator Excitation Voltage W 6201 w42 3 5903 12367 AES
@o0s72 (Gemerator Excitation Current A 152 .8 159.0 1450 3312 AES
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@203 Exhaust Temperature Outlet Gas Air Heater Heat A *C 1116 1169 103.1 4185 AES
@o20d Exhaust Temperature Outlet Gas Air Heater Heat B *C 117 .5 125159 103 .6 5672 AES
@0265 Oxygen (02) Outlet Air Heater A ol 1173 14.10 9.50 1.204 AES
@066 Omygen (02) Outlet Air Heater B vol% 11.29 13.00 5.30 0.8%2 AES
@02e7 Carbron Monoxide Outlet Air Heater A pRpm 108.2 125.0 67.0 4188 AES
@263 Carbon Monoxide Outlet Air Heater B ppm 95.0 115.0 78.0 11.923 AES
Oygen (02) Outlet Stack Vol 11.032 11.23 10.75 0.076| AES
Carbon Dioxide (C02) Outlet Stack Vol% 5.4 9.6 52 0.085 AES
Carbon Monoxide [C0) Outlet Stack @ref 02 mg/MNm* 7.751 8.56 6.66 0.464| AES
Nitrogen Monoxide (NO) Outlet Stack @ref 02 mg/Nm?* 4215 443 5 3837 9347 AES
Sulphur Dioxide (502) Outlet Stack @ref 02 mg/Nm?* 260.0 319.7 2355 2323 AES
Particles (MFP) Outlet Stack @ref 02 mg/Nm® 0.001] 0.03 0.00 0.005 AES
Gross Power Generator hW g81.923 82.829 80.797 0.382 AES
Reactive Power Generator MVar 1426 21.80 .35 3.865 AES
Speed Generator rpmn 3001.3 3009.3 259865 2625 AES
Voltage Generator L1-L2 KV 17.82 17.82 17.81 0.003 AES
Voltage Generator L2-L3 KV 17.50 17.50 17.90 0.001 AES
Voltage Generator L3-L1 KV 1793 1793 17.583 0.002 AES
Power Consumption Station SWGR A MW 8.70%9 8.996 8.601 0.083 AES
Power Consumption Station SWGR B W 5457 5614 5.212 0,073 AES
HF 3team Pressure Outlet Boiler bar(g) 505.2 5087 501.7 0.813 AES
HF 3team Temperature Outlet Boiler *C 1207 1216 1154 0.385 AES
Hot ReHeat Pressure Outlet Boiler barig) 12.50 1257 12.47 0.018 AES
Extraction 5team Pressure High Pressure Heater#6 barig) 13.55 13.63 1352 0.017 AES
Extraction 5team Pressure High Pressure Heater#5 barig) 6.241 6.878 6.821 0.003% AES
Extraction Steam Pressure High Pressure Deaerator bar(g) 3.181 3.201 3.170 0.005 AES
Extraction Steam Pressure Low Pressure Heater#3 barig) 1.060 1.071 1.054 0.003 AES
Extraction 5team Pressure Low Pressure Heaterd2 barig) -0.278 -0.275 -0.281 0,001 AES
Extraction Steam Pressure Low Pressure Heater#l barig) 0774 0.773 -0.775 0.001 AES
Condenser Pressure bar{a) 0,023 0.023] 0.023 0.000| AES
Temperature Coal Air Mill A *C 0.0 0.0 0.0 0.000 AES
Temperature Coal Air Mill B “C 74.19 7517 73.84 0266 AES
Temperature Coal Air Mill C “C 72.82 7331 7212 0.335 AES
Temperature Coal Air Mill D *C 0.0 0.0 0.0 0.000 AES
Temperature Coal Air Mill E *C 0.0 0.0 0.0 0.000 AES
Cool Water Temperature Inlet Condenser *C 1215 12.16 1213 0.008 AES
Cool Water Temperature Outlet Condenser *C 21.62 21.86 2139 0.150 AES
HF Feed Water Inlet Boiler Temperature *C 1985 1%8.6 1984 0.073 AES
HP Steam Flow t/h 2175 215.3 2173 0.473] AES
Inlet Coal, Total Flow t/h 36.85 37.25 36.37 0.205 AES
Inlet Coal, Feeder A t/h 0.0 0.0 0.0 0.001 AES
Inlet Coal, Feeder B t/h 1247 18.99 17.96 0.233 AES
Inlet Coal, Feeder C t/h 1846 18.55 18.32 0.074 AES
Inlet Coal, Feeder D t/h 0.0 0.0 0.0 0.000 AES
Inlet Coal, Feeder E t/h 0.0 0.0 0.0 0.000 AES
Hot ReHeat Temperature Outlet Boiler *C 476.5 4777 4713 0.974 AES
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ThermoWare 3.151

User: 5
Date: 2023/12/
Time: 21:34:52

Page: 1

Ven#3 No.2
237MW
2023/09/27
22:30:00
00:30:00

1.12467
1137
90.25
802
806
323.82
175.86
245.32
0.00
178.20
49.26
0.00
91.61
185.17
3.20
171.36
417.06
37.98
323.60
177.55
213.54
175.86
218.36
162.27
516.50
38.14
325.26
36.48
508.79
20.67
426.44
179.23
189.73
196.21
12.64
12.57
20.98
19.94
0.0388
129517
35.93
4.61
240.71
213.50
23.69
28.43
91.79
14.61
106.9
12:61
151.4
11.03
336.4
11.15
0
185.2
184.9
7.807
0
23.05
77.26
6.019
9.111
185.0
357.54
359.64
126,23
137.40
3.65
3.08
8.07
7.46
285

Ven#3 No.3
206MW
2023/09/26
23:15:00
01:15:00

1.12570
10.85
90.57
786
787
241.45
168.06
238.53
0.00
169.81
52.17
0.00
86.60
179.47
3.40
164.07
420.21
33.09
324.24
169.32
207.44
168.06
211.40
156.74
520.78
33.19
325.85
31.74
509.24
18.01
425.95
170.58
183.59
189.12
12.90
12.86
20.96
19.99
0.0366
112.49
31.32
3.94
242.76
197.30
24.44
27,78
76.70
13.21
112.2
11.21
147.1
9.653
337.4
9.791
0
179.3
1792
5.741
0
22.81
32.70
8.208
9.131
185.0
351.04
345.53
122,78
130.25
4.15
3.41
8.3
8.42
115

CerTa Veritas
Power Plant Performance Services
ThermoLyse Configured Table
AnalysisBase : D:\20230807 TW-AES_Gener_Ven#3
Configured Table File : D:\20230807 TW-AES_Gener_ Ven#3\Invoer TW getallen.ctf
Test Ven#3 No.l
Load 265MW
Date 2023/09/28
StartTime 23:00:00
EndTime 01:00:00
@0080 P Barometer bar (a) 1.12343
@0081 T Ambient Temp. ol 11.12
@0082 X Rel.Humidity % 91.92
@0090 L sStart Level Deaerator mm 786
@0091 L End Level Deaerator mm 778
@0100 dP HP FW Inlet Boiler mbar 395.25
@0101 P HP FW Inlet Boiler bar (a) 178.57
@0102 T HP FW Inlet Boiler %6 250.54
@0105 dP HP Spray W.Boiler mbar 0.00
@0106 P HP Spray W.Boiler bar (a) 181.39
@0107 T HP Spray W. Boiler o] 51.33
@0110 dP RH Spray W.Boiler mbar 0.00
@0111 P RH Spray W.Boiler bar (a) 93.86
@0112 T RH Spray W. Boiler o 189.27
@0115 dP Auxiliary Steam mbar 0
@0116 P Auxiliary Steam bar (a) 173.64
@0117 T Auxiliary Steam *¢ 424.38
@0120 P Extraction HPH#6 bar (a) 41.94
@0121 T Extraction HPH#6 °c 335.96
@0122 P FW Inlet HPH#6 bar (a) 180.64
@0123 T FW Inlet HPH#6 °c 217.98
@0124 P FW Outet HPH#6 bar (a) 178.57
@0126 T Drain HPH#6 °C 223.69
@0130 P HP Steam Outl.Boiler bar (a) 162.56
@0131 T HP Steam Outl.Boiler °c 525.69
@0133 P Cold RH Inl.Boiler bar (a) 42.15
@0134 T Cold RH Inl.Boiler s 337.66
@0135 P Hot RH Outl.Boiler bar (a) 40.30
@0136 T Hot RH Outl.Boiler °¢ 523.47
@0140 P Extraction HPH#5 bar (a) 22.82
@0141 T Extraction HPH#5 € 440.56
@0142 P FW Inlet HPH#5 bar (a) 182.70
@0143 T FW Inlet HPH#5 i} 194.16
@0146 T Drain HPH#5 h(c 201.41
@0148 T CW Inlet Cond.(a) %€ 12.56
@0149 T CW Inlet Cond. (b) ¢ 12.54
@0150 T CW Outlet Cond.(a) °c 21221
@0151 T CW Outlet Cond. (b) *¢ 20.42
@0152 P Cond. Pres. bar (a) 0.0415
@0155 P HP Turb.First Stage bar (a) 143.30
@0156 P IP Turb.First Stage bar (a) 39.69
@0158 P IP Turb.Outlet bar (a) 5.15
@0159 T 1IP Turb.Outlet % 258.67
@0160 dP Cold.Cond.LPH#1 mbar 261.70
@0161 P Cold.Cond.LPH#1 bar (a) 22.02
@0162 T Cold.Cond.LPH#1 °C 29.06
@0165 dP Drain Flow LPH#2 mbar 92.10
@0166 P Drain PH#2 bar (a) 15.76
@0167 T Drain PH#2 °¢ 110.1
@0171 P Cond.Flow Deaerator bar (a) 13.76
@0172 T Cond.Downstr.Nozzle o} 154.8
@0175 P Extr. Inl.Dearerator bar (a) 12.14
@0176 T Extr. Inl.Dearerator o 347.8
@0177 P Outl. Dearerator bar (a) 12.25
@0180 T FW Outl.Dearerator 1 0 0
@0181 T FW Outl.Dearerator 2 ¢ 189.5
@0182 T FW Outl.Dearerator 3 e 189.3
@0183 M Recir.Dearerator 1 t/h 8.354
@0184 M Recir.Dearerator 2 t/h 0
@0185 M Recir.Dearerator 3 t/h 23.47
@0190 T Water Lime Tank In e 3176
@0191 M Water Lime Tank In m3/h 7.186
@0195 P Aux. Steam SDA bar (a) 9.082
@0196 T Aux. Steam SDA °c 185.1
@0201 T Exh.Inl.Air Heat.HNAll °C 37313
@0202 T Exh.Inl.Air Heat.HNA21 °C 363.65
@0203 T Exh.Outl.Air Heat. (A) G 129.89
@0204 T Exh.Outl.Air Heat. (B) °c 139.48
@0261 02 Oxigen Inl.Air HNAll vols%,dry 3.62
@0262 02 Oxigen Inl.Air HNA21 vols,dry 2.62
@0265 02 Oxigen Outl.Air Heat.A vol%,dry 7.88
@0266 02 Oxigen Outl.Air Heat.B vol%,dry 6.84
@0267 CO Outl.Air Heat.A ppm 674

Ven#3 No.4
176MW
2023/09/27
06:00:00
08:00:00

1.12355
7.45
94.09
778
778
175.69
163.94
231.17
0.00
165.24
45,12
0.00
83.64
173.05
3.47
154.49
419.74
28.53
324.17
164.86
201.00
163.94
204.09
148.54
522.53
28.57
325.89
27.31
503.63
15:52
420.38
165.78
12:33
181.86
12.26
12.22
19.38
18.60
0.0313
97.01
27.03
3.27
238.27
156.10
25.85
26.16
0.00
11.87
65.96
9.869
141.5
8.342
334.0
8.477
0
172.8
172.8
4.005
0
25.92
3972
7.023
9.092
184.1
342.32
338.04
119.14
129.48
4.47
3.57
9.43
=6
120

Ven#3 No.5
laeMwW
2023/09/30
03:15:00
05:15:00

1.12001
10.73
94.79
773
770
117..59
153.82
223.00
0.00
154.70
39.92
0.00
77.84
165.85
0.00
144.52
411.04
23.96
328.71
154.50
193.92
153.82
196.13
140.16
529.42
23.96
330.71
22.90
509.87
13.03
425.14
155.19
170.01
173.69
12.47
12535
19.42
18.36
0.0282
81.19
22.70
2.59
245.41
107.93
27.87
26.03
0.00
10.52
21
8.522
134.8
7.003
338.8
7.158
0
165.6
165.8
3.673
0
24.78
33.90
9.470
9.059
185.0
322.54
326.88
120.35
135.17
3.60
3.50
9.44
8.09
122

Ven#3 No.6
115MW
2023/09/28
05:30:00
07:30:00

1.12460
7.96
93.97
813
811
78.56
143.70
211.48
0.00
144.27
48.07
0.00
72515
157.56
1.57
134.53
403.99
19.30
302.73
144.23
184.35
143.70
186.00
131.23
504.03
19.25
304.72
18.40
474.17
10.54
391.14
144.76
161.56
164.55
12.29
12.21
18.66
T3
0.0253
65.61
18.33
1.98
220.21
74.92
29.15
25.17
0.00
9.217
72.29
7.217
129.0
5.715
3112
5.864
0
157.2
157.1
4.974
0
27.32
71.91
6.586
9.099
185.1
297.08
305.00
112.48
125.53
5.00
4.74
10.18
9.38
11T

Ven#3 No.7
82MW
2023/09/29
05:45:00
07:45:00

1.12192
8.35
94.58
878
850
42.58
132.90
197.34
0.00
133.19
48.45
0.00
66.30
147.09
4.78
123.78
404.05
14.33
301.56
133130
172.08
132.90
173.26
121.75
504.27
14.24
304.22
13.62
476.99
7.86
389.93
133.69
150.97
152.65
12.15
22501
18.25
17511
0.0229
47.68
13.64
1.27
223.10
43.32
30.36
25.82
0.00
7.812
73.01
5.812
119.1
4.303
312.5
4.471
0
146.1
146.0
7.952
0
27.64
103.2
5.866
9.144
186.4
281.18
282.34
111.63
117.53
6.08
6.45
11403
11.29
108
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User: 5
Date: 2023/12/
Time: 21:34:52

Page: 2

Ven#3 No.2
237MW
2023/09/27
22:30:00
00:30:00

109
66.08
4.58
0.46
1.26
7.54
14.89
5.200
34.49
45.42
3.34
7.07
26330.
27423
23.70
15.85
15,33
19.67
16.72
299.50
308.48
306.70
310.84
296.7
308.4
23.07
22.97
23.18

=

23.14
0
50.87
51459
50.04
48.06
0

51.7
100.0
1237
230
225
223
248

0

180
184

0
0.136
2.592
6350.0
87.23
100.0
237320
22000
13479
7317
236669
17.893
7.687
3000.41
22.34
215913
929
426
503

0

0

251
969

Ven#3 No.3
206MW
2023/09/26
23:15:00
01:15:00

.4
66.20
4.59
0.45
1.23
7.48
14.45
5.600
34.61
45.34
3.55
6.69
26364.
26.97
23.28
15.32
14.84
19.23
19.46
295,37
297.35
301.43
299.28
266.7
2175.8
20.23
20.17
20.16

w

20.14
0
46.34
49.11
46.51
45.89
0

47.2
100.0
14.19
221
217
213
237

0

181
186

0
0.136
2.592
6350.0
87.27
100.0
206153
22000
12695
6784
205674
17.876
6.661
3006.69
14.46
186108
902
384
518

0

0

223
873

CerTa Veritas
Power Plant Performance Services
ThermoLyse Configured Table
AnalysisBase : D:\20230807 TW-AES_Gener_Ven#3
Configured Table File : D:\20230807 TW-AES_Gener_ Ven#3\Invoer TW getallen.ctf
Test Ven#3 No.l
Load 265MW
Date 2023/09/28
StartTime 23:00:00
EndTime 01:00:00
@0268 CO Oull.Air Heal.B ppm 190
@0280 C Content Coal (Ultim.) % 6627
@0281 H Content Coal (Ultim.) % 4.61
@0282 s Content Coal (Ultim.) % 0.46
@0283 N Content Coal (Ultim.) % 1.27
@0284 O Content Coal (Ultim.) % B.T1
@0285 W H20 in Coal (Proxim.) % 14.61
@0286 A Ash in Coal (Proxim.) % 5.070
@0287 V Volatile Coal (Proxim.) % 34.69
@0288 C Fixed Carbon (Proxim.) % 45.63
@0290 Ub Unburn.Bottom Ash % 3.13
@0291 Ub Unburn.Fly-Ash % 10.76
@0295 HHV Value of Coal kJ/kg 26556.9
@0300 T Cold Prim.Air HFE10 o 27:21
@0301 T Cold Prim.Air HFE20 e 23.66
@0302 T Cold Sec.Air HLAILO gic’ 16.02
@0303 T Cold Sec.Air HLA20 e 15.38
@0305 T Cold Sec.Air HLA10 6 19.49
@0306 T Cold Sec.Air HLA20 °c 19.69
@0310 T Hot Prim.Air HFE50 e 307.19
@0311 T Hot Prim.Air HFE60 °c 320:..35
@0315 T Hot Sec.Air HLA50 hies 315.86
@0316 T Hot Sec.Air HLA60 e 314.77
@0320 M Hot Sec.Airflow HLA50 t/h 337.2
@0321 M Hot Sec.Airflow HLA60 t/h 344.5
@0325 M Coal Feeder A t/h 25.32
@0326 M Coal Feeder B t/h 25.42
@0327 M Coal Feeder C t/h 25.52
@0328 M Coal Feeder D t/h 25.48
@0329 M Coal Feeder E t/h 0
@0330 M Prim.Air Mill A t/h 52.71
@0331 M Prim.Air Mill B t/h 53.23
@0332 M Prim.Air Mill C t/h 52.01
@0333 M Prim.Air Mill D t/h 51.57
@0334 M Prim.Air Mill E t/h 0
@0350 X Position HP Valves % 60.4
@0351 X Position IP Valves % 100.0
@0360 M Make-Up Water Flow t/h 176
@0500 Pe Power Mill A kw 238
@0501 Pe Power Mill B kw 232
@0502 Pe Power Mill C kw 230
@0503 Pe Power Mill D kw 259
@0504 Pe Power Mill E kw 0
@0505 Pe Power Circ. Pump A kW 179
@0506 Pe Power Circ. Pump B kW 183
@0507 Pe Power Circ. Pump C kW 0
@0509 M Steam Sampling kg/s 0.136
@0510 M Unacc. System Leak kg/s 2.592
@0511 HHV Coal Standard kCal/kg 6350.0
@0520 Ym Fuel Eff.Boiler Meas. % 87.07
@0525 M Coal Flow Calc.ASME kg/h 100.0
@0530 Pe Gross Pow.Gen (kWh) kw 265196
@0531 Pe Aux. Power (kWh) kW 22000
@0542 Pe Station SWGR A (AES) kW 14477
@0543 Pe Station SWGR B (AES) kW 7505
@0550 Pe Gross Power Gen. kW 264663
@0551 U Voltage Generator kv 17.888
@0552 I Current Generator kA 8.563
@0554 Hz Freq.Generator Hz 3004.08
@0556 Mvar Reactive Power Gen. MVar 13.29
@0560 Pe Net Power Unit (kWh) kW 242516
@0561 Pe Aux.Power CEDC-SING kW 923
@0562 Pe Aux.Power Des. 400 kw 414
@0563 Pe Aux.Power Des. Comp. kW 509
@0565 V Voltage 245 kV kv 0
@0566 Hz Frequency Grid Hz 0
@0570 V Gen Excitation Voltage V 264
@0571 I Gen Excitation Current A 1018

Ven#3 No.4
176MW
2023/09/27
06:00:00
08:00:00

109
66.58
4.60
0.44
1.26

T 53
14.72
4.860
34.61
45.81
3.02
5.80
26431.
22.80
19.40
11.74
11.18
17415
17.13
291.03
294.89
295.89
295.75
228.0
223.5
17.63
17.65
17.55
17.67
0
44.39
46.56
45.29
43.76
0

44.3
100.0
14.03
213
208
206
227

0

183
187

0
0.136
2.592
6350.0
87.31
100.0
176044
22000
11742
6283
175588
17.877
5.695
2995.96
14.19
157490
912

407

506

0

0

204

805

w

Ven#3 No.5
laeMwW
2023/09/30
03:15:00
05:15:00

109
65.57
4.57
0.45
1.26
7.82
14.67
5.660
34.39
45.29
3.38
4.18
26217.
25.91
22.52
1615
15.57
21.99
22.40
281.84
290.84
284.81
290.99
167.4
168.0
14.81
14.74
14.74
14.70
0
43.06
42.57
43.58
43.65
0

41.6
100.0
10.46
203
198
198
214

0

185
188

0
0.136
2.592
6350.0
87.26
100.0
146130
22000
10360
6195
145633
17.879
4.711
2998.14
4.60
129117
928

421

507

0

0

180

715

N

Ven#3 No.6
115MW
2023/09/28
05:30:00
07:30:00

105
66.21
4.62
0.45
1.28
7.60
14.80
5.040
34.46
45.70
3.30
5.35
26523.
23.56
20.85
14.08
12.63
41.10
42.98
259.81
267.75
262.61
268.05
156.2
156.2
16.20
16.19
16.29
0

0
46.06
45.92
44.50
0

0

38.4
100.0
11.72
207
205
201

0

0

186
190

0
0.136
2.592
6350.0
87.89
100.0
115209
22000
9687
5744
114775
17.879
3.736
2996.97
13.55
99290
942

430

512

0

0

167

671

=

Ven#3 No.7
82MW
2023/09/29
05:45:00
07:45:00

99
66.20
4.59
0.49
1.28
7.65
14.56
5.220
34.64
45.58
4.53
6.95
26506.
25.10
23.16
15.83
14.41
70.98
64.35
245.09
247.35
247.46
248.47
138.5
136.1

o

18.47
18.46

44.39
45.59
0.18

34.1
100.0
9.83

212
208

0

0

188
191

0
0.136
2.592
6350.0
88.18
100.0
82258
22000
8709
5457
81926
17.883
2.691
3001.27
14.25
67580
923
414
509

0

0

153
620
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Performance Test Ventanas Unit#3 conducted in 2023
AES Gener Ventanas, Chile
Standards and References used for Property Calculations as needed:
Steam Library : IFC 1997
Flue Gas Library : PTC 4.4 - 2008 (No dissociation included)
Dry Air Composition : PTC 4.4 - 2008
TestNumber Ven#3 No.l Ven#3 No.2 Ven#3 No.3 Ven#3 No.4 Ven#3 No.5 Ven#3 No.6 Ven#3 No.7
Load 265MW 237MW 206MwW 176Mw l46MW 115Mw 82MW
Date 2023/09/28 2023/09/27 2023/09/26 2023/09/27 2023/09/30 2023/09/28 2023/09/29
Start Time 23:00:00 22:30:00 23:15:00 06:00:00 03:15:00 05:30:00 05:45:00
End Time 01:00:00 00:30:00 01215200 08:00:00 065:15200 07:30:00 07:45:00
REM Average Calculations
@l602=Average (@0181,@0182)
@0181 T FW Outl.Dearerator 2 ¢ 189.5 185.2 179.3 172.8 165.6 15722 146.1
@0182 T FW Outl.Dearerator 3 °c 189.3 184.9 1992 172.8 165.8 15Tl 146.0
@l602 T FW Outlet Deaerator °c 189.4 1851 1793 172 .8 165.7 BT l46.1
@0905=(@0325+@0326+@0327+@0328+@0329) /3.6
@0325 M Coal Feeder A t/h 25.32 23.07 2028 17.63 14.81 16.20 0
Q0326 M Coal Feeder B t/h 25.42 22,97 20.17 17.65 14.74 16.19 18.47
@0327 M Coal Feeder C t/h 25.52 23.18 20.16 17.55 14.74 16.29 18.46
@0328 M Coal Feeder D t/h 25.48 23.14 20.14 17.67 14.70 0 0
@0329 M Coal Feeder E t/h 0 0 0 0 0 0 0
@0905 M Flow Coal Total (DCS) kg/s 28.26 25.66 22.42 19.58 16.39 13.52 10.26
@0910=Average (@0300,@0301)
@0300 T Cold Prim.Air HFE10 € 27.21 2123 26.97 22.80 25..91 23.56 25.10
@0301 T Cold Prim.Air HFE20 ol 23.66 23.70 23.28 19.40 22.52 20.85 23.16
@0910 T Cold Prim.Air Aver. ¢ 25.44 25.46 25:12 21.10 24.21 22.21 24.13
@0911=Average (QR0305,@0306)
@0305 T Cold Sec.Air HLALO Elc] 19.49 19467 19723 1is1s 21.99 41.10 70.98
@0306 T Cold Sec.Air HLA20 el 19.69 16.72 19.46 1713 22.40 42.98 64.35
@0911 T Cold Sec.Air Aver. °c 19.59 18.20 19..35 17.14 22.20 42.04 67.66
@0912=Average (@0310,Q0311)
@0310 T Hot Prim.Air HFES50 e 307.19 29950 295.37 291.03 281.84 259.81 245.09
@0311 T Hot Prim.Air HFE60 °c 310.35 308.48 29735 294.89 290.84 267.75 247.35
@0912 T Hot Prim.Air Aver. °¢ 308.77 303.99 296.36 292.96 286.34 263.78 246.22
@0913=Average(@0315,@0316)
@0315 T Hot Sec.Air HLAS50 °C 315.86 306.70 301.43 295.89 284.81 262.61 247.46
@0316 T Hot Sec.Air HLAGO °¢ 314.77 310.84 299.28 295,775 290.99 268.05 248.47
@0913 T Hot Sec.Air Aver. e 31532 308.77 300.36 295.82 287.90 265.33 247.97
@0914=Average (@0201,@0202)
@0201 T Exh.Inl.Air Heat.HNAll °C 373:13 357.54 351.04 342.32 322.54 297.08 281.18
@0202 T Exh.Inl.Air Heat.HNA21 °C 363 65 359.64 34553 338.04 326.88 305.00 282.34
@0914 T Exh.Inl.Air Heat.Aver. °C 368.39 358.59 348.28 340.18 324.71 301.04 281.76
@0915=Average (@0203,@0204)
@0203 T Exh.Outl.Air Heat. (A) °g 129.89 126.23 122:75 11.9.14 120.35 112.48 111.63
@0204 T Exh.Outl.Air Heat. (B) °c 139.48 137.40 130.25 129.48 135.17 125.53 117.53
@0915 T Exh.Outl.Rir Heat.Aver °C 134.69 131.82 126.50 124.31 127.76 119.01 114.58
@0919=Average (€0261,@0262)
@0261 02 Oxigen Inl.Air HNALl vol%,dry 3.62 3.65 4.15 4.47 3.60 5.00 6.08
@0262 02 Oxigen Inl.Air HNA21 vol%,dry 2.62 3.08 3.41 34597 3.50 4.74 6.45
@0919 02 Oxig.Inl.Air Heat.Aver vol$%,dry 312 336 3478 4.02 8. 55 4.87 6.26
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@0920=Average (@0265,@0266)
@0265 02 Oxigen Outl.Air Heat.A vol%,dry 7.88 8.07 8.73 9.43 9.44 10.18 1193
@0266 02 Oxigen Outl.Air Heat.B vol%,dry 6.84 7.46 8.42 7.67 8.09 9.38 11.29
@0920 02 Oxig.Outl.Air H.Aver. vols%, dry 7.36 T 8.57 8.55 8.77 9:78 i B oW
@0921=Average (@0267,@0268)
@0267 CO Outl.Air Heat.A ppm 674 285 115 120 122 111 108
@0268 CO Outl.Air Heat.B ppm 190 109 92 109 109 105 99
@0921 CO Outl.Air Heat.Aver. ppm 432 197 104 115 115 108 104
@l152=Average(@0148,@0149)
@0148 T CW Inlet Cond. (a) °c 12.56 12.64 12.90 12.26 12.47 1229 12515
@0149 T CW Inlet Cond. (b) °c 12.54 12157 12.86 12.22 12.35 12.21 12511
@1152 T CW Inlet Condenser °c 12.55 12.60 12.88 12.24 12.41 12.25 12.13
@ll62=Average(@0150,@0151)
@0150 T Cw Outlet Cond. (a) °c 21.21 20.98 20.96 19.38 19.42 18.66 18.25
@0151 T CW Outlet Cond. (b) °c 20.42 19.94 19.99 18.60 18.36 17.73 17.11
@1162 T CW Outlet Condenser °c 20.82 20.46 20.48 18.99 18.89 18.20 17.68
REM Primairy Air and Secundairy Air
@3020=Sum(@0320,Q@0321)
@0320 M Hot Sec.Airflow HLAS0 t/h 337.1 296.7 266.7 228.0 167.4 156.2 138.5
@0321 M Hot Sec.Airflow HLAG60O t/h 344.5 308.4 275.8 223.5 168.0 156.2 136.1
@3020 M Secundairy Air t/h 681.6 605.1 542.5 451.5 335.4 312.4 274.6
@3010=Sum(@0330,@0331,@0332,@80333,@0334)
@0330 M Prim.Air Mill A t/h 52.71 50.87 46.34 44,39 43.06 46.06 0
@0331 M Prim.Air Mill B t/h 53.23 51.59 49.11 46.56 42.57 45.92 44.39
@0332 M Prim.Air Mill C t/h 52.01 50.04 46.51 45.29 43.58 44.50 45.59
@0333 M Prim.Air Mill D t/h 51 .57 48.06 45.89 43.76 43.65 0 0
@0334 M Prim.Air Mill E t/h 0 0 0 0 0 0 0
@3010 M Primairy Air t/h 209.5 200.6 187.9 180.0 17259 13645 89.98
REM Power Factor Generator
@2003=(@0530/1000) / (SQRT ((@0530/1000) ~2+@0556"2))
@0530 Pe Gross Pow.Gen (kWh) kW 265196 237320 206153 176044 146130 115209 82258
@0556 MVar Reactive Power Gen. MVar 11.29 22.34 14.46 14.19 4.60 13.55 14.25
@2003 PF Gross Generator - 0.999 0.996 0.998 0.997 1.000 0.993 0.985
REM Estimated Shaft Power within System Boundary
@0930=(Q0500+@0501+Q0502+@0503+@0504) *0.95+ (@0505+@0506+@0507) *0.95
@0500 Pe Power Mill A kw 238 230 221 213 203 207 0
@0501 Pe Power Mill B kW 232 225 217 208 198 205 212
@0502 Pe Power Mill C kW 230 223 213 206 198 201 208
@0503 Pe Power Mill D kW 259 248 237 227 214 0 0
@0504 Pe Power Mill E kW 0 0 0 0 0 0 0
@0505 Pe Power Circ. Pump A kw 179 180 181 183 185 186 188
@0506 Pe Power Circ. Pump B kW 183 184 186 187 188 190 191
@0507 Pe Power Circ. Pump C kW 0 0 0 0 0 0 0
@0930 Pe Power System Boundary kW 1256 1225 1192 1162 1128 939 761
REM Composition Ambient Air

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com APENDICE F2-3



CerTa Veritas

Former PTM team of KEMA

CerTa Veritas &
Power Plant Performance Services ThermoWare 3.151
Long Results Report User: 5
AnalysisBase : D:\20230807 TW-AES Gener_Ven#3 Dater 202312/

Page: 3
#20=AirComp (@3001,@3002,@0082)
@3001 P Ambient Air bar (a) 1.1234 1.1247 1.1257 1.1236 1.1200 1.1246 1.1219
@3002 T Ambient Air °c 11.12 11.37 10.85 7.45 10.73 7.96 8.35
@0082 X Rel.Humidity % 91.92 90.25 90.57 94.09 94.79 93.97 94.58
@3050 Ar Ambient Air mol$ 0.926 0.926 0:+:927 0.928 0.926 0.928 0.928
@3051 coz Ambient Air mol$% 00316 0.0316 0.0316 0.0316 0.0316 0.0316 0.0316
@3052 N2 Ambient Air mol$% 77.24 77.24 77.27 77.41 77.23 77.39 77.36
@3053 02 Ambient Air mol% 20.72 20.72 20.73 20577 20.72 20.76 20.75
@3054 H20 Ambient Air mol% 1.083 1.080 1.046 0.865 1.091 0.894 0.926
@3004=RbsoluteHumidity (€3001,@3002,@0082)
@3001 P Ambient Air bar (a) 1.1234 1.1247 1.1257 1.1236 1.1200 1.1246 1.1219
@3002 T Ambient Air °c 11.12 11.37 10.85 7.45 10.73 7.96 8.35
@0082 X Rel.Humidity % 91.92 90.25 90.57 94.09 94.79 93.97 94.58
@3004 X Abs.Humidity Air kg/kg 0.00681 0.00679 0.00657 0.00543 0.00686 0.00561 0.00582
@3005=WetBulb(@3002,@0082,@3001)
@3002 T Ambient Air °c 11.12 11.37 10.85 7.45 10.73 7.96 8.35
@0082 X Rel.Humidity % 91.92 90.25 90.57 94.09 94.79 93.97 94.58
@3001 P Ambient Air bar (a) 1.1234 1.1247 1.1257 1.1236 1.1200 1.1246 1.1219
@3005 T Wet Bulb Temp. °c 10.45 10.55 10.07 7.02 10.30 7.51 7.94
REM Flow Calculations Boiler
FLOW CALCULATION ACCORDING ISO 5167-2003
Fluid type Water
Element type ISO 5167 Long Radius Nozzle
Pipe diameter mm 273.6
Orifice diameter mm 176.926
Pipe Material - PTC Carbon Steel (<3 Cr);
Orifice Material - PTC Austenitic Stainless Steel;
Corr factor pipe roughness - 1
Corr factor edge sharpness - 1
Discharge Coefficient - 0
ASME Extrapolation - Yes
@1751 P FW Inlet Boiler bar (a) 178.6 175.9 168.1 163.9 153.8 143.7 132.9
@1752 T FW Inlet Boiler °c 250.5 245.3 238.5 231.2 223.0 211.5 197.3
@0100 dP HP FW Inlet Boiler mbar 395.25 323.82 241.45 175.69 117.59 78.56 42.58
Density kg/m3 813.18 820.21 828.71 838.02 847.55 860.78 876.30
Dynamic Viscosity uPas 109.6 112.0 115.1 118.8 123.1 129.7 139.1
Corrected Pipe Diameter mm 274.40 274.38 274.35 274.32 274.29 274.25 274.19
Corrected Orifce Diameter mm 177.64 177.62 177.60 177.58 177.55 177.51 177.47
Diameter Ratio - 0.64738 0.64737 0.64735 0.64733 0.64730 0.64727 0.64723
Reynolds Number D - 9217706 8199482 6921183 5749860 4564980 3564243 2466709
Reynolds Number d - 14238471 12665909 10691598 8882457 7052286 5506557 3811165
Discharge Coefficient - 0.99477 0.99467 0.99450 0.99431 0.99404 0.99372 0.99316
Velocity of Approach Factor - 1.10139 1.10138 1.10137 1.10136 1.10134 1.10132 1.10129
Flow Coefficient - 1.09563 1.09551 1.09532 1.09509 1.09478 1.09440 1.09375
Validity - VALID VALID VALID VALID VALID VALID VALID
@1754 M FW Inlet Boiler Meas. kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1750=@0600*@1754
@0600 Fc Corr.Factor FW Boiler - 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
@1754 M FW Inlet Boiler Meas. kg/s 217 71 197.85 171.65 147.17 121.02 99.61 73491
@1750 M FW Inlet Boiler kg/s 217.71 197,85 171.65 147 .17 121:01 99.61 1391
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FLOW CALCULATION ACCORDING ISO 5167-2003
Fluid type Water
Element type ISO 5167 Long Radius Nozzle
Pipe diameter mm 80.061
Orifice diameter mm 53.438
Pipe Material - PTC Carbon Steel (<3 Cr):
Orifice Material = PTC Austenitic Stainless Steel;
Corr factor pipe roughness = 1
Corr factor edge sharpness = 1
Discharge Coefficient - 0
ASME Extrapolation - Yes
@l761 P HP Spray Boiler bar (a) 181.4 178.2 169.8 165.2 154.7 144.3 133.2
@1762 T HP Spray Boiler °c 51.33 49.26 52.17 45.12 39.92 48.07 48.45
@0105 dP HP Spray W.Boiler mbar 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Density kg/m3 995.14 995.95 994.26 997.21 998.88 995.05 994.41
Dynamic Viscosity uPas 538.4 556.9 530.9 597.2 655.4 567.5 563.6
Corrected Pipe Diameter mm 80.09 80.09 80.09 80.08 80.08 80.09 80.09
Corrected Orifce Diameter mm 53.47 53.46 53.47 53.46 53.46 53.46 53.46
Diameter Ratio — 0.66758 0.66757 0.66758 0.66756 0.66754 0.66757 0.66757
Reynolds Number D . 0 0 0 0 0 0 0
Reynolds Number d - 0 0 0 0 0 0 0
Discharge Coefficient - 0 0 0 0 0 0 0
Velocity of Approach Factor - 1.11707 1.11706 1.11707 1.11705 1.11703 1.11706 1.11706
Flow Coefficient - 0 0 0 0 0 0 0
Validity - ReD< ReD< ReD< ReD< ReD< ReD< ReD<
@1760 M HP Spray Boiler kg/s 0 0 0 0 0 0 0
FLOW CALCULATION ACCORDING ISO 5167-2003
Fluid type Water
Element type ISO 5167 Long Radius Nozzle
Pipe diameter mm 66.640
Orifice diameter mm 43.667
Pipe Material - PTC Carbon Steel (<3 Cr);
Orifice Material - PTC Austenitic Stainless Steel;
Corr factor pipe roughness - 1
Corr factor edge sharpness - 1
Discharge Coefficient - 0
ASME Extrapolation - Yes
@1801 P RH Spray Boiler bar (a) 93.86 91.61 86.60 83.64 77.84 72.15 66.30
@1802 T RH Spray Boiler °c 189.3 185.2 179.5 173.1 165.9 157.6 147.1
@0110 dP RH Spray W.Boiler mbar 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Density kg/m3 882.55 886.85 892.59 899.06 905.95 913.68 923.13
Dynamic Viscosity uPas 144.4 147.7 152.5 158.4 165.6 174.7 187.9
Corrected Pipe Diameter mm 66.78 66.77 66.77 66.76 66.76 66.75 66.74
Corrected Orifce Diameter mm 43.79 43.79 43.79 43.78 43.78 43.77 43.76
Diameter Ratio - 0.65582 0.65581 0.65579 0.65578 0.65575 0.65573 0.65570
Reynolds Number D - 0 0 0 0 0 0 0
Reynolds Number d - 0 0 0 0 0 0 0
Discharge Coefficient - 0 0 0 0 0 0 0
Velocity of Approach Factor - 1.10769 1.10768 1.10767 1.10765 1.10764 1.10762 1.10759
Flow Coefficient - 0 0 0 0 0 0 0
Validity - ReD< ReD< ReD< ReD< ReD< ReD< ReD<
@1800 M RH Spray Boiler kg/s 0 0 0 0 0 0 0
REM Flow Calculations Condensate
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FLOW CALCULATION ACCORDING ISO 5167-2003
Fluid type Water
Element type ISO 5167 Orifice Flange Tappings
Pipe diameter mm 304.8
Orifice diameter mm 204.99
Pipe Material - PTC Carbon Steel (<3 Cr):
Orifice Material = PTC Austenitic Stainless Steel;
Corr factor pipe roughness = 1
Corr factor edge sharpness = 1
Discharge Coefficient - 0
ASME Extrapolation - Yes
@1401 P Cold Cond.Inlet LPH#1 bar (a) 22.02 23.69 24.44 25.85 27.87 29.15 30.36
@1402 T Cold Cond.Inlet LPH#1 °c 29.06 28.43 27.78 26.16 26.03 25.17 25.82
@0160 dP Cold.Cond.LPH#1 mbar 261.70 213.50 197.30 156.10 107.93 74.92 43.32
Density kg/m3 996.87 997.12 997.34 997.86 997.98 998.27 998.15
Dynamic Viscosity uPas 813.4 824.4 836.1 866.6 869.1 886.0 873.1
Corrected Pipe Diameter mm 304.83 304.83 304.83 304.82 304.82 304.82 304.82
Corrected Orifce Diameter mm 205.02 205.02 205.02 205.01 205.01 205.01 205.01
Diameter Ratio - 0.67257 0.67257 0.67257 0.67256 0.67256 0.67256 0.67256
Reynolds Number D - 829760 739758 701353 602371 499807 408832 315813
Reynolds Number d - 1233710 1099896 1042798 895637 743139 607877 469568
Discharge Coefficient - 0.60429 0.60451 0.60462 0.60493 0.60534 0.60582 0.60650
Velocity of Approach Factor - 1.12128 1.12128 1.12128 1.12127 1.12127 1.12127 1.12127
Flow Coefficient - 0.67758 0.67783 0.67794 0.67829 0.67875 0.67929 0.68005
Validity - VALID VALID VALID VALID VALID VALID VALID
@1400 M Cold Cond.Inlet LPH#1 kg/s 161.58 146.01 140.40 124.97 103.99 86.72 66.01
FLOW CALCULATION ACCORDING ISO 5167-2003
Fluid type Water
Element type ISO 5167 Orifice Flange Tappings
Pipe diameter mm 154.1
Orifice diameter mm 90.38
Pipe Material - PTC Carbon Steel (<3 Cr);
Orifice Material - PTC Austenitic Stainless Steel;
Corr factor pipe roughness - 1
Corr factor edge sharpness - 1
Discharge Coefficient - 0
ASME Extrapolation - Yes
@1451 P Drain LPH#2 bar (a) 15.76 14.61 13.21 11.87 10.52 9.217 7.812
@1452 T Drain LPH#2 °c 110.1 106.9 112.2 65.96 27.17 72.29 73.01
@0165 dP Drain Flow LPH#2 mbar 92.10 91.79 76.70 0.00 0.00 0.00 0.00
Density kg/m3 951.56 953.93 949.83 980.52 996.90 976.82 976.34
Dynamic Viscosity uPas 254.8 262.9 249.7 427.6 847.6 391.8 388.0
Corrected Pipe Diameter mm 154.26 154.26 154.27 154.18 154.11 154.19 154.19
Corrected Orifce Diameter mm 90.52 90.51 90.52 90.45 90.39 90.46 90.46
Diameter Ratio - 0.58678 0.58677 0.58679 0.58665 0.58653 0.58667 0.58667
Reynolds Number D - 563251 545688 524247 0 0 0 0
Reynolds Number d - 959903 929987 893422 0 0 0 0
Discharge Coefficient - 0.60602 0.60607 0.60613 0 0 0 0
Velocity of Approach Factor - 1.06513 1.06512 1.06513 1.06506 1.06500 1.06507 1.06507
Flow Coefficient - 0.64549 0.64553 0.64560 0 0 0 0
Validity - VALID VALID VALID ReD< ReD< ReD< ReD<
@1450 M Drain LPH#2 kg/s 17.39 17.38 15.86 0 0 0 0
REM Flow Calculations Condensate from LPH1 Inlet Flow + Drain LPH2
@1500=@1400+@1450-@1410
@1400 M Cold Cond.Inlet LPH#1 ka/s 161.58 146.01 140.40 124.97 103.99 86.72 66.01
@1450 M Drain LPH#2 kg/s 17.39 17.38 15.86 0 0 0 0
@1410 M Cond Recircualtion kg/s 0 0 13.22 0 0 0 0
@1500 M Cond.Inl.Deaer.Corr. kg/s 178.97 163.39 143.04 124.97 103.99 86.72 66.01
REM Level Correction Deaerator
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@0990=DeaeratorMassLoss (@1602,@0090,@0091,@0050,14000,4000,1000, Temperature)
Density based on Saturated Water and Temperature
Deaerator Length [mm] 14000
Deaerator Diameter [mm] 4000
Deaerator Ellips [mm] 1000
@1602 T FW Outlet Deaerator °c 189.4 185.1 179.3 172.8 165.7 157.1 146.1
@0090 L Start Level Deaerator mm 786 802 786 778 773 813 878
@0091 L End Level Deaerator mm 778 806 787 778 770 811 850
@0050 T Time Duration Test sec 7200 7200 7200 7200 7200 7200 7200
@0990 dM Level Corr.Deaerator kg/s 0.05 -0.02 -0.01 0 0.02 0.01 0.18
REM Decive FW flow Inlet HPH#5
@1757=@1600-@1800+@0990
@1600 M FW Outlet Deaerator kg/s 214.22 194.77 169.17 146.58 121.10 99.86 74.92
@1800 M RH Spray Boiler kg/s 0 0 0 0 0 0 0
@0990 dM Level Corr.Deaerator kg/s 0.05 -0.02 -0.01 0 0.02 0.01 0.18
@1757 M FW Boiler Cond.Method kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
@1756=@1750+€1760
@1750 M FW Inlet Boiler kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1760 M HP Spray Boiler kg/s 0 0 0 0 0 0 0
@1756 M FW Boiler FW Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0776=(@1757-6@1756) /@1756*100
@1757 M FW Boiler Cond.Method kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
@1756 M FW Boiler FW Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0776 X Dev.FW.Flow Methods % -1.58 -1.57 -1.45 -0.40 0.09 0.27 1.62
@1755=(G0040*@1756+@0041*@1757)/ (@0040+@0041)
@0040 F FW Method 1/0 1 1 1 1 1 1 1
@1756 M FW Boiler FW Method kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0041 F Condensate Method 1/0 0 0 0 0 0 0 0
@1757 M FW Boiler Cond.Method kg/s 214.27 194.74 169.16 146.58 121.12 99.87 75.10
@1755 M FW Inl.Boiler Decisive kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1730=€1755
@1755 M FW Inl.Boiler Decisive kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1730 M FW Inlet HPH#5 kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
REM HP Heater 6 and Heater 5
Preheater ($102,$170,$171,$172,$00,@0800,@0801,@0802,80803,@0804,Actual)
@1700 M FW Inlet HPH#6 kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1701 P FW Inlet HPH#6 bar (a) 180.6 177.5 169.3 1le4.9 154.5 144.2 133.3
@l702 T FW Inlet HPH#6 °c 218.0 213.5 207.4 201.0 193.9 184.3 172.1
@1703 H FW Inlet HPH#6 kJ/kg 939.5 919.5 891.9 863.2 831.5 789.1 735.2
@1710 M FW Outlet HPH#6 kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1711 P FW Outlet HPH#6 bar (a) 178.6 175.9 168.1 163.9 153.8 143.7 132.9
@1712 T FW Outlet HPH#6 °c 250.5 245.3 238.5 231.2 223.0 211.5 197.3
@1l713 H FW Outlet HPH#6 kJ/kg 1088.9 1064.4 1032.7 998.7 961.2 908.9 845.6
@1020 M Extraction HPH#6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
@1021 P Extraction HPH#6 bar (a) 41.94 37.98 33.09 28.53 23.96 19.30 14.33
@1022 T Extraction HPH#6 °c 336.0 323.6 324.2 324.2 328.7 302.7 301.6
@1023 H Extraction HPH#6 kJ/kg 3052.8 3031.4 3046.4 3058.2 3080.4 3032.5 3043.6
@1720 M Drain HPH#6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
@1721 P Drain HPH#6 bar (a) 41.94 37.98 33.09 28.53 23.96 19.30 14.33
@1l722 T Drain HPH#6 °c 223.7 218.4 211.4 204.1 196.1 186.0 173.3
@1723 H Drain HPH#6 kJ/kg 9612 936.5 904.6 871.3 835.4 790.1 133.8
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@0803 Q Heat Transfer HPH#6 kW 32527 28669 24157 19943 15692 11936 8159
@0804 Q Loss HPH#6 kw 162.6 143.3 120.8 99.72 78.46 59.68 40.80
@0800 kA Preheater HPH#6 kW/K 1618 1591 1505 1401 1316 1123 867.1
@0801 kA Subcooler HPH#6 kW/K 140.8 131.3 114.5 99.75 83.98 68.89 49.01
@0802 CF Friction Coef HPH#6 - 0.0374 0.0371 0.0371 0.0371 0.0409 0.047¢6 0.0661
Preheater($105,$173,$170,$174,$172,80805,@0806,@0807,@0808,80809,Actual)
@1730 M FW Inlet HPH#5 kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1731 P FW Inlet HPH#5 bar (a) 182.7 179.2 170.6 165.8 155.2 144.8 133.7
@1732 T FW Inlet HPH#5 °c 194.2 189.7 183.6 177.3 170.0 161.6 151.0
@1733 H FW Inlet HPH#5 kJ/kg 833.9 814.4 787.2 759.7 727.5 690.5 644.5
@1700 M FW Inlet HPH#6 kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1701 P FW Inlet HPH#6 bar (a) 180.6 177.5 169.3 164.9 154.5 144.2 133.3
@1702 T FW Inlet HPH#6 °c 218.0 213.5 207.4 201.0 193.9 184.3 172.1
@1703 H FW Inlet HPH#6 kJ/kg 939.5 919.5 891.9 863.2 831.5 789.1 735.2
@1050 M Extraction HPH#5 kg/s 8.686 7.898 6.762 5.693 4.636 3.674 2.467
@Ll051 P Extraction HPH#5 bar (a) 22.82 20.67 18.01 15.52 13.03 10.54 7.860
@1052 T Extraction HPH#5 °c 440.6 426.4 426.0 420.4 425.1 391.1 389.9
@1053 H Extraction HPH#5 kJ/kg 3333.4 3305.3 3308.2 3299.7 3313.6 3244.6 3246.5
@1740 M Drain HPH#5 kg/s 24.31 21.65 18.10 14.86 11.66 9.023 6.017
@1741 P Drain HPH#5 bar (a) 22.82 20.67 18.01 15.52 13.03 10.54 7.860
@1742 T Drain HPH#5 °c 201.4 196.2 189.1 181.9 173.7 164.6 152.7
@1743 H Drain HPH#5 kJ/kg 859.0 835.6 803.9 T2 7 735:6 695.6 643.9
@1720 M Drain HPH#6 kg/s 15 .63 13.75 11.34 9.165 7.025 5.349 3. 550
@1721 P Drain HPH#6 bar (a) 41.94 37.98 33.09 28.53 23.96 19,30 14.33
@1722 T Drain HPH#6 ol 223+ 218.4 211.4 204.1 196.1 186.0 17783
@1723 H Drain HPH#6 kJ/kg 961.2 936.5 904.6 871.3 835.4 790.1 1388
@0808 Q Heat Transfer HPH#5 kW 22974 20789 17984 15229 12590 9822 6706
@0809 Q Loss HPH#5 kw 114.9 103.9 89.92 76.14 62.95 49.11 33.53
@0805 kA Preheater HPH#5 kW/K 1289 1283 1213 1158 1106 1016 818.2
@0806 kA Subcooler HPH#5 kW/K 170.1 159.5 144.3 129.8 112.2 91.86 75.42
@0807 CF Friction Coef HPH#5 - 0.0384 0.0383 0.0381 0.0383 0.0425 0.0489 0.0656
REM Heat Balance Deaerator
@1550=1.005* (@1500* (€1603-@1503) +@1560* (€1603-@1733) +@1740* (€1603-@1743))/(€1553-@1603)
@1500 M Cond.Inl.Deaer.Corr. kg/s 178.97 163.39 143.04 124.97 103.99 86.72 66.01
@1603 H FW Outlet Deaerator kJ/kg 804.9 785.6 759.9 731.5 700.5 663.2 615.2
@1503 H Cond.Inlet Deaerator kJ/kg 653.5 638.8 620.2 596.0 567.3 542.4 500.2
@1560 M Re. Deaerator kg/s 8.84 8.57 7.88 8.31 7.90 8.97 9.89
@1733 H FW Inlet HPH#5 kJ/kg 833.9 814.4 787.2 759.7 727.5 690.5 644.5
@1740 M Drain HPH#5 kg/s 24.31 21.65 18.10 14.86 11.66 9.023 6.017
@1743 H Drain HPH#5 kJ/kg 859.0 835.6 803.9 771.7 735.6 695.6 643.9
@1553 H Extraction Deaerator kJ/kg 3149.1 3127.1 3132.1 3127.8 3140.7 3086.0 3092.1
@1550 M Extraction Deaerator kg/s 10.94 9.73 8.04 6.75 5.45 4.12 2.89
@1600=@1500+@1550+@1740
@1500 M Cond.Inl.Deaer.Corr. kg/s 178.97 163.39 143.04 124.97 103.99 86.72 66.01
@1550 M Extraction Deaerator kg/s 10.94 9.73 8.04 6.75 5.45 4.12 2.89
@1740 M Drain HPH#5 kg/s 24.31 21.65 18.10 14.86 11.66 9.023 6.017
@1600 M FW Outlet Deaerator kg/s 214.22 194.77 169.17 146.58 121.10 99.86 74.92
REM HP Steam Flow Outlet Boiler and Hot Reheat Steam Flow Outlet Boiler
@1000=@1755-@0902-@0509+€1760-@1860
@1755 M FW Inl.Boiler Decisive kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@0902 M Leakage Boiler kg/s 1.037 1.037 1.037 1.037 1.037 1.037 1.037
@0509 M Steam Sampling ka/s 0.136 0.136 0.136 0.136 0.136 0.136 0.136
@1760 M HP Spray Boiler kg/s 0 0 0 0 0 0 0
@1860 M Auxiliary Steam kg/s 0 0 0 0 0 0 2.428
@1000 M HP Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
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@1035=@1000-@1020-@1850-@0901
@1000 M HP Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@1020 M Extraction HPH#6 kg/s 15.63 13.75 11.34 9.165 7.025 5.349 3.550
@1850 M Auxiliary Steam kg/s 0.193 0.193 2.505 2.505 0.193 0.999 0
@0901 M Tot.Gland St.HP Turb. kg/s 1.947 1.739 1.012 1.298 1.090 0.881 0
@1035 M CRH Inlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
@1040=@1035+€1800
@1035 M CRH Inlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
@1800 M RH Spray Boiler kg/s 0 0 0 0 0 0 0
@1040 M HRH Outlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
REM Heat Production Boiler
@0830=@1000*@1003-@1755*@1753+@1040*@1043-@1035*@1033-@1760*@1763-@1800*@1803+@0902*@0903+@1860*@1863+@0509*@1003
@1000 M HP Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@l003 H HP Outlet Boiler kJ/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 3359.3
@1755 M FW Inl.Boiler Decisive kg/s 217.71 197.85 171.65 147.17 121.01 99.61 73.91
@1753 H FW Inlet Boiler kJ/kg 1088.9 1064.4 1032.7 998.7 961.2 908.9 845.6
@1040 M HRH Outlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
@1043 H HRH Outlet Boiler kJ/kg 3499.2 3469.8 3475.9 3468.1 3486.8 3413.1 3425.0
@1035 M CRH Inlet Boiler kg/s 198.77 180.99 155.13 133.03 111.53 91.20 66.76
@1033 H Cold RH Inl.Boiler kJ/kg 3056.7 3035.3 3050.1 3062.2 3085.0 3037.2 3049.7
@1760 M HP Spray Boiler kg/s 0 0 0 0 0 0 0
@1763 H HP Spray Boiler kJ/kg 230.4 221.6 232.9 203.3 180.9 213.7 214.4
@1800 M RH Spray Boiler kg/s 0 0 0 0 0 0 0
@1803 H RH Spray Boiler kJ/kg 808.2 790.0 764.8 736.6 705.1 668.9 623.6
@0902 M Leakage Boiler kg/s 1.037 1.037 1.037 1.037 1.037 1.037 1.037
@0903 H Leakage Boiler kJ/kg 2228.8 2203.5 2197.2 2187.7 2183.3 2127.8 2102.4
@1860 M Auxiliary Steam kg/s 0 0 0 0 0 0 2.428
@1863 H Auxiliary Steam kJ/kg 0 0 0 0 0 0 3057.0
@0509 M Steam Sampling kg/s 0.136 0.136 0.136 0.136 0.136 0.136 0.136
@0830 Q Boiler Heat Prod. kJ/s 583141 528225 464652 402733 339334 275829 208799
REM Fuel Efficiency Boiler Corrected
@0950=@0520* (100+ (@0952+@0953)) /100
@0520 Ym Fuel Eff.Boiler Meas. % 87.07 87.23 87.27 87.31 87.26 87.89 88.19
@0952 Xc Amb.Temp.Corr.Ym % -0.043 -0.040 -0.046 -0.085 -0.048 -0.079 -0.075
@0953 Xc Humidity Corr.¥Ym % 0.026 0.027 0.029 0.043 0.026 0.041 0.038
@0950 Yc Fuel Eff.Boiler Corr. % 87.05 87.22 87.26 87.27 87.24 87.86 88.16
REM Fuel Consumption Boiler Corrected
@0960=Q@0830/@0950*100
@0830 Q Boiler Heat Prod. kJ/s 583141 528225 464652 402733 339334 275829 208799
@0950 Yc Fuel Eff.Boiler Corr. % 87.05 87.22 87.26 87.27 87.24 87.86 88.16
@0960 Qc Fuel Cons.Corr.Plant kJ/s 669881 605638 532521 461462 388963 313955 236847
REM Correction as per CDEC-SING Definition
@0561=@0562+60563
@0562 Pe Aux.Power Des. 400 kw 414 426 384 407 421 430 414
@0563 Pe Aux.Power Des. Comp. kW 509 503 518 506 507 512 509
@0561 Pe Aux.Power CEDC-SING kW 923 929 902 912 928 942 923
REM Gross Power Plant Corrected and Heat Rate and Efficiency Steam Turbine
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@0966=@0530+@0957+@0958-@0707
@0530 Pe Gross Pow.Gen (kWh) kW 265196 237320 206153 176044 146130 115209 82258
@0957 Pe Add.Corr.Pow.Factor kw -140 -108 -89 -67 -53 -33 -17
@0958 Pe Add.Corr.CW Temp kw 135 121 104 89 74 58 41
@0707 Pe Gen.Excitation kW 268.7 243.2 194.7 164.2 128.7 112.1 94.86
@0966 Pe Gross Power Unit Corr. kW 264922 237090 205974 175902 146022 115123 82188
@0831=0@0830/Q@0966*3600
@0830 Q Boiler Heat Prod. kJ/s 583141 528225 464652 402733 339334 275829 208799
@0966 Pe Gross Power Unit Corr. kW 264922 237090 205974 175902 146022 115123 82188
@0831 HR Gross ST System kJ/kWh 7924.2 8020.6 8121.2 8242.3 8365.9 8625.5 9145.8
@0832=360000/60831
@0831 HR Gross ST System kJ/kWh 7924.2 8020.6 8121.2 8242.3 8365.9 8625.5 9145.8
@0832 Y Eff. Gross ST System % 45.43 44.88 44.33 43.68 43.03 41.74 39.36
REM Net Power Plant Corrected and Heat Rate and Efficiency Steam Turbine
@0965=R@0560+@0561+@0957+C0958
@0560 Pe Net Power Unit (kWh) kw 242516 215913 186108 157490 129117 99290 67580
@0561 Pe Aux.Power CEDC-SING kw 923 929 902 912 928 942 923
@0957 Pe Add.Corr.Pow.Factor kw -140 -108 -89 -67 -53 -33 -17
@0958 Pe Add.Corr.CW Temp kW 135 121 104 89 74 58 41
@0965 Pe Net Power Unit Corr. kW 243434 216855 187025 158424 130066 100258 68527
@0833=00830/Q@0965*3600
@0830 Q Boiler Heat Prod. kJ/s 583141 528225 464652 402733 339334 275829 208799
@0965 Pe Net Power Unit Corr. kW 243434 216855 187025 158424 130066 100258 68527
@0833 HR Net ST System kJ/kWh 8623.7 8769.0 8944.0 9151.6 9392.2 9904.3 10969.0
@0834=360000/@0833
@0833 HR Net ST System kJ/kWh 8623.7 8769.0 8944.0 9151.6 9392.2 9904.3 10969.0
@0834 Y Eff. Net ST System % 41.75 41.05 40.25 39.34 38.33 36.35 32.82
REM Net Heat Rate of the Plant Corrected
@0970=00960/@0965*3600
@0960 Qc Fuel Cons.Corr.Plant kJ/s 669881 605638 532521 461462 388963 313955 236847
@0965 Pe Net Power Unit Corr. kW 243434 216855 187025 158424 130066 100258 68527
@0970 HR Net HR Plant Corr. kJ/kWh 9906.5 10054.2 10250.4 10486.2 10765.8 11273.4 12442.4
@0972=@0970/4.1868
@0970 HR Net HR Plant Corr. kJ/kWh 9906.5 10054.2 10250.4 10486.2 10765.8 11273.4 12442.4
@0972 HR Net HR Plant Corr. kcal/kWh 2366.1 2401.4 2448.3 2504.6 2571.4 2692.6 2971.8
@0974=360000/@0970
@0970 HR Net HR Plant Corr. kJ/kwh 9906.5 10054.2 10250.4 10486.2 10765.8 11273.4 12442.4
@0974 Y Net Eff.Plant Corr. % 36.34 35.81 35.12 34.33 33.44 31.93 28.93
REM Mass Flow of Coal based on HHV as Fired
@0975=@0960/60295
@0960 Qc Fuel Cons.Corr.Plant kJ/s 669881 605638 532521 461462 388963 313955 236847
@0295 HHV Value of Coal kJ/kg 26556.9 26330.8 26364.3 26431.3 26217.7 26523.4 26506.6
@0975 M Coal Corr.HHV (Fired) kg/s 25.22 23.00 20.20 17.46 14.84 11.84 8.94
@0650=(@0975-@0905) /@0975*100
@0975 M Coal Corr.HHV (Fired) ka/s 25.22 23.00 20.20 17.46 14.84 11.84 8.94
@0905 M Flow Coal Total (DCS) kg/s 28.26 25.66 22.42 19.58 16.39 13.52 10.26
@0650 X Dev.Coal Calc->DCS % -12.0 -11.5 -11.0 -12.2 -10.4 -14.2 -14.8
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@0980=@0975/@0965*3.6*10"6
@0975 M Coal Corr.HHV (Fired) kg/s 25.22 23.00 20.20 17.46 14.84 11.84 8.94
@0965 Pe Net Power Unit Corr. kW 243434 216855 187025 158424 130066 100258 68527
@0980 HR Net Plant Corr. (Fired) g/kWh 373.0 381.8 388.8 396.7 410.6 425.0 469.4
REM Mass Flow of Coal based on Standard HHV (6350 kCal/kg)
@0976=(@0295/(@0511*4.1868))*@0975
@0295 HHV Value of Coal kJ/kg 26556.9 26330.8 26364.3 26431.3 26217.7 26523.4 26506.6
@0511 HHV Coal Standard kCal/kg 6350.0 6350.0 6350.0 6350.0 6350.0 6350.0 6350.0
@0975 M Coal Corr.HHV (Fired) kg/s 25.22 23.00 20.20 17.46 14.84 11.84 8.94
@0976 M Coal Corr.HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
@0981=@0976/@0965*3.6*10"6
@0976 M Coal Corr.HHV (6350) kg/s 25.20 22.78 20.03 17.36 14.63 11.81 8.91
@0965 Pe Net Power Unit Corr. kW 243434 216855 187025 158424 130066 100258 68527
@098l HR Net Plant Corr. (6350) g/kWh 372.6 378.2 385.6 394.4 404.9 424.0 468.0
REM HP Steam Turbine Efficiency
SteamTurbine ($100,$00,$103,$00,500,60810,@0811,@0812,@0813,Actual,Pi)
Actual Calculation, Internal Power is unknown
@1000 M HP Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@1001 P HP Outlet Boiler bar (a) 162.6 162.3 156.7 148.5 140.2 131.2 121.8
@1002 T HP Outlet Boiler °c 525.7 516.5 520.8 522.5 529.4 504.0 504.3
@1003 H HP Outlet Boiler kJ/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 3359.3
@1030 M Cold RH Inl.Boiler kg/s 216.5 196.7 170.5 146.0 119.8 98.43 70.31
@1031 P Cold RH Inl.Boiler bar (a) 42.15 38.14 33.19 28.57 23.96 19.25 14.24
@1032 T Cold RH Inl.Boiler °c 337.7 325.3 325.8 325.9 330.7 304.7 304.2
@1033 H Cold RH Inl.Boiler kJ/kg 3056.7 3035.3 3050.1 3062.2 3085.0 3037.2 3049.7
@0813 Pi Power HP kW 67580 60462 53141 45905 38398 30456 21768
@0812 Q Loss HP kW 0 0 0 0 0 0 0
@0811 CT Flow Factor HP - 2.488 2.229 2.003 1.813 1.586 1.359 1.047
@0810 Ys Efficiency HP % 82.13 77.61 73.19 69.47 65.54 61.62 55.94
REM HP Steam Turbine Blading Flow Factor
@1013=@1003
@1003 H HP Outlet Boiler kJ/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 3359.3
@1013 H HP First Stage kJ/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 3359.3
@1012=TPH(@1011,@1013)
@1011 P HP First Stage bar (a) 143.3 1292 112..5 97..01 81.19 65.61 47.68
@1013 H HP First Stage kJ/kg 3368.8 3342.7 3361.8 3376.6 3405.4 3346.7 3359..3
@l012 T HP First Stage e 517.4 501.6 500.9 499.2 503.0 471.2 466.6
@1015=vPT(€1011,@1012,1)
@1011 P HP First Stage bar (a) 143.3 129.2 112.5 97.01 81.19 65.61 47.68
@1012 T HP First Stage °c 517.4 501.6 500.9 499.2 503.0 471.2 466.6
@1015 Vv HP First Stage kg/m3 0.0227 0.0248 0.0289 0.0339 0.0413 0.0492 0.0684
@0815=@1000*SQRT(@1011*@1015/(@101172-@1031"2))
@1000 M HP Outlet Boiler kg/s 216.54 196.68 170.48 146.00 119.84 98.43 70.31
@1011 P HP First Stage bar (a) 143.3 129.2 112.5 97.01 81.19 65.61 47.68
@1015 Vv HP First Stage kg/m3 0.0227 0.0248 0.0289 0.0339 0.0413 0.0492 0.0684
@1031 P Cold RH Inl.Boiler bar (a) 42.15 38.14 33.19 28.57 23.96 19.25 14.24
@0815 CT Flow Factor HP Blading - 2.854 2.851 2.859 2.855 2.830 2.819 2.791
REM End of Program
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APENDICE G1 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.1 (267 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.1
(267 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28557
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0530
3 Fuel Flow, kg'hr [4b] an7az
4 a. Measured Fuel Flow 101738
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] 0782
5 | Output, Mlhr from Output ltem [37] 2099308
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 87.07
7 Moisture in air, kg'kg Dry Air 0.0068
a8 Barometric Pressure, in mbar from Input Data Shest [8] 11234
g Dry BulbTemperature, % from Input Data Sheet [8] 11.1
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 10.5
11 Relative Humidity, % from Input Data Shest [11] 1.9
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 1347
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 25.44 154 18.58
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 3.12
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 7.36
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 23.51 180 TG40
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] 0018
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorb'Fuel Ratio, kg Sorb/ kg Fusl |[2:J].' [3] 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer#3 Mol DATE: 28-5ep-23 LOAD: 205N
TIME START : 23:00 TIME END : 01:00 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C 6627
B |UBC 0.528
C |Cb 85.73 11.51 758.58 12.011 5.473
o |5 0.48 4.31 1.88 32.084 0.014
E |H2 4.61 24.20 158.08 20158 2.287 B.03T| 0.155
F |H20 14.61 18.0153] 0.811 1.0 0.055
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.27 28.0134 0.045
| |02 7.71 -4.32 -33.31
J |ASH 507
K |vM 3468
L |FC 45 63
M | TOTAL 100.00 =]l £83.31 32 5.532 33 3.088 4 0.210
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[.’_'.IM]—[3EB]‘ 11.51) 1 ([1] f 100) 3.340
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.632
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.630
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 883.3
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 30.50
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.326
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.255
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 368 4| 1347
51  |Air Temperature Leaving Air Heater, °C 3153 308.8
52 |Flue Gas Oxigen Content, % 312 736
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.532 5.632
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 2411 24.11
57 |Summation [54] + [55] + [58] 2084 20.64
58 20.85 - [52] " (1 + [53]) 17.83] 13.50
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 17.01 52.64
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - Wers#d No.1 DATE: 2B-Sep-23 LOAD: 2650
TIME START : 23:00 TMEEND : 0100 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET20OF 7
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Combustion Calculations
Form CMBSTNc

LOCATION AH In| AH Out|
B0  |Excess Air, % 17.01 52 .64
02, C0Z, 502 WHEN EXCESS AIR KNOWN
81
62 |Dry [47] = (07905 + [50] /100) 2030 40.18
B3 |Wet [47] = (0.7905 + [53] + (1 + [53]) « [60]/ 100} 28.30 40.18
84 |Dry Gas, Mol'100 kg Fuel [43] + [82] 34583 45 80
85 |Wet Gas, Mol/100 kg Fuel [44] + [83] + 13} 18.015 3r.03 48.78
Dry Wet
85 |02, % [60] = [47] = 0.2095 / [54] [E4] [55] 3.12 7.38
87 |CO2. % ([30C] / 0.1201 + [40] / 0-4401) / [B4] [E4] [65] 15.71 11.68
88 (302, ppm (1-[23]) = [30D] £ 0.32064 / [64] [54] [E5] 412 314
FLUE GAS PRODUCTS, kg/100 kJ
88  |Dry Air (1+[80] /100) = [48] 3502 5.077
70 |Wet Gas from Fuel [49) 0.355 0.355
71 |COZ2 from Sarbant [#0]7 (1100} 0.000 0.000
72 |Moisture in Air [7] = [B8] 0.027 0.035
73 |Water from Sarbent @]/ ((y100) 0.000 0.000
74 |Additional Moister [14) 0.000 0.000
75 |Total Wet Gas B8] + [70] = [71] * [72] + [73] + [74] 4274 5457
76 |HZ0 in Wet Gas [34M] + [72] + [73] + [74] 0.237 0.245
77 |Dry Gas [75] - [76] 4.037 5,232
78 |H2D in Wet Gas, % Mass 100 = [78] / [F5] 5.54 4.48
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
80 |Residue, k100 kJ {[30J] + [2] + [24]) 7 ([1] / 100} 0.021 0.021
81 [Residue in Wet Gas, kg/kg 78] x [B0]/ [F5] 0.000 0.000
82 [Leakage, % Gas Entering 100 = ([75L] - [FSE]) / [F5E] 2702
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 368.30 134.89
84 |Average AH Air Leakage Temp, °C (1180]) x [1BA]F[180] = [168] 24.08 313,78
85  |H Air Lvg, kJ'kg T=[B3].H2C=[7] 11125
868 |H Air Ent. klkg T=[84].H2O=[7] 0943
87 |Cpg. klikg °C T=[83].H20=[7BE]. RES=[B1E] 1014
88 |AH Gas Qutlet Temperature Excluding Leakage, °C
[83] + {[B2] / 100 x ([BS] - [36]} / [87T) 185.57
AlR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
90 |Input from Fusl MJhr 5]/ [8] MDD 2411164
21 |Fuel Rate, kg/hr 1000  [80] / [1] 00702
92 |Residue Rate. kg'hr [80] = [80]/ 10 5083
893 |Wet Flue Gas, kg/hr [FS] = [00]/ 10 1030481 1318140
05  |Excess Air Lvg Blr, % [80] 52.64
B8 [Total Air to Bir, Kg/hr {1+ [85]/100) x (1+ [7]) x [48] = [B0]/ 10 1232440
PLANT NAME : Ventanas ASME FTC 4 MASTER FORM UNIT MO: Nueva Ventanas
TESTNO: Werdd Mo 1 DATE: 28-Sep-23 LOAD: 265MW
TIME START : 23:00 TIME END :  01:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET3OF 7
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Former PTM team of KEMA
Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 [AshinFuel, % [from Form CMBSTNE [30J] [ 5.07[2 [HHV Fusl, kJfkg "ss fired 28557
3 [Fuel Mass Flow Rate, kghr [from Form CMBSTNa [36] | [ 20782[4b  [Form CMBSTNa[1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated until estimated value is within 1% of calculated value.
b)  Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [5]. Whem residue is not measured at all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of calculated
c) Enter the % free carbon in Col [] {total carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow B T g Residus Split % EI| |
c coz c coz2
Location Input Calculated In Residus In Residus Input Calculated Witd Ave 9% Wid Awve %
kg'hr kg'hr % % 100 = [5]/ [G6F] [6] = [E]/ 100 [71x=[E)/ 100
A |Bottom Ash 0.00 0.00 313 0.00 15.00 0.00 0470 0.000
B |Fly Ash 0.00 0.00 10.76 0.00 85.00 0.00 0146 0.000
C  |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.000
F [TOTAL 5 | o000 0.00 & [ 100.00 0.00 o [ oaie 0 [ 0.000
UNITS WITHOUT SORBENT
11  |Unbumed Carbon. kg/ 100 kg Fuel [1] = [9F)/ (100 - [9F]) 0.530
20 |Total Residue, kg’ 100kg Fuel [1]+[11] 5.61
UNITS WITH SORBENT
d] Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (lems [4] and [5]) and complete Sorbent Calculation Forms.
11 |Unbumed Carbon, kg' 100 kg Fuel from Form SRBE em [49] 0.000
20 |Total Residue, kg’ 100kg Fuel from Form SRBE em [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kghr [1200 x [2] 1100 5083
2]  When all residue collection locations are measured, the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [6F] and ltem [21] agree within 2%
22 [Totsl Residue, kg/100 kJ [100 % 201/ 2] 0.021
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temg [8] % [22] Residus X H Residus i 10000 Loss
Residue [°C) % kg’ 100 kJ klkpg %
A |Furnace 1100 15.00 X 0.0 x 12052 i 10000 0.038
B |Fly Ash 120 85.00 X 0.0 X 78.7 i 10000 0.014
C |Economizer 0 0.00 % 0.021 x -17.8 i 10000 0.000
D a 0.000
E 1 0.000
Total 25 0,052
HResidue=018xT+ 1.00E4xT*2-2B43EA x T*3-12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Mueva Ventanas
TEST NO Ven#d Mol DATE: 28-Sep-23 LOAD 265MW
TIME START 23:00 TIME END : 01:00 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET4 OF 7
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 2087 24 |Enthalpy Dry Air -4 07
2B |Enthalpy Water Vapor -7.53
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 1658 23A |Enthalpy Dry Gas 14170
3B (Enthalpy Steam @ 1 PSIA 28102
3C  |Enthalpy Water Vapor 26518
£ [Fuel Temperature [ 11.12] 2A  |Enthalpy Fusl -23.40
HOT AIR QUALITY CONTROL EQUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 4037 18 |Unbumed Carbon, % [2] 0.538
11 |Dry Air Weight [69] 3.892| 10 [HHV btulbm "as-fired” [1] 26557
12 |Water from H2 Fuel [34E] 0.155| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.055| 20 |Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.007] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.027] 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] BO7az
75 [Excess Air, % 125] 52 64
MISCELLANEQUS
30 [Unit Qutput, MJhr [CMBSTMa 5] | 2089308] 31 [Aux Equip power, MJ/hr 46216
22 |Loss Due to Surface Radiation and Convechion, % | 025
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 2544| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 20B.8| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 25.44| 388 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 18.58) 40 |Primary Airflow (Ent Pulv). Kinfhr 288750
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] 1232220] 43 [Secondary Aifow, Klohr [42] - [40] Q42620
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 2087
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Vers3 No.1 DATE: 28-5ep-23 LOAD: 265MW
TIME START 23:00 TIME END : 01:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET S OF 7
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.721
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.147]
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1.438
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.070)
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.884
&5 |Sensible Heat of Refuse -from Form RES 0.052]
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.6a1
&2 |Summation of Losses, % Basis 12.8T|
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 -0.158|
x /00
86 |Moi51u’einhir [16] X [2B)100 -0.002]
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.038|
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis -0.248|
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 452118 0.135|
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 4518 0.188
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) 87.07
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 2411164
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / B0792
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO WVersd No.1 DATE: 28-5ep-23 LOAD: 265MVW
TIME START 23:00 TIME END 01:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.

Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'LJ B |%
1104 CO i Flue Gas 0.211
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0.250
110 (E Summation of Other Losses, % Basis 0.661
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 4521.8
1136 Otiver 0.000
113 Summation of Credits, M hr Basis 4521 6
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : Wer#3 No. 1 DATE: 28-Sep-23 LOAD: 2EEMW
TIME START : 23:00 TIME END - 01:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7
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APENDICE G2 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.2 (237 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.2
(237 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28331
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0.3a2
3 Fuel Flow, kg'hr [4b] 82789
4 a. Measured Fuel Flow 82378
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] az78e
5 | Output, Mlhr from Output ltem [37] 1801610
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 87.23
7 Moisture in air, kg'kg Dry Air 0.0068
a8 Barometric Pressure, in mbar from Input Data Shest [8] 1124.7
g Dry BulbTemperature, % from Input Data Sheet [8] 11.4
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 10.8
11 Relative Humidity, % from Input Data Shest [11] 00.3|
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 131.8
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 2545 154 18.20
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 3.36
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 7.07
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 2480 180 7510
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] 0.020
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorb'Fuel Ratio, kg Sorb/ kg Fusl |[2:J].' [3] 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer#d MNo.2 DATE: 27-5ep-23 LOAD: 237N
TIME START : 22:30 TIME END : 00-30 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C 66.08
B |UBC 0.382
C |Cb a5.72 11.51 7568.41 12.011 5471
o |5 0.48 4.31 1.88 32.084 0.014
E |H2 4.58 24.20 157.056 20158 2272 B.03T| 0.155
F |H20 14.88) 18.0153] 0.827 1.0 0.057
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.26 28.0134 0.045
| |02 7.54 -4.32 -32.57
J |ASH 520
K |vM 3448
L |FC 4542
M | TOTAL 100.01 =]l 882.87 32 5.531 33 3.088 4 0.212
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[.’_'.IM]—[3EB]‘ 11.51) 1 ([1] f 100) 3.360
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.631
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.620
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 8820
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 30.48
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.353
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.358
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 358.5| 131.8
51  |Air Temperature Leaving Air Heater, °C 3088 304.0
52 |Flue Gas Oxigen Content, % 3,386 TI7
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.531 5.6531
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 24.10) 24.10
57 |Summation [54] + [55] + [58] 20,83 20.83
58 20.85 - [52] " (1 + [53]) 17.50) 13.18
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 18.57| 57.30
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - WVers#d Mo 2 DATE: 27-5ep-23 LOAD: 237
TIME START : 22:30 TIME END : 00:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET20OF 7

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE G2-3



O
'Q‘

Former PTM team of KEMA

CerTa Veritas

Combustion Calculations
Form CMBSTNc

LOCATION AH In| AH Out|
B0  |Excess Air, % 18.57 57.30
02, C0Z, 502 WHEN EXCESS AIR KNOWN
81
62 |Dry [47] = (07905 + [50] /100) 2078 4158
B3 |Wet [47] = (0.7905 + [53] + (1 + [53]) « [60]/ 100} 2878 41.56
84 |Dry Gas, Mol'100 kg Fuel [43] + [82] 3529 47.00
85 |Wet Gas, Mol/100 kg Fuel [44] + [83] + 13} 18.015 38.38 50.18
Dry Wet
88 |02, % [B0] » [47] = 02085 / [54] [E4] [651 3.38 77
87 |CO2. % ([30C] / 0.1201 + [40] / 0-4401) / [B4] [E4] [65] 15.51 11.62
88 (302, ppm (1-[23]) = [30D] £ 0.32064 / [64] [54] [E5] 407 305
FLUE GAS PRODUCTS, kg/100 kJ
88  |Dry Air (1+[80] /100) = [48] 3978 5.274
70 |Wet Gas from Fuel [49) 0.358 0.359
71 |COZ2 from Sarbant [#0]7 (1100} 0.000 0.000
72 |Moisture in Air [7] = [B8] 0.027 0.036
73 |Water from Sarbent @]/ ((y100) 0.000 0.000
74 |Additional Moister [14) 0.000 0.000
75 |Total Wet Gas B8] + [70] = [71] * [72] + [73] + [74] 4361 5.660
76 |HZ0 in Wet Gas [34M] + [72] + [73] + [74] 0.230 0.248
77 |Dry Gas [75] - [76] 4122 5.421
78 |H2D in Wet Gas, % Mass 100 = [78] / [F5] 5.48 437
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
80 |Residue, k100 kJ {[30J] + [2] + [24]) 7 ([1] / 100} 0.021 0.021
81 [Residue in Wet Gas, kg/kg 78] x [B0]/ [F5] 0.000 0.000
82 [Leakage, % Gas Entering 100 = ([75L] - [FSE]) / [F5E] 20,08
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 358.50 131.82
84 |Average AH Air Leakage Temp, °C (1180]) x [1BA]F[180] = [168] 2385 307.58
85  |H Air Lvg, kJ'kg T=[B3].H2C=[7] 10834
868 |H Air Ent. klkg T=[84].H2O=[7] -1.358
87 |Cpg. klikg °C T=[83].H20=[7BE]. RES=[B1E] 1014
88 |AH Gas Qutlet Temperature Excluding Leakage, °C
[83] + {[B2] / 100 x ([BS] - [36]} / [87T) 164.25
AlR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
90 |Input from Fusl MJhr 5]/ [8] MDD 21798038
21 |Fuel Rate, kg/hr 1000  [80] / [1] 82754
92 |Residue Rate. kg'hr [80] = [80]/ 10 4805
893 |Wet Flue Gas, kg/hr [FS] = [00]/ 10 850688 1235716
05  |Excess Air Lvg Blr, % [80] 57.30
B8 [Total Air to Bir, Kg/hr {1+ [85]/100) x (1+ [7]) x [48] = [B0]/ 10 1167532
PLANT NAME : Ventanas ASME FTC 4 MASTER FORM UNIT MO: Nueva Ventanas
TESTNO: Verdd No.2 DATE: 27-Sep-23 LOAD: Z3TMW
TIME START : 22:30 TIME END :  00:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
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Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 [AshinFuel, % [from Form CMBSTNE [30J] [ 5202 [HHV Fusl, kJfkg "ss fired 26331
3 [Fuel Mass Flow Rate, kghr [from Form CMBSTNa [36] | [ 82780[4b  [Form CMBSTNa 1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated until estimated value is within 1% of calculated value.
b)  Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [5]. Whem residue is not measured at all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of calculated
c) Enter the % free carbon in Col [] {total carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow B T g Residus Split % EI| |
c coz c coz2
Location Input Calculated In Residus In Residus Input Calculated Witd Ave 9% Wid Awve %
kg'hr kg'hr % % 100 = [5]/ [G6F] [6] = [E]/ 100 [71x=[E)/ 100
A |Bottom Ash 0.00 0.00 334 0.00 15.00 0.00 0.501 0.000
B |Fly Ash 0.00 0.00 7.07 0.00 85.00 0.00 6.010 0.000
C  |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.000
F [TOTAL 5 | o000 0.00 & [ 100.00 0.00 o [ 651 0 [ 0.000
UNITS WITHOUT SORBENT
11  |Unbumed Carbon. kg/ 100 kg Fuel [1] = [9F)/ (100 - [9F]) 0.362
20 |Total Residue, kg’ 100kg Fuel [1]+[11] 5.56
UNITS WITH SORBENT
d] Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (lems [4] and [5]) and complete Sorbent Calculation Forms.
11 |Unbumed Carbon, kg' 100 kg Fuel from Form SRBE em [49] 0.000
20 |Total Residue, kg’ 100kg Fuel from Form SRBE em [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kghr [1200 x [2] 1100 4605
2]  When all residue collection locations are measured, the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [6F] and ltem [21] agree within 2%
22 [Totsl Residue, kg/100 kJ [100 % 201/ 2] 0.021
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temg [8] % [22] Residus X H Residus i 10000 Loss
Residue [°C) % kg’ 100 kJ klkpg %
A |Furnace 1100 15.00 X 0.0 x 12052 i 10000 0.038
B |Fly Ash 120 85.00 X 0.0 X 78.7 i 10000 0.014
C |Economizer 0 0.00 % 0.021 x -17.8 i 10000 0.000
D a 0.000
E 1 0.000
Total 25 0,052
HResidue=018xT+ 1.00E4xT*2-2B43EA x T*3-12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Mueva Ventanas
TEST NO Ven#d Mo.2 DATE: 27-Sep-23 LOAD 23TMW
TIME START 2230 TIME END : 00:30 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-23
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 2001 2A |Enthalpy Dry Air -5.03
2B |Enthalpy Water Vapor -8
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 1642 3A |Enthalpy Dry Gas 14037
3B (Enthalpy Steam @ 1 PSIA 2B07 7
3C  |Enthalpy Water Vapor 262 68
£ [Fuel Temperature [ 11.37] 2A  |Enthalpy Fusl -23.08
HOT AIR QUALITY CONTROL EQUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 41221 18 |Unbumed Carbon, % [2] 0.352
11 |Dry Air Weight [69] 3.078| 10 [HHV btulbm "as-fired” [1] 26331
12 |Water from H2 Fuel [34E] 0.155| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.057| 20 |Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.007] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.027] 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] B2739
75 [Excess Air, % 125] 5720
MISCELLANEQUS
30 [Unit Qutput, MJhr [CMBSTMa 5] [ 1801810] 31 [Aux Equip power, MJ/hr 44100
22 |Loss Due to Surface Radiation and Convechion, % | 028
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 2543| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 204.0| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 25.48| 388 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 1820| 40 |Primary Airflow (Ent Pulv). Kinfhr 2858188
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] 1157532] 43 [Secondary Aifow, Klohr [42] - [40] 230334
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 20.01
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Verd3 No.2 DATE: 27-5ep-23 LOAD: 237w
TIME START 22:30 TIME END : 00:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.786)
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.201
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1.528
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.071
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.4a3)
&5 |Sensible Heat of Refuse -from Form RES 0.052]
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.576i
&2 |Summation of Losses, % Basis 1268
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 -0.200)|
x /00
86 |Moi51u’einhir [16] X [2B)100 -0.003]
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.038|
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis -0.290|
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 44100 0.202|
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 44100 0.202
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) 87.23
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 2179803
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / B2739)
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO Versd No.2 DATE: 27-5ep-23 LOAD: 2ATMVW
TIME START 230 TIME END 00:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.

Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'LJ B |%
1104 CO i Flue Gas 0.100
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0276
110 (E Summation of Other Losses, % Basis 0.578
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 4410.0
1136 Otiver 0.000
113 Summation of Credits, M hr Basis 44100
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : WVen#d No.2 DATE: 27-5ep-23 LOAD: ZATMW
TIME START : 22:30 TIME END - 00-30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7
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APENDICE G3 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.3 (206 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.3
(206 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28364
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0371
3 Fuel Flow, kg'hr [4b] 72672
4 a. Measured Fuel Flow 20712
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] 726872
5 | Output, Mlhr from Output ltem [37] 15972747
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 8731
7 Moisture in air, kg'kg Dry Air 0.0068
a8 Barometric Pressure, in mbar from Input Data Shest [8] 112657
g Dry BulbTemperature, % from Input Data Sheet [8] 10.8
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 10.1
11 Relative Humidity, % from Input Data Shest [11] 0.8
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 126.5
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 2512 154 18.35
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 3.78
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 8.57
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 2573 180 T4.2T7
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] 0021
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorb'Fuel Ratio, kg Sorb/ kg Fusl |[2:J].' [3] 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer£d Mo.3 DATE: 26-5ep-23 LOAD: 206Ny
TIME START : 23:15 TIME END : 01:15 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C 66.20
B |UBC 0.371
C |Cb 65.83 11.51 T57.60 12.011 5.481
o |5 0.45 4.31 1.4 32.084 0.014
E |H2 4.50 24.20 157.28 20158 2277 B.03T| 0.156
F |H20 14.45) 18.0153] 0.e02 1.0 0.055
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.23 28.0134 0.044
| |02 748 -4.32 =321
J |ASH 5.60
K |vM 34.61
L |FC 45.34
M | TOTAL 100.00 =]l 884.70 32 5.530 33 3.078 4 0.210
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[31M] +[308] * 11.51)}/ {[1] / 100} 3.372
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.530
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.618
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 8847
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 30.55
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.356
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.357
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 3483 126.5
51  |Air Temperature Leaving Air Heater, °C 300.4 206.4
52 |Flue Gas Oxigen Content, % 378 8.57
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.539) 5.530
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 2415 24.15
57 |Summation [54] + [55] + [58] 20.89) 20.80
58 20.85 - [52] " (1 + [53]) 17.17| 12.38
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 21.39) 6727
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - WVers#d No.3 DATE: 26-5ep-23 LOAD: 20860
TIME START : 23:15 TMEEND: 01:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET20OF 7
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Combustion Calculations
Form CMBSTNc

LOCATION AH In| AH Out|
B0  |Excess Air, % 21.38 8727
02, C0Z, 502 WHEN EXCESS AIR KNOWN
81
62 |Dry [47] = (07905 + [50] /100) 30.68 4470
B3 |Wet [47] = (0.7905 + [53] + (1 + [53]) « [60]/ 100} 30.68 447D
84 |Dry Gas, Mol'100 kg Fuel [43] + [82] 3622 5024
85 |Wet Gas, Mol/100 kg Fuel [44] + [83] + 13} 18.015 30.30 53.231
Dry Wet
85 |02, % [60] = [47] = 0.2095 / [54] [E4] [55] 2.78 8.57
87 |CO2. % ([30C] / 0.1201 + [40] / 0-4401) / [B4] [E4] [65] 15.13 1081
88 (302, ppm (1-[23]) = [30D] £ 0.32064 / [64] [54] [E5] 387 278
FLUE GAS PRODUCTS, kg/100 kJ
88  |Dry Air (1+[80] /100) = [48] 4.074 5.813
70 |Wet Gas from Fuel [49) 0.357 0.357
71 |COZ2 from Sarbant [#0]7 (1100} 0.000 0.000
72 |Moisture in Air [7] = [B8] 0.027 0.037
73 |Water from Sarbent @]/ ((y100) 0.000 0.000
74 |Additional Moister [14) 0.000 0.000
75 |Total Wet Gas B8] + [70] = [71] * [72] + [73] + [74] 4457 6.007
76 |HZ0 in Wet Gas [34M] + [72] + [73] + [74] 0.237 0.247
77 |Dry Gas [75] - [76] 4220 5.759
78 |H2D in Wet Gas, % Mass 100 = [78] / [F5] 532 412
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
80 |Residue, k100 kJ {[30J] + [2] + [24]) 7 ([1] / 100} 0.023 0.023
81 [Residue in Wet Gas, kg/kg 78] x [B0]/ [F5] 0.000 0.000
82 |Leakage, % Gas Entering 100 x ([75L] - [F5E]} ! [F5E] 7T
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 348.28 126.50
84 |Average AH Air Leakage Temp, °C (1180]) x [1BA]F[180] = [168] 2364 206,33
85  |H Air Lvg, kJ'kg T=[B3].H2C=[7] 10282
868 |H Air Ent. klkg T=[84].H2O=[7] -1.378
87 |Cpg. klikg °C T=[83].H20=[7BE]. RES=[B1E] 1014
88 |AH Gas Qutlet Temperature Excluding Leakage, °C
[83] + {[B2] / 100 x ([BS] - [36]} / [87T) 162.28
AlR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
90 |Input from Fusl MJhr 5]/ [8] MDD 1915845
21 |Fuel Rate, kg/hr 1000  [80] / [1] 72672
92 |Residue Rate. kg'hr [80] = [80]/ 10 4340
893 |Wet Flue Gas, kg/hr [FS] = [00]/ 10 853048 1150855
05  |Excess Air Lvg Blr, % [80] 8727
B8 [Total Air to Bir, Kg/hr {1+ [85]/100) x (1+ [7]) x [48] = [B0]/ 10 1082523
PLANT NAME : Ventanas ASME FTC 4 MASTER FORM UNIT MO: Nueva Ventanas
TESTNO: Verdd No.3 DATE: 26-Sep-23 LOAD: 2060
TIME START : 23:15 TIMEEND : 01:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET3OF 7
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Former PTM team of KEMA
Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 [AshinFuel, % [from Form CMBSTNE [30J] [ 5.80[2 [HHV Fusl, kJfkg "ss fired 26364
3 [Fuel Mass Flow Rate, kghr [from Form CMBSTNa [36] | [ 72672[4b  |Form CMBSTNa 1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated until estimated value is within 1% of calculated value.
b)  Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [5]. Whem residue is not measured at all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of calculated
c) Enter the % free carbon in Col [] {total carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow B T g Residus Split % EI| |
c coz c coz2
Location Input Calculated In Residus In Residus Input Calculated Witd Ave 9% Wid Awve %
kg'hr kg'hr % % 100 = [5]/ [G6F] [6] = [E]/ 100 [71x=[E)/ 100
A |Bottom Ash 0.00 0.00 3.55 0.00 15.00 0.00 0533 0.000
B |Fly Ash 0.00 0.00 6.60 0.00 85.00 0.00 5.887 0.000
C  |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.000
F [TOTAL 5 | o000 0.00 & [ 100.00 0.00 g [ &2 0 [ 0.000
UNITS WITHOUT SORBENT
11  |Unbumed Carbon. kg/ 100 kg Fuel [1] = [9F)/ (100 - [9F]) 0.371
20 |Total Residue, kg’ 100kg Fuel [1]+[11] 587
UNITS WITH SORBENT
d] Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (lems [4] and [5]) and complete Sorbent Calculation Forms.
11 |Unbumed Carbon, kg' 100 kg Fuel from Form SRBE em [49] 0.000
20 |Total Residue, kg’ 100kg Fuel from Form SRBE em [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kghr [1200 x [2] 1100 4340
2]  When all residue collection locations are measured, the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [6F] and ltem [21] agree within 2%
22 [Totsl Residue, kg/100 kJ [100 % 201/ 2] 0.023
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temg [8] % [22] Residus X H Residus i 10000 Loss
Residue [°C) % kg’ 100 kJ klkpg %
A |Furnace 1100 15.00 X 0.023 x 12052 i 10000 0.041
B |Fly Ash 120 85.00 X 0.023 X 78.7 i 10000 0.015
C |Economizer 0 0.00 % 0.023 x -17.8 i 10000 0.000
D a 0.000
E 1 0.000
Total 25 0.056
HResidue=018xT+ 1.00E4xT*2-2B43EA x T*3-12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Mueva Ventanas
TEST NO Ven#d Mo.d DATE: 28-Sep-23 LOAD 206MW
TIME START 2315 TIME END : 01:15 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET4 OF 7
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 2083 2A |Enthalpy Dry Air 420
2B |Enthalpy Water Vapor -TI7
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 162.3| 3A |Enthalpy Dry Gas 13837
3B (Enthalpy Steam @ 1 PSIA 28038
3C  |Enthalpy Water Vapor 25883
£ [Fuel Temperature [ 10.85] 2A  |Enthalpy Fusl -23.76
HOT AIR QUALITY CONTROL EGUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 42201 18 |Unbumed Carbon, % [2] 0.371
11 |Dry Air Weight [69] 4.074| 10 [HHV btuilbm "as-fired” [1] 26364
12 |Water from H2 Fuel [34E] 0.158| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.055| 20 |Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.007] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.027] 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] 72672
75 [Excess Air, % 125] 6727
MISCELLANEQUS
30  |Unit Qutput, Ml [CMBSTNa 5] | 16?2?‘4?| = |.A..: Equip power, MJ'hr 42812
22 |Loss Due to Surface Radiation and Convechion, % | 03
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 25.12| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 2B64| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 25.12| 388 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 18.35) 40 |Primary Airflow (Ent Pulv). Kinfhr 278485
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] 1DBZ§23| 43 |Secc:"car5rﬁ.ir'nw. Fihr  [42] - [40) 204037
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 20.83
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Vers3 No.3 DATE: 26-5ep-23 LOAD: 208MW
TIME START 2315 TIME END : 01:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET S OF 7
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.830)
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.199)
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1479
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.0a8)
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.475)
&5 |Sensible Heat of Refuse -from Form RES 0.056|
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.570|
&2 |Summation of Losses, % Basis 12.69)
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 0171
x /00
86 |Moi51u’einhir [16] X [2B)100 -0.002]
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.090|
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis -0.263
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 42912 0.224]
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 42012 0.224
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) 8727
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 1918677
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / T2700)
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO WVers#d No.2 DATE: 26-5ep-23 LOAD: 206MVW
TIME START 2315 TIME END 01:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits

Form EFFc
The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.
Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'LJ B |%
1104 CO i Flue Gas 0.056]
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0.314
110 (E Summation of Other Losses, % Basis 0.570
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 4291.2
1136 Otiver 0.000
113 Summation of Credits, M'hr Basis 42912
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : WVen#d No.3 DATE: 26-Sep-23 LOAD: 206MW
TIME START : 23:15 TIME END - 01:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7
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APENDICE G4 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.4 (176 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.4
(176 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28431
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0.278
3 Fuel Flow, kg'hr [4b] 62823
4 a. Measured Fuel Flow 70483
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] 62828
5 | Output, Mlhr from Output ltem [37] 1440830
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 8731
7 Moisture in air, kg'kg Dry Air 0.0054
a8 Barometric Pressure, in mbar from Input Data Shest [8] 11238
g Dry BulbTemperature, % from Input Data Sheet [8] 7.5
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 7.0
11 Relative Humidity, % from Input Data Shest [11] [
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 1243
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 21.10 154 17.14
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 4.02
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 8.55
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 28.50 180 T1.50
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] 0018
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorb'Fuel Ratio, kg Sorb/ kg Fusl |[2:J].' [3] 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer#d Mo DATE: 27-5ep-23 LOAD: 1TENY
TIME START : 06:00 TIME END : 08:00 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C 66.58
B |UBC 0278
C |Cb 86.20 11.51 783.15 12.011 5.520
o |5 0.44 4.31 1.90 32.084 0.014
E |H2 4.60 24.20 157.73 20158 2.282 B.03T| 0.156
F |H20 14.72] 18.0153] 0.817 1.0 0.056
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.26 28.0134 0.045
| |02 7.53 -4.32 -32.53
J |ASH 488
K |vM 34.61
L |FC 4581
M | TOTAL o0.89 =]l 890.25 32 5.578 33 3.088 4 0.211
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[31M] +[308] * 11.51)}/ {[1] / 100} 3.380
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.570
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.678
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 880.3
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 30.74
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.368
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.358
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 3402 1243
51  |Air Temperature Leaving Air Heater, °C 205 8 283.0
52 |Flue Gas Oxigen Content, % 4 02| 8.55
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.579) 5.570
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 24.30) 24.30
57 |Summation [54] + [55] + [58] 2088 20.88
58 20.85 - [52] " (1 + [53]) 108,63 12.40
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 23.08 67.02
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - Wers#d No.d DATE: 27-5ep-23 LOAD: 17BMW
TIME START : 06:00 TIME END : 0800 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET20OF 7
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Combustion Calculations
Form CMBSTNc

LOCATION AH In| AH Out|
B0  |Excess Air, % 23.08 87.02
02, C0Z, 502 WHEN EXCESS AIR KNOWN
81
82 |Dry [47] x (0.7905 + [B0] /100) 3130 44.00
B3 |Wet [47] = (0.7905 + [53] + (1 + [53]) « [60]/ 100} 31.38 4480
84 |Dry Gas, Mol'100 kg Fuel [43] + [82] 3687 50.48
85 |Wet Gas, Mol/100 kg Fuel [44] + [83] + 13} 18.015 40.07 53.58
Dry Wet
88 |02, % [B0] » [47] = 02085 / [54] [E4] [651 4.02 8.55
67 [CO2. % {[20C] / 0.1201 + [40] / D.4401) / [B4] [E4] [651 14.93 1084
88 (302, ppm (1-[23]) = [30D] £ 0.32064 / [64] [54] [E5] ETh| 272
FLUE GAS PRODUCTS, kg/100 kJ
88  |Dry Air (1+[80] /100) = [48] 4.148 5.626
70 |Wet Gas from Fuel [49) 0.358 0.359
71 |COZ2 from Sarbant [#0]7 (1100} 0.000 0.000
72 |Moisture in Air [7] = [B8] 0.023 0u031
73 |Water from Sarbent @]/ ((y100) 0.000 0.000
74 |Additional Moister [14) 0.000 0.000
75 |Total Wet Gas B8] + [70] = [71] * [72] + [73] + [74] 4527 B.015
76 |HZ0 in Wet Gas [34M] + [72] + [73] + [74] 0.234 0.242
77 |Dry Gas [75] - [76] 4203 5.773
78 |H2D in Wet Gas, % Mass 100 = [78] / [F5] 5.18 4.02
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
80 |Residue, k100 kJ {[30J] + [2] + [24]) / {[1] / 100) 0.019 0.018
81 [Residue in Wet Gas, kg/kg 78] x [B0]/ [F5] 0.000 0.000
82 [Leakage, % Gas Entering 100 = ([75L] - [FSE]) / [F5E] 3287
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 340.18 12431
84 |Average AH Air Leakage Temp, °C (1180]) x [1BA]F[180] = [168] 18.87 28500
85  |H Air Lvg, kJ'kg T=[B3].H2C=[7] 10060
86 |H Air Ent. kiikg T=[84].H20=[7] 5.070
87 |Cpg. klikg °C T=[83].H20=[7BE]. RES=[B1E] 1013
88 |AH Gas Qutlet Temperature Excluding Leakage, °C
[83] + {[B2] / 100 x ([BS] - [36]} / [87T) 158,81
AlR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
90 |Input from Fusl MJhr 5]/ [8] MDD 1660630
21 |Fuel Rate, kg/hr 1000  [80] / [1] 62828
92 |Residue Rate. kg'hr [80] = [80]/ 10 3227
893 |Wet Flue Gas, kg/hr [FS]=[B0]/ 10 751782 opa872
05  |Excess Air Lvg Blr, % [80] 67.02
B8 [Total Air to Bir, Kg/hr {1+ [85]/100) x (1+ [7]) x [48] = [B0]/ 10 O30271
PLANT NAME : Ventanas ASME FTC 4 MASTER FORM UNIT MO: Nueva Ventanas
TEST NO: Verdd Nod DATE: 27-5ep-23 LOAD: 17BMW
TIME START : 06:00 TIME EMD :  08:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET3OF 7
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Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 |Ash in Fuel. % from Form CMESTHB [20. 4.B6(2 HHW Fuel, klfkg "as fired 26431
3 |Fuel Mass Flow Rate, kg'hr from Form CMBSTNa [4b] B2828 |4b Form CMBSTNa [1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated wntil estimated value is within 1% of calculated value.
b} Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [3]. Whem residue is not measured 3t all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of caloulated
c) Enter the % free carbon in Col [8] {iotal carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow i 7 B Residus Split % o] |
c co2 c coz
Location Input Calculated In Residus In Residus Input Calculated Witd Awve % Wid Awve %
kg'hr kg'hr %o % 100 = [5] ! [5F] [6] « [B]/ 100 [F]1x[B)/ 100
A |Bottom Ash 0.00 0.00 anz? 0.00 15.00 0.00 0453 0.000
B |Fly Ash 0.00 0.00 5.80 0.00 85.00 0.00 4930 0.000
C |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
F |TOTAL 5 | 000 0.00 & [ 10000 0.00 g [ 53 10 [ 0.000
UNITS WITHOUT SORBENT
11 [Unbumed Carbon, kg/ 100 kg Fuel [[1] = [2F] 7 {100 - [2F) 0276
20 |Total Residue, kg/ 100kg Fuel [[1+111] 514
UNITS WITH SORBENT
d) Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (ltems [4] and [5]) and complete Sorbent Caleulation Forms.
11 |Unt:umec Carbon, kg' 100 kg Fuel |frb'n Form SRED ke [48] 0.000
20 |Total Residue, kg/ 100kg Fuel [from Form SRBE kem [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kg/hr 1207 = 21 /100 3227
el When all residue collection locations are measured. the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [5F] and ltem [21] agree within 2%
22 [Total Residue, kg/100 kJ [100 = 201/ 121 0.018
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temp [8] % [22] Residus x H Residus i 10000 Loss
Residue (°C) % kg’ 100 kJ klkg %
A |Furnace 1100 15.00 X 0.018 X 12052 i 10000 0.035
B |Fly Ash 120 85.00 X 0.018 x 8.7 i 10000 0.013
C |Economizer a 0.00 X 0.018 X -17.8 i 10000 0.000
D 0 0.000
E 1] 0.000
Total [ 25 0.048
H Residue=010xT+ 1.00EL x T*2- 2 B43E-3 x T*3 - 12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Musva Ventanas
TEST NO Ver#l Mod DATE: 27-5ep-23 LOAD 17T6MW
TIME START 08-00 TIME END : 03:00 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-22
SHEET4OF 7
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 1827] 2A |Enthalpy Dry Air -6.78
2B |Enthalpy Water Vapor -12.54
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 158.8| 2A |Enthalpy Dry Gas 134 68
3B (Enthalpy Steam @ 1 PSIA 27EdR
3C  |Enthalpy Water Vapor 252103
£ [Fuel Temperature [ 745 4a  |Enthalpy Fusl -20.58
HOT AIR QUALITY CONTROL EGUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 4.283] 18 |Unbumed Carbon, % [2] 0276
11 |Dry Air Weight [69] 4148 10 [HHV btulbm "as-fired” [1] 26421
12 |Water from H2 Fuel [34E] 0.158| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.058| 20 [Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.005] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.023] 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] 62828
75 [Excess Air, % 125] 67.02
MISCELLANEQUS
30  |Unit Qutput, Ml [CMBSTNa 5] | 1-1-49839| = |.A..: Equip power, MJ'hr 41632
22 |Loss Due to Surface Radiation and Convechion, % | 036
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 21.10| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 2030| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 21.10] 338 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 17.14| 40  |Primary Airflow (Ent Pulv). Klinhr 2087726
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] DSDZ?1| 43 |Eecc:"car5rﬁ.ir'nw. Fihr  [42] - [40) 471545
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 1827
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Verd3 No.4 DATE: 27-5ep-23 LOAD: 178MW
TIME START 06:00 TIME END : 08:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET S OF 7
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.782,
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.187|
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1499
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.057|
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.353
&5 |Sensible Heat of Refuse -from Form RES 0.045]
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.524]
&2 |Summation of Losses, % Basis 12.55)
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 -0.281
x /00
86 |Moi51u’einhir [16] X [2B)100 -0.003]
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.112]
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis -0.396|
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 41332 0.252|
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 41832 0.252
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) 8734
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 1660632
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / 62328
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO Ver#d No.4 DATE: 27-5ep-23 LOAD: 176MW
TIME START 06:00 TIME END 08:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.

Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'LJ B |%
1104 CO i Flue Gas 0.062
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0.362
110 (E Summation of Other Losses, % Basis 0.624
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 41583.2
1136 Otiver 0.000
113 Summation of Credits, M hr Basis 41832
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : Wen#d No.d DATE: 27-5ep-23 LOAD: 176MW
TIME START : 06:00 TIME END - 08:00 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com APENDICE G4-8



I e‘“l

CerTa Veritas

Q

Former PTM team of KEMA

APENDICE G5 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.5 (146 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.5
(146 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28218
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0240
3 Fuel Flow, kg'hr [4b] 53380
4 a. Measured Fuel Flow 50004
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] 53366
5 | Output, Mlhr from Output ltem [37] 1221602
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 8726
7 Moisture in air, kg'kg Dry Air 0.0069
a8 Barometric Pressure, in mbar from Input Data Shest [8] 1120.0
g Dry BulbTemperature, % from Input Data Sheet [8] 10.7
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 10.2
11 Relative Humidity, % from Input Data Shest [11] o 2|
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 127 8
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 24 21 154 2220
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 3.55
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 8.77
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 02 180 §5.08
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] n.oz2
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorh/Fuel Ratio, kg Sorb/ kg Fuel e [ 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures | 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer#d Mo.5 DATE: 30-Sep-23 LOAD: 14ENY
TIME START : 03:15 TIME END : 05:15 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C B6.657
B |UBC 0.240
C |Cb 85.23 11.51 751.85 12.011 5.430
o |5 0.45 4.31 1.4 32.084 0.014
E |H2 457 24.20 1568.71 20158 2.267 B.03T| 0.156
F |H20 14.67| 18.0153] 0.814 1.0 0.056
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.26 28.0134 0.045
| |02 T7.82 -4.32 -33.78
J |ASH 5.66
K |vM 34.38
L |FC 4528
M | TOTAL 100.00 =]l 8768.82 32 5.488 33 3.081 4 0.212
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[.’_'.IM]—[3EB]‘ 11.51) 1 ([1] f 100) 3.355
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.498
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.580
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 876.8
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 3027
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.344
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.358
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 3247 127.8
51  |Air Temperature Leaving Air Heater, °C 287.9) 286.3
52 |Flue Gas Oxigen Content, % 3.55] 87
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.408 5.498
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 23,83 23.93
57 |Summation [54] + [55] + [58] 2043 20.43
58 20.85 - [52] " (1 + [53]) 1740 12.18
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 19.83| 70.00
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - WVers#d Mo 5 DATE: 30-Sep-23 LOAD: 148800
TIME START : 03:15 TIMEEND : 0515 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET20OF 7

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE G5-3



-

CerTa Veritas V &9 4

Vet

Former PTM team of KEMA

Combustion Calculations
Form CMBSTNc

LOCATION AH Im AH Out
80 |Excess Air, % 19.83 70.00
02, C0Z, 502 WHEN EXCESS AIR KNOWMN
a1
B2 |Dry [47] = (0.7005 + [B0] /100) 20.94 45.12
83 |Wet [47] = (0.7905 + [53] + (1 + [53]) = [60]/ 100) 2094 4512
84 |Dry Gas, Mol'100 kg Fuel [43] + [B2] 35.43 50.62
85 |Wet Gas, Mol/100 kg Fuel [44] + [B3] + [13 ) 18.015 38.52 53.70
Dry Wet
86 |02, % [BO] = [47] x 0.2005 / [64] [E4] [651 3.55 BT
a7 |CO2, % {[30C] / 01201 + [40] / 0.4401) / [64] [4] [E5] 15.35 10.75
88 |S02, ppm {1-[23]) x [30D] / 0.32064 / [54] [B4] [E5] 386 277
FLUE GAS PRODUCTS, kg/100 kJ
88 |Dry Air {1+[60] /100) = [48] 4.008 5.685
70 |Wet Gas from Fuel [49] 0.350 0.258
71 | CO2 from Sorbent [40] ! ([1)/100) 0.000 0.000
72  |Moisture in Air [7] = [B8] 0.027 0.030
T3 |Water from Sorbent 1] (1100 0.000 0.000
T4 |Additional Moister [14] 0.000 0.000
75 |Total Wet Gas [89] + [7O] + [71] + [72] + [73] + [74] 4,304 6.083
78 |H20 in Wet Gas [34M) + [72] = [73] +[74] 0.238 0.251
77 |Dry Gas [75] - [78] 4.155 5.832
T8  |H2D in Wet Gas, % Mass | 00 = [78]/ [75] 544 4.12
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
80 |Residue, k1100 kJ ([200]) + [2] + [24]) / ([1] / 100} 0.023 0.023
81  |Residue in Wet Gas, kg/kg [79] = [BO]/ [75] 0.000 0.000
82 |Leakage, % Gas Entering 100 = ([F5L] - [FSE]} ! [FSE] 3844
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), "C 151 324.71 127.76
84 |Average AH Air Leakage Temp, °C {1-[12D0]) = [18A}{180] x [188] 23.53 28737
B5_|H Air Lug. klikg T=[83].H20=[7] 104.22
88 |H Air Ent, klkg T=[84].H2O=[7] -1.488
87 |Cpa. klikg °C T=[B3].H2O=[7BE]. RES{81E] 1.014
88 |AH Gas Outlet Temperature Excluding Leakage, "C
[83] + ([82] / 100 x ([85] - [34]) ! [BT]) 16783
AlR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
80 |Input from Fuel MJ/ihr [5] / [8] /100 JE=T
91  |Fuel Rate, kg/hr 1000 = [90] 4 [1] 53306
92  |Residus Rate, kgthr [80] = [80]/ 10 3150
83  |Wet Flue Gas, kg/hr [F5]=[80]/ 10 615135 851587
95 |Excess Air Lvg Bir, % [8a] 70.00
98 | Total Air to Bir, Kghr {1+[B5] /) 100} = (1+ [7]) = [48] = [BO]/ 10 801351
PLANT MAME - Ventanas ASME FTC 4 MASTER FORM UNIT MO Musva Ventanas
TEST NO: Verdtd No.5 DATE: 30-Sep-23 LOAD: T4EMW
TIME START : 03:15 TIMEEMD: 05:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET3OF 7
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Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 |Ash in Fuel. % from Form CMESTHB [20. 5.66[2 HHW Fuel, klfkg "as fired 26218
3 |Fuel Mass Flow Rate, kg'hr from Form CMBSTNa [4b] H3306 |40 Form CMBSTNa [1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated wntil estimated value is within 1% of calculated value.
b} Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [3]. Whem residue is not measured 3t all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of caloulated
c) Enter the % free carbon in Col [8] {iotal carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow i 7 B Residus Split % o] |
c co2 c coz
Location Input Calculated In Residus In Residus Input Calculated Witd Awve % Wid Awve %
kg'hr kg'hr %o % 100 = [5] ! [5F] [6] « [B]/ 100 [F]1x[B)/ 100
A |Bottom Ash 0.00 0.00 338 0.00 15.00 0.00 0.507 0.000
B |Fly Ash 0.00 0.00 418 0.00 85.00 0.00 3553 0.000
C |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
F |TOTAL 5 | 000 0.00 & [ 10000 0.00 8 [ s0& 10 [ 0.000
UNITS WITHOUT SORBENT
11 [Unbumed Carbon, kg/ 100 kg Fuel [[1] = [2F] 7 {100 - [2F) 0240
20 |Total Residue, kg/ 100kg Fuel [[1+111] 5.00
UNITS WITH SORBENT
d) Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (ltems [4] and [5]) and complete Sorbent Caleulation Forms.
11 |Unt:umec Carbon, kg' 100 kg Fuel |frb'n Form SRED ke [48] 0.000
20 |Total Residue, kg/ 100kg Fuel [from Form SRBE kem [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kg/hr 1207 = 21 /100 3150
el When all residue collection locations are measured. the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [5F] and ltem [21] agree within 2%
22 [Total Residue, kg/100 kJ [100 = 201/ 121 0.023
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temp [8] % [22] Residus x H Residus i 10000 Loss
Residue (°C) % kg’ 100 kJ klkg %
A |Furnace 1100 15.00 X 0.023 X 12052 i 10000 0.041
B |Fly Ash 120 85.00 X 0.023 x 8.7 i 10000 0.015
C |Economizer a 0.00 X 0.023 X -17.8 i 10000 0.000
D 0 0.000
E 1] 0.000
Total [ 25 0.055
H Residue=010xT+ 1.00EL x T*2- 2 B43E-3 x T*3 - 12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Musva Ventanas
TEST NO Ver#l Mo DATE: 30-Sep-23 LOAD 146MW
TIME START 0315 TIME END : 05:15 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-22
SHEET4OF 7
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 2288| 2A |Enthalpy Dry Air -2.13
2B |Enthalpy Water Vapor -3.86
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 1678 23A |Enthalpy Dry Gas 14387
3B (Enthalpy Steam @ 1 PSIA 28146
3C  |Enthalpy Water Vapor 26043
£ [Fuel Temperature [ 10.73] 2A  |Enthalpy Fusl -24.02
HOT AIR QUALITY CONTROL EGUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 4155 18 |Unbumed Carbon, % [2] 0.240
11 |Dry Air Weight [69] 4.008| 10 [HHV btulbm "as-fired [1] 26218
12 |Water from H2 Fuel [34E] 0.158| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.058| 20 [Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.007] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.027] 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] 53398
75 [Excess Air, % 125] 7000
MISCELLANEQUS
30  |Unit Qutput, Ml [CMBSTNa 5] | 1221EEI2| = |.A..: Equip power, MJ'hr 40608
22 |Loss Due to Surface Radiation and Convechion, % | 043
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 2421| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 2B6.3| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 24 21| 388 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 2220| 40 |Primary Airflow (Ent Pulv). Kinfhr 272582
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] BIZI1351| 43 |Eecc:"car5rﬁ.ir'nw. Fihr  [42] - [40) 528780
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 22 88
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Verd3 No5 DATE: 30-5ep-23 LOAD: 148MW
TIME START 0315 TIME END : 05:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET S OF 7
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.982
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.221
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1.518
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.074
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.308
&5 |Sensible Heat of Refuse -from Form RES 0.055|
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.593
&2 |Summation of Losses, % Basis 12,835
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 -0.085|
x /00
86 |Moi51u’einhir [16] X [2B)100 -0.001
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.092]
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis 0178
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 40a80.3 0.290|
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 4080.3 0290
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) 87.26
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 1382017
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / 53304
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO Vers#d No.5 DATE: 20-5ep-23 LOAD: 146MW
TIME START 0315 TIME END 05:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.

Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'L..l B |%
1104 CO i Flue Gas 0.063|
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0.430
110 (E Summation of Other Losses, % Basis 0.603
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 40G0.8
1136 Otiver 0.000
113 Summation of Credits, M'hr Basis 40608
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : Ven#d No.5 DATE: 30-Sep-23 LOAD: 14600
TIME START : 03:15 TIME END - 05:15 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7
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APENDICE G6 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.6 (115 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.6
(115 MW)
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Combustion Calculations
Form CMBSTNa

DATA REQUIRED
1 HH\' - Higher Heating Walue of Fuel, kl'kg as fired 28523
2 UBC - Unbumed Carbon, kgi100 kg fuel from RES or SRBb FORM 0268
3 Fuel Flow, kg'hr [4b] 42508
4 a. Measured Fuel Flow 48872
4 b. Calculated Fusl Flow 100,000 = [5] 7 [6] / [1] 42506
5 | Output, Mlhr from Output ltem [37] ao2084
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 87.89
7 Moisture in air, kg'kg Dry Air 0.0058
a8 Barometric Pressure, in mbar from Input Data Shest [8] 11248
g Dry BulbTemperature, % from Input Data Sheet [8] 8.0
10 [Wet BulbTemperature, °C from Input Data Sheet [10) 7.5
11 Relative Humidity, % from Input Data Shest [11] o410
Additional Moisture [Measured)
Abomizing Steam from Cutput ltem [14] 0.000
Sootblowing Steam from Output ltem [11] 0.000
Cither 0.000
12 |Summsation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 = [12]/ [3] 0.000
14 |Additional Moisture, kg/100k) [13] 7 {[1)100) 0,000
If Air Heater (Exc] Strn/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 154 118.0
18 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 1B 2221 154 4204
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 174 487
18 (02 in FG Lwg Air Heater from Input Data Sheet [185] Primary / Secondary or Main 1EB 184 8.78
18C (02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
180 (Primary AH Leakage for Trisecior Type AH, Percent of Total | Primary / Secondary or Main 180 3041 180 go.50
18  |Mass Ash, kg/100 kJ 100 X [20J]4 [1] 0018
If mass of ash (ltem [18]) exceeds 0.085 kg'100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in lkem [75] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kghhr 0.000
21 | CO2 from Sorbent, kg/100 kg Sorb from SREBa ltem [251] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SREBa Item [261] 0.000
23 |Sulfur Capture, kg'kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, ko100 kg fuel from SREb ltem [48] 0.000
25 |Sorb'Fuel Ratio, kg Sorb/ kg Fusl |[2:J].' [3] 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures 0.000
See Form EFFa for HAQC Flue GasTemperatures
PLAMNT HAME - Wenianas ASME PTC 4 MASTER FORM LMNIT NO: Muewva Ventanas
TEST MO : Wer#d Mo.6 DATE: 28-5ep-23 LOAD: 115N
TIME START : 05:30 TIME END : 07-30 CALC BY: M. Snippert
REMARKS - DATE: 18-Diec-23
SHEET10F T
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Combustion Calculations
Form CMBSTND

COMBUSTION PRODUCTS
30 31 3z 33 34
From Input Data Sheet Theo Air Flow Diry Prod Flow Wet Prod Flow H2O Fuel
LIkimate Analysiz kg/100 kg Fuel Mo/ 100 kg Fuel Mol 100 kg Fuel kg/100 kJ
% Mass [30] x K [20]/ K [R30]/ K [30] = KA[1)/100)
A |C 6621
B |UBC 0.268
C |Cb 85.94 11.51 759.00 12.011 5.400
o |5 0.45 4.31 1.4 32.084 0.014
E |H2 4.62 24.20 158.42 20158 2.202 B.03T| 0.156
F |H20 14.80| 18.0153] 0.822 1.0 0.056
G |H2Ow 0.00 18.0153] 0.000 1.0 0.000
H [N2 1.28 28.0134 0.046
| |02 7.60 -4.32 -32.83
J |ASH 5.04
K |vM 34 46
L |FC 4570
M | TOTAL 100.00 =]l 8868.52 32 5.550 33 3.113 4 0.211
35 |Total Theo Air Fusl Check, kg/100 kJ |-:[.’_'.IM]—[3EB]‘ 11.51) 1 ([1] f 100) 3.354
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAFTUIRE
40 |CO2 from Sorb, kg/10D kg fusl [21] * [25] 0.000
41 |H20 from Sorb, kg/10D kg fusl [22] * [25] 0.000
42 |502 from Sorb, Mol 100 kg fuel [32C] * [23] 0.000
43 |Dry Prod Comb, Molf100 kg fuel [32M] + [40] 4401 - 42] 5.550
44 |'Wet Prod Comb, Mol/100 kg fuel [33M] + [41] / 12.0153 + [43] 8.683
48 | Theo Air Corr, kg/100 kg fuel [31M] + 2.16 * [300] " [23] 886.5
47 | Theo Air Corr, Mol'100 kg fusl [46&] F 28.9825 30.81
48 | Theo Air Comr, kgf100 kJ [48] F ([1)100) 3.342
48 |'Wet Gas from Fuel, kg/ 100 kJ {100 - [30.J] - [308] - [200]" [23]) f (1) 100) 0.357
LOCATION AH In| AH Out
50 |Flue Gas Temperature Entering Air Heater, °C 301.0| 118.0
51  |Air Temperature Leaving Air Heater, °C 2653 263.8
52 |Flue Gas Oxigen Content, % 4 87| 278
FLUE GAS ANALYSIS, MOLMDD kg Fuel Diry Wet
53 |M0ister in Air 0 [7] " 1.608 0.00| 0.00
54 |Dry\Wet Products Comb [43] [44] 5.550) 5.550
55 |Aditional Muoisture 0 [13]/ 18.0153 0.00| 0.00
50 [47] * (0.7205 + [53]) 24 20 24.20
57 |Summation [54] + [55] + [58] 2075 20.75
58 20.85 - [52] " (1 + [53]) 16.08] 11.17
80 |Exess Air, % 100 " [52] " [57] / [47] / [58] 20,43 85.08
PLANT HAME : ‘Ventanas ASME PTC 4 MASTER FORM UMNIT NC: MHueva Ventanas
TEST NO - Vers#d No.8 DATE: 2B-Sep-23 LOAD: 115800
TIME START : 05:30 TIMEEND : 07-30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
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Combustion Calculations
Form CMBSTNc

LOCATION AH Im AH Out,
B0  |Excess Air, % 2843 85.09
02, C02, 502 WHEN EXCESS AIR KNOWMN
81
82 |Dry [47] = (0.78905 + [B0] /100) e ey 50.24
83 |Wet [47] = (0.7805 + [53] + (1 + [53]) x [60] / 100) I3 50.24
84 |Dry Gas, Mol'100 kg Fuel [43] + [62] 38.78 55.79
85 |Wet Gas, Mol/100 kg Fuel [44] + [83] + [13 ) 18.015 41.87 58.80
Dry Wet
88 |02, % [B0] » [47] = 02085 / [54] [E4] [651 4.87 0.78
67 [CO2. % {[20C] / 0.1201 + [40] / D.4401) / [B4] [E4] [651 14.17 0.84
88 |Z02, ppm {1 - [23]) x [30D] f 0.32064 / [B84] [54] [E5] 362 262
FLUE GAS PRODUCTS, kgi100 kJ
80 |Dry Air {1+[60] /100) = [48] 4.328 8.186
70 |Wet Gas from Fuel [49) 0.357 0.357
71 | CO2 from Sorbent [407 ! ([1)/100) 0.000 0.000
72 |Moisture in Air [7] = [B8] 0.024 0.035
T3 |Water from Sorbent [41] 5 ([1y100) 0.000 0.000
74 |Additional Moister [14] 0.000 0.000
75 |Total Wet Gas [89] + [7O] + [71] + [72] + [73] + [74] 4.707 6.578
76 |H20 in Wet Gas [34M] + [72] = [73] +[74] 0.238 0.246
77 |Dry Gas [75] - [76] 4472 6.332
78 |H2D in Wet Gas, % Mass 100 = [78]/ [75] 50 374
78  |Residue, kgkg Total Refuse at each location 0.000 0.000
20  |Residue, k1100 kJ {[20J] + [2] + [24]) / ([1] ! 100) 0.020 0.020
81  |Residue in Wet Gas, kg/kg [79] = [80]/ [75] 0.000 0.000
82 |Leakage, % Gas Entering 100 = ([75L] - [FSE]} ! [FSE] 3074
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 301.04 118.01
84 |Average AH Air Leakage Temp, °C {1-[1207]) = [18A}+{18D] = [188] 28.24 284,86
85  |H Air Lvg, kJ'kg T=[83].H2O=[7] @525
88 |H Air Ent. kl'kg T=[B4].H2O=[7] 3.267
87 |Cpg. klkg °C T=[83].H2O=[78E]. RES=[21E] 1.013
88 |AH Gas Qutlet Temperature Excluding Leakage, °C
[83] + ([82] / 100 « ([85] - [26]} ! [87]) 155.08
AIR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg'hr
90 |Input from Fusl MJhr 5]/ [8] MDD 1128779
91  |Fuel Rate, kg'hr 1000 = [80] / [1] 42506
82 |Residue Rate, kghr [80] = [80]/ 10 2281
893 |Wet Flue Gas, kg/hr [FS]=[B0]/ 10 531839 743185
05  |Excess Air Lvg Blr, % [80] 85.09
98 | Total Air to Bir, Kghr {1+[B5]/ 100) = (1+ [7]) = [48] = [BO]/ 10 702850
PLANT NAME : Ventanas ASME FTC 4 MASTER FORM UNIT MO: Nueva Ventanas
TESTNO: Verdd No.§ DATE: 2B8-Sep-23 LOAD: 115MW
TIME START : 05:30 TIME EMD :  07:30 CALC BY: M. Snippert
REMARKS - DATE: 18-Dec-23
SHEET2OF 7
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Former PTM team of KEMA
Unbumed Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 [AshinFuel, % [from Form CMBSTNE [30J] [ 5042 [HHV Fusl, kJfkg "ss fired 26523
3 [Fuel Mass Flow Rate, kghr [from Form CMBSTNa [36] | [ 42506[4b  [Form CMBSTNa 1]
a)  [Iem [3] - Use measured or estimated value inttially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated until estimated value is within 1% of calculated value.
b)  Residue splits estimated. Enter value in Col [3] and calculate Col [5).
Residue rate measured. Enter measwed mass flow rates in Col [5]. Whem residue is not measured at all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of calculated
c) Enter the % free carbon in Col [] {total carbon comecter for CO2). Units with sorbent: Enter the % CO2 in Col [7)
5 Residue Mass Flow B T g Residus Split % EI| |
c coz c coz2
Location Input Calculated In Residus In Residus Input Calculated Witd Ave 9% Wid Awve %
kg'hr kg'hr % % 100 = [5]/ [G6F] [6] = [E]/ 100 [71x=[E)/ 100
A |Bottom Ash 0.00 0.00 3.30 0.00 15.00 0.00 0425 0.000
B |Fly Ash 0.00 0.00 5.35 0.00 85.00 0.00 4548 0.000
C  |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.000
F [TOTAL 5 | o000 0.00 & [ 100.00 0.00 o [ 5042 0 [ 0.000
UNITS WITHOUT SORBENT
11  |Unbumed Carbon. kg/ 100 kg Fuel [1] = [9F)/ (100 - [9F]) 0_268
20 |Total Residue, kg’ 100kg Fuel [1]+[11] 5.3
UNITS WITH SORBENT
d] Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (lems [4] and [5]) and complete Sorbent Calculation Forms.
11 |Unbumed Carbon, kg' 100 kg Fuel from Form SRBE em [49] 0.000
20 |Total Residue, kg’ 100kg Fuel from Form SRBE em [50] 0.000
TOTAL RESIDUE
21 [Total Residue, kghr [1200 x [2] 1100 2261
2]  When all residue collection locations are measured, the measured residue split is used for calculations. i a portion
of the residue mass is estimated, repeat calculation above untd Col [6F] and ltem [21] agree within 2%
22 [Totsl Residue, kg/100 kJ [100 % 201/ 2] 0.020
SENSIBLE HEAT RESIDUE LOSS, %
23 24
Location Temg [8] % [22] Residus X H Residus i 10000 Loss
Residue [°C) % kg’ 100 kJ klkpg %
A |Furnace 1100 15.00 X 0.020 x 12052 i 10000 0.036
B |Fly Ash 120 85.00 X 0.020 X 78.7 i 10000 0.013
C |Economizer 0 0.00 % 0.020 x -17.8 i 10000 0.000
D a 0.000
E 1 0.000
Total 25 0.048
HResidue=018xT+ 1.00E4xT*2-2B43EA x T*3-12.05
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Mueva Ventanas
TEST NO Ven#ld Mo.g DATE: 28-Sep-23 LOAD 115MW
TIME START 05:30 TIME END : 07:30 CALC BY M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET4 OF 7
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Efficiency Calculations Data Required

Form EFFa
TEMPERATURES, °C
1 |Reference Temperaturs 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 3501 24 |Enthalpy Dry Air 1110
2B |Enthalpy Water Vapor 2047
3 |Awverage Exit GasT (Excl Lkg) from CMBSTMa [15] orEFFa [51] | 155.1] 3A |Enthalpy Dry Gas 131.12
3B (Enthalpy Steam @ 1 PSIA 27801
3C  |Enthalpy Water Vapor 24538
£ [Fuel Temperature [ 798 4a [Enthalpy Fusl -28.73
HOT AIR QUALITY CONTROL EQUIPMENT
5 |Entering GasTemperature 0.00 5A Enthalpy Wet Gas 0.0
G |Leawing GasTemperature 0.00 8A Enthalpy of Wet Gas 0.0
6B  Enthalpy of Wet Air 0.00
8C  Enthalpy of Wet Air @T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMBSTN
10 |Dry Gas Weight 77 4472 18 |Unbumed Carbon, % [2] 0.258
11 |Dry Air Weight [69] 4328| 10 [HHV btulbm "as-fired” [1] 26523
12 |Water from H2 Fuel [34E] 0.158| HOT AGC EQUIPMENT
13 |Water from H20 Fuel [34F) 0.058| 20 [Wet Gas Entering [T5E] 0.00
14 |Water from H20wfuei [34G] 0.000f 21 [H20 in Wet Gas. % [TEL] 0.00
15  |Moisture in Air /b DA 7l 0.008] 22 |Wet Gas Leaving [T5L] 0.00
16 |Moisture in Air /10KB | 0.024| 23 |Residue in Wet Gas, % [B1E] 0.0
17 |Fuel Rate Est. Klb'hr [3] 42598
75 [Excess Air, % 125] B5.00
MISCELLANEQUS
30 [Unit Qutput, MJhr [CMBSTMa 5] [ 2e2034] 31 [Aux Equip powsr, MJ/hr 33804
22 |Loss Due to Surface Radiation and Convechion, % | 053
33A |Flat Projected Surface Area, ft* 0/vE0| 233C |Awerage Surface Temperature, F 10127
33B |Average Velocity of Air Near Surface, ftisec 0/0i1.87) 330 |Average Ambient Temperature Mear Surface, F 0Ty
ENT AIRTEMP {Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 2221| 358 |Enthalpy Wet Air, Btulb 0.00
36A |Pri AirTemp Leaving Air Htr, F CMBSTNa [51) 263.8| 208 |Enthalpy Wet Air, Btulb 0.00
3TA |Average AirTemp Entering Pulverizers 0.0] 378 |Enthalpy Wet Air, Biwlb 0.0
3BA |Average PulverizerTempering AirTemg 2221| 388 |Enthalpy Wet Air, Btwlb 0.0
38 |Sec AirTemp Entering, F CMBSTMa [16A] 4204| 40 |Primary Airflow (Ent Pulv). Kinfhr 213730
41  |PulverizerTemperng Arflow, Klb'hr [40] x ([36BH3TB]W{[36B]-[38B]) 0.00
42 |Total Axr Flow, Kiv'hr from FORM CMBSTNc [26] 702850] 43 [Secondary Aifiow, Klohr  [42] - [400] 438130
44 |Average Entering AirTemperature, F ([35A] x ([40] - [#1]) + [30] x [43] + [38] = [41]M[42] 36.01
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO Mueva Ventanas
TEST NO Verd3 No.g DATE: 28-5ep-23 LOAD: 115MW
TIME START 05:30 TIME END : 07:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET S OF 7
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Efficiency Calculations
Form EFFb
LOSSES, % Enter Caleulated Result in% Column [B] MJ B | 9%
i[ﬂ'y Gas [10] x [3A}100 5.864
x /100
LlWaberfrcm H2 Fue [12] X {[3B]- [1A]y /100 4.130|
x{ 4511100
i['i\faberf'orr H20Fuel [13] ={ [2B] - [1A]¥100 1.498]
xf 451100
i‘_'ﬂraherfrt:m H20w Fuel [14] x {[3C] /100 0.000|
x /D0
i[l‘-’loisw'e in Air [16] x [3C] 1100 0.0a0|
x /100
85 |Unbumed Carbon in Ref [18] x 33700/ [18]= x 33700/ 0.340)
&5 |Sensible Heat of Refuse -from Form RES 0.042)
&7 |Hot AQC Equip ([20] X ([5A] - [BA]) - ([22] - [20]) = ([3C] - [GB])) 1100
| (X -)-{-)x({- piioo 0.000
&8 |Other Losses, % Basis -from Form EFFc ltem[110] 0.793
&2 |Summation of Losses, % Basis 12.78
LOSSES, MJ/hr  Enterin MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa lem [32] 0.00D 0.000)|
76 |Sorbent Calcination/Dehydration -from Form SRBe ltem([7T7] 0.00D 0.000|
77 |Water from Sorbent -from Form SRBe ltem [65] 0.00D 0.000|
T8
T2
B0 |Other Losses, MJ'hr Basis -from Form EFFe ltem[111] D.00D 0.000|
B1 |Summation of Losses, MJ/hr Basis 0.0D0 0000
CREDITS, % Enter Calculation Result in% Column [B]
85 |EnteringDr;.'Ar [11] ¥ [24] 100 0.480)
x /00
86 |Moi51u’einhir [16] X [2B)100 0.005
x 00
&7 |Sensit: = Heat in Fuel 100 = [4A) 18] -0.108
i00x
BB |Sulfation ~from Form SRBc ltem [30] 1}
B2 |Other Credits, % Basis ~from Form EFFe ltem [112] 1}
B0 |Summation of Credits, % Basis 0377
CREDITS, MJihr Enter Calculated Result in MEB Column [A]
85 |Auxiliary Equipment Power [31] 33304 0.299|
85 |Sensible Heat from Sorbent -from Form SRBc liem[B5] 0.00D 0.000)|
@7 |Other Credits, MK.Jhr Basis ~from Form EFFc ltem[113] D.00D 0.000|
B8 |Summation of Credits, MJ/hr Basis 33804 0.299
100 |Fuel Eff. % (100 - [28] + [B0])X [30] /([20] + [B1] - [2B])
T Mo o+ A - o+ ) §7.89
101 (Input from Fuel, MJ 100 = [30] 7100]= 100x 1128779
102 |Fuel Rate, Kghr 1,000 x [101]/18]=1000x / 42506
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Hueva Ventanas
TEST NO Versd No.& DATE: 28-5ep-23 LOAD: 115MW
TIME START 05:30 TIME END 07:30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET&OF 7
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFR. Refer to
the text of PTC 4 for the calculation method.

Htm Tor E LOSSES, % Enter Calculated Result in % Column [B] A |l¢'L..l B |%
1104 CO i Flue Gas 0.064]
1108 Formation of MCx 0.000
i10c Fulwerizer Rejects 0.000
1100 Air Infiltration 0.000
110E Unburmed Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agresement 0.529
110 (E Summation of Other Losses, % Basis 0.783
LOSSES, MU/hr Enter in MKE Column [A] 0.000
1114 Wet Ash Fit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0000
111C Sensible Heat in Recydle Streams - Gas 0000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Otiver 0.000
111 Summation of Other Losses, Md/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
1124 Otiner 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJWhr Enter Result in MKB Column [A]
1134 Heat in Additional Moisture (extemal to envelops) 33804
1136 Otiver 0.000
113 Summation of Credits, M'hr Basis 33804
PLANT MNAME : ‘entanas ASME PTC 4 MASTER FORM URNIT MO: Musva Ventanas
TEST MO : WVen#d No.G DATE: 28-Sep-23 LOAD: 115MW
TIME START : 05:30 TIME END - 07-30 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETTOF 7
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APENDICE G7 RESULTS ASME PTC 4 HEAT BALANCE METHOD
TEST NO.7 (82.0 MW) / RESULTADOS ASME PTC 4
METODO DE BALANCE DE TERMICO PRUEBA NO.7
(82 MW)
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Combustion Calculations
Form CMBSTNa
DATA REQUIRED
1 HHV - Higher Heating Value of Fuel, kJ/kg as fired 26507
2 |UBC - Unburned Carbon, kg/100 kg fuel from RES or SRBb FORM 0.368
3 |Fuel Flow, kg/hr [4b] 32157
4 a. Measured Fuel Flow 36936
4 b. Calculated Fuel Flow 100,000 x [5] / [6]/[1] 32157
5 Output, MJ/hr from Qutput ltem [37] 751676
6 Fuel Efficiency, % (estimate initially) from Input Data Sheet [6] 8819
7 |Moisture in air, kg/kg Dry Air 00058
8 |Barometric Pressure, in mbar from Input Data Sheet [8] 11219
9 |Dry BulbTemperature, °C from Input Data Sheet [9] 84
10 |Wet BulbTemperature, °C from Input Data Sheet [10] 79
11 |Relative Humidity, % from Input Data Sheet [11] 94.6
Additional Moisture (Measured)
Atomizing Steam from Qutput ltem [14] 0000
Sootblowing Steam from Output tem [11] 0.000
Other 0.000
12 |Summation Additional Moisture 0.000
13 |Additional Moisture, kg/100 kg Fuel 100 x [12] /73] 0.000
14 |Additional Maisture, kg/100kJ [13]/ ([1)/100) 0.000
If Air Heater (Excl Stm/Wir Coil) Enter following
15 |GasTemp Lvg AH, °C from Input Data Sheet [15] Primary / Secondary or Main 158 15A 1146
16 |AirTemp Ent AH, °C from Input Data Sheet [16] Primary / Secondary or Main 16B 2413 16A 67 66
17 |02 in FG Ent Air Heater from Input Data Sheet [17] Primary / Secondary or Main 178 17TA] 65.26]
18 |02 in FG Lvg Air Heater from Input Data Sheet [18] Primary / Secondary or Main 18B 18A/ 11.51
18C |02 Measurement Basis Dry (0) or Wet (1) 18C 0.00
18D |Primary AH Leakage for Trisector Type AH, Percent of Total |Primary / Secondary or Main 18D| 2472 18D 75.28
19 |Mass Ash, kg/100 kJ 100 X [30J1/[1] 0.020
If mass of ash (ltem [19]) exceeds 0.065 kg/100 kJ or Sorbent
utilized. Enter Mass Fraction of Refuse in Item [79] for each location
SORBENT DATA (Enter 0 if Sorbent not Used) 0.000
20 |Sorbent Rate, kg/hr 0.000
21 |C02 from Sorbent, kg/100 kg Sorb from SRBa ltem [25]] 0.000
22 |H20 from Sorbent, kg/100 kg Sorb from SRBa Item [26]] 0.000
23 |Sulfur Capture, kg’kg Sulfur from SRBb ltem [45] 0.000
24 |Spent Sorbent, kg/100 kg fuel from SRBb ltem [48] 0.000
25 [Sorb/Fuel Ratio, kg Sorb/ kg Fuel |20/ (3] | 0.000
HOT AIR QUALITY CONTROL EQUIPMENT DATA
26 |02 in FG Ent HAQC Flue GasTemperatures | 0.000]
See Form EFFa for HAQC Flue GasTemperatures
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TESTNO : Ven#3 No.7 DATE: 29-Sep-23 LOAD: a2Mmw
TIME START : 05:45 TIME END - 07-45 CALC BY: M. Snippert
REMARKS DATE: 18-Dec-23
SHEET10F7
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Combustion Calculations
Form CMBSTNb

COMBUSTION PRODUCTS

30 31 | 32 | 33 l 34
From Input Data Sheet Theo Air Flow Dry Prod Flow Wet Prod Flow H20 Fuel
Ultimate Analysis kg/100 kg Fuel Mol/100 kg Fuel Mol/100 kg Fuel kag/100 kJ
% Mass [30] x K [30]/ K [30]/ K [30] x K/([11/100)
A |C 66.20
B [UBC 0.368
C |[Cb 65.83 11.51 757.73 12.011 5481
D |S 0.49 431 21 32 064 0.015
E [H2 459 34 29 157.39 2.0159] 2277 8937 0.155
F |H20 14.56 18.0153 0.808 1.0 0.055
G |H20v 0.00 18.0153 0.000 1.0 0.000
H [N2 1.28 28.0134 0.046
1 |02 7.65 -4.32 -33.05
J |ASH 522
K [VvM 34.64
L |FC 4558
M |TOTAL 9999 31 884.18 32 5542 33 3.085 34 0.210
35 |Total Theo Air Fuel Check, kg/100 kJ |([31M] +[30B] * 11.51)/([1]/ 100) | 3.352
CORRECTIONS FOR SORBENT REACTIONS AND SULPHUR CAPTUIRE
40 [CO2 from Sorb, kg/100 kg fuel 2117 [25] 0.000)
41 [H20 from Sorb, kg/100 kg fuel [22]* [25] 0.000)
42 |SO2 from Sorb, Mol/100 kg fuel [32D] * [23] 0.000)
43 |Dry Prod Comb, Mol/100 kg fuel [32M] + [40] /44.01- [42] 5 547]
44 [Wet Prod Comb, Mol/100 kg fuel [33M] + [41]/ 18.0153 + [43] 8.627]
46 |Theo Air Corr, kg/100 kg fuel [31M] +2.16 * [30D] * [23] 884.2
47 | Theo Air Corr, Mal/100 kg fuel [46] / 28 9625 30.53
48 |Theo Air Corr, kg/100 kJ [46] / ([11/100) 3.336]
49 |Wet Gas from Fuel, kg/100 kJ (100 - [30J] - [30B] - [30D]* [23])/ ([1]/100) 0.356]
LOCATION AH In AH Out|
50 |Flue Gas Temperature Entering Air Heater,°C 2818 114.6
51 |Air Temperature Leaving Air Heater, °C 2480 246.2
52 |Flue Gas Oxigen Content, % 6.26 11.51
FLUE GAS ANALYSIS, MOL/100 kg Fuel Dry Wet
53 [Moister in Air 0 [7]1* 1.608 0.00] 0.00
54 |Dry/Wet Products Comb 143] [44] 5542 5.542
55 |Aditional Moisture 0 [13]/18.0153 0.00 0.00|
56 [47]* (0.7905 + [53]) 2413 24.13)
57 |Summation [54] + [55] + [56] 29 67 29 67]
58 20.95 - [62] * (1 +[53]) 14.69 9.44]
60 [Exess Air, % 100 * [52] * [57]/ [47] / [58] | 41.42] 11852
PLANT NAME : entanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TESTNO : Ven#3 No.7 DATE: 29-Sep-23 LOAD: 82MW
TIME START : 05:45 TIMEEND : 07:45 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET 2 OF 7
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Combustion Calculations
Form CMBSTNc

LOCATION AH In AH Out
60 |Excess Air, % 4142 118 52
02, C02, S02 WHEN EXCESS AIR KNOWN
61
62 |Dry [47] x (0.7905 + [60] /100) 36.78 60.31
63 |Wet [47] x (0.7905 + [53] + (1 +[53]) x [60] / 100 36.78 60.31
64  |Dry Gas, Mol/100 kg Fuel [43] +[62] 42.32 65.86
65  |wet Gas, Mol/100 kg Fuel [44] +[63] + [13 1/ 18.015 4541 68.94
Dry Wet
66 |02, % [60] x [47] x 0.2095 / [64] [64] [65] 6.26 1151
67 |C02,% ([30C] / 0.1201 + [40] / 0.4401) / [64] [64] [65] 12.95 8.32
68 |S02, ppm (1-[23]) x [30D]/ 0.32064 / [64] [64] [65] 361 232
FLUE GAS PRODUCTS, kg/100 kJ
69  |Dry Air (1 +[60] /100)x [48] 4717 7289
70 |Wet Gas from Fuel [49] 0.356] 0.356
71 |CO2 from Sorbent [40] / ([1)/100) 0.000 0.000
72 |Moisture in Air [7] x [69] 0.027 0.042
73 |Water from Sorbent [41]/([1}/100) 0.000 0.000
74 [Additional Moister [14] 0.000 0.000
75  [Total Wet Gas [69] + [70] + [71] +[72] + [73] + [74] 5.101 7.688
76 |H20in Wet Gas [34M] + [72] + [73] + [74] 0.237 0252
77 |Dry Gas [75] - [76] 4 864 7436
78 |H20 in Wet Gas, % Mass |100 x [76] / [75] 465 328
79 |Residue, kg/kg Total Refuse at each location 0.000, 0.000
80 |Residue, kJ/100 kJ ([30J] + [2] +[24]) / ([1] / 100) 0.021 0.021
81 |Residue in Wet Gas, kg/kg [79] x [80] / [75] 0.000 0.000
82 |Leakage, % Gas Entering 100 x ([75L] - [T5E]) / [T5E] 50.71
GAS TEMPERATURE CORRECTION FOR AH LEAKAGE
83 |GasTemp Lvg (INCL LKG), °C [15] 28176 114 58
84 |Average AH Air Leakage Temp, °C (1-[18D]) x [16A]+[180] x [16B] 3489 24754
85 |H Air Lvg, kJ/kg T=[83] H20=[7] 90.78
86 |HAIrEnt, klikg T=[84] H20=[7] 9.971
87 |Cpg, kJ/kg °C T=[83] H20=[78E], RES=[81E] 1.014
88 |AH Gas Outlet Temperature Excluding Leakage, °C
[83] + ([82] / 100 x ([85] - [86]) / [87]) 154.99
AIR, GAS, FUEL & RESIDUE MASS FLOW RATES, kg/hr
90  |Input from Fuel MJ/hr [5]/[6] /100 852363
91  |Fuel Rate, kg/hr 1000 x [90] / [1] 32157
92 |Residue Rate, kg/hr [80] x [90]/ 10 1797
93 |Wet Flue Gas, kg/hr [75] x [90]/ 10 434795 655272
95 |Excess Air Lvg BIr, % [60] 118.52
96 |Total Air to BIr, Kg/hr (1 +[95]/100) x (1+ [7]) x [48] x [90]/ 10 624912
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TESTNO : Ven#3 No.7 DATE 29-Sep-23 LOAD: a82Mw
TIME START : 05:45 TIMEEND : 07:45 CALC BY: M. Snippert
REMARKS : DATE 18-Dec-23
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Unburned Carbon and Residue Calculation
Form RES
DATA REQUIRED FOR RESIDUE SPLIT
1 JAshin Fuel, % [from Form CMBSTND [30J] | 522[2 [HHV Fuel, kJikg 'as fired" 26507
3 |Fuel Mass Flow Rate, kg/hr |from Form CMBSTNa [4b] | | 32157]4b  |Form CMBSTNa [1]
a) Item[3] - Use measured or estimated value initially. (See CMBSTMa)
Recalculate after boiler efficiency has been calculated until estimated value is within 1% of calculated value.
b) Residue splits estimated. Enter value in Col [8] and calculate Col [5].
Residue rate measured. Enter measured mass flow rates in Col [5]. Whem residue is not measured at all locations,
estimate split and flow for measured locations. Reiterate until estimated total residue is within 2% of calculated.
c)  Enter the % free carbon in Col [6] (total carbon comrecter for CO2). Units with sorbent: Enter the % CO2 in Col [7]
5 |  Residue Mass Flow 6 | 7 8 | Residue Split % 9 | 10|
C co2 c co2
Location Input Calculated In Residue In Residue Input Calculated Witd Ave % Wid Ave %
kg/hr kg/hr % % 100 x [5] / [5F] [6]x[8]/ 100 [71x[8] /100
A |Bottom Ash 0.00 0.00 453 0.00 15.00 0.00 0.680 0.000
B |Fly Ash 0.00 0.00 6.95 0.00 85.00 0.00 5.908 0.000
C  |Economizer 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
D 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
E 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.000
F_|ToTaL 5 | ooo 0.00 8 | 10000 0.00 9 6.587 10 | 0.000
UNITS WITHOUT SORBENT
11 Junbumed Carbon, kg/ 100 kg Fuel Ji11x [3F1 7 (100 - [9F]) D 368
20 [Total Residue, kg/ 100kg Fuel | ORI 5.50
UNITS WITH SORBENT
d)  Enter average C and CO2 in residue, [9F] and [10F] above or SRBa (ltems [4] and [5]) and complete Sorbent Calculation Forms
11 |Unbumed Carbon, kg/ 100 kg Fuel |from Form SRBbD ltem [49] 0.000
20 |Tota| Residue, kg/ 100kg Fuel |Tl0m Form SREBb ltem [50] 0.000
TOTAL RESIDUE
21 |Total Residue, kg/nr J20] x [3] 1100 1797
e)  When all residue collection locations are measured, the measured residue split is used for calculations. If a portion
of the residue mass is estimated, repeat calculation above until Col [5F] and ltem [21] agree within 2%.
22 [Total Residue, kg/100 kJ J100 x [20] / [2] 0.021
SENSIBELE HEAT RESIDUE LOSS, %
23 24 |
Location Temp 18] X [22] Residue x H Residue ! 10000 Loss
Residue (°C) % kg/ 100 kJ kJikg %
A |Fumace 1100 15.00 X 0.021 X 1205.2 ! 10000 0.038
B |Fly Ash 120 85.00 X 0.021 X 76.7 / 10000 0.014
C  |Economizer 0 0.00 X 0.021 X -17.9 ! 10000 0.000
D 0 0.000
E 0 0.000
Total 23 0.052
HResidue =016 x T + 1.09E-4 x T"2 - 2 843E-8 x T"3 - 12.95
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TESTNO : Ven#d No.7 DATE: 29-Sep-23 LOAD: S2MW
TIME START 05:45 TIME END : 07:45 CALC BY: M. Snippert
REMARKS DATE: 18-Dec-23
SHEET4 OF 7
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Efficiency Calculations Data Required
Form EFFa
TEMPERATURES, °C
1 Reference Temperature 25| 1A |EnthalpyWater(25 °C Ref.) 105
2 |Average Entering AirTemp from CMBSTNa [16] or EFFa [44] 5690 2A [Enthalpy Dry Air 3216
2B |Enthalpy Water Vapor 59.50
3 |Average Exit GasT (Excl Lkg) from CMBSTNa [15] orEFFa [51] | 1550 3A [Enthalpy Dry Gas 131.03
3B |Enthalpy Steam @ 1 PSIA 2790.0
3C |Enthalpy Water Vapor 24521
4 [Fuel Temperature | 8.35] 4A [Enthalpy Fuel -27.98
HOT AIR QUALITY CONTROL EQUIPMENT
5 |Entering GasTemperature 0.00 5A  Enthalpy Wet Gas 0.00
6 |Leaving GasTemperature 0.00 6A Enthalpy of Wet Gas 0.00
6B  Enthalpy of Wet Air 0.00
6C  Enthalpy of Wet Air @ T=[3] 0.00
RESULT FROM COMBUSTION CALCULATION FORM CMEBSTN
10 [Dry Gas Weight 77 4864] 18 [Unbumed Carbon, % 2] 0.368
11 | Dry Air Weight [69] 4717 19 |HHVY biwlbm "as-fired" [1] 26507
12 |Water from H2 Fuel [34E] 0.155|HOT AQC EQUIPMENT
13 [water from H20 Fuel [34F] 0055 20 [wet Gas Entering [75E] 0.00
14 | Water from H20vfuei [34G] 0.000] 21 |H20in Wet Gas, % [78L] 0.00
15 |Moisture in AIr /b DA [7] 0.006] 22 |[|WetGas Leaving [75L] 0.00
16  |Moisture in Air Ib/10KB [72] 0.027] 23 |Residue in Wet Gas, % [B1E] 0.00
17 |Fuel Rate Est. Klb/hr [3] 32157
25 |Excess Air, % [95] 11852
MISCELLANEQUS
30 [Unit Output, MJ/hr [CMBSTNa 5] 751676] 31 [Aux Equip power, MJ/nr 27396
32 |Loss Due to Surface Radiation and Convection, % | 0.70
33A _|Flat Projected Surface Area ft2 0/0/50] 33C |Average Surface Temperature, F 0012y
33B |Average Velocity of Air Near Surface, ft/sec 0/0/1.67| 33D |Average Ambient Temperature Near Surface, F 0/0i77
ENT AIRTEMP (Units with primary and secondary air flow)
35A |Pri AirTemp Entering, F CMBSTNa [16B] 2413| 35B |Enthalpy Wet Air, Btu/lb 0.00
36A | Pri AirTemp Leaving Air Hir, F CMBSTNa [51] 246.2| 36B |Enthalpy Wet Air, Btw/lb 0.00
37A |Average AirTemp Entering Pulverizers 00| 378 |Enthalpy Wet Air, Btw/lb 0.00
38A |Average PulverizerTempering AirTemp 24.13| 38B |Enthalpy Wet Air, Btwlb 0.00
39 |Sec AirTemp Entering, F CMBSTNa [16A] 67.66] 40 [Primary Airflow (Ent Pulv), Klb/hr 154463
41  |PulverizerTempering Airflow, Klb/hr [40] x ([36B]-[37B])/([36B]{38B]) 0.00
42 | Total Air Flow, Kib/hr from FORM CMBSTNC [96] 624912| 43 |Secondary Alrflow, KIb/hr  [42] - [40] 470449
44 |Average Entering AirTemperature, F ([35A] x ([40] - [41]) + [39] x [43] + [38] x [41])/[42] 56.90
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TESTNO : Wend#3 No.7 DATE: 29-Sep-23 LOAD: a2MW
TIME START 05:45 TIME END : 07:45 CALC BY M. Snippert
REMARKS DATE: 18-Dec-23
SHEET S OF 7

CerTa Veritas - Doc. No. 23-0113, Date of issue: 2023-12-22 - www.certaveritas.com

APENDICE G7-6



CerTa Veritas

&

Former PTM team of KEMA
Efficiency Calculations
Form EFFb
LOSSES, % EnterCalculated Result in% Column [B] MJ B | e
| 60 ory Gas [10] x [3A}/100 6.373)
x /100
ilWater from H2 Fuel [12] X ([3B] - [1A]) /100 4.155]
x( -451/100
62 [WaterfromH20Fuel [13] x( [3B]- [1A])/100 1475
x(  -45J100
63 |Water from H20v Fuel [14] x ([3C] /100 0.000]
x /100
64 [Moisture in Air [16] x [3C] /100 0.067
x /100
65 |Unburned Carbon in Ref [18] x 33700 /[19] = x 33700/ 0.468
66 |Sensible Heat of Refuse -from Form RES 0.052
67 |Hot AQC Equip ([20] X ([5A] - [6A]) - ([22] - [20]) X ([6C] - [6B])) /100
I (X(-)-(-)x(- »/100 0.000
68 |Other Losses, % Basis -from Form EFFc ltem[110] 0.971
69 |Summation of Losses, % Basis 13.56
LOSSES, MJihr  Enter in MKB Column [A]
75 |Surface Radiation and Convection -from Form EFFa Item [32] 0.000 0.000
76 |Sorbent Calcination/Dehydration -from Form SRBC Item[77] 0.000 0.000
77 |Water from Sorbent -from Form SRBc ltem [65] 0.000 0.000
78
79
80 |Other Losses, MJ/hr Basis -from Form EFFc ltem[111] 0.000 0.000
81 |Summation of Losses, MJ/hr Basis 0.000 0.000
CREDITS, % Enter Calculation Result in% Column [B]
85 [Entering Dry Air [11] X [2A]/100 1517
x /100
86 |MoistureinAir [16] X [2B1/100 0.016]
x /100
87 [Sensible Heat in Fuel 100 x [4A] /[19] -0.106
100x /7
88 |Sulfation -from Form SRBc Item [80] 0
89 |Other Credits, % Basis -from Form EFFc Item [112] 0
90 |Summation of Credits, % Basis 1.428
CREDITS, MJ/hr Enter Calculated Result in MKB Column [A]
95 |Auxiliary Equipment Power [31] 27396 0.321
96 |Sensible Heat from Sorbent -from Form SRBc ltem[85] 0.000 0.000
97 |Other Credits, MKJ/hr Basis -from Form EFFc ltem[113] 0.000 0.000
98 |Summation of Credits, MJ/hr Basis 273596 0.321
100 |Fuel ET, % (100 - [69] + [90]) X [30] /([30] + [B1] - [98])
I (oo- + x [ - + ) 38.19
101 |Input from Fuel, MJ 100 x [30] /[100]= 100x [ 852363
102 |Fuel Rate, Kg/hr 1,000 x [101] /[19] = 1000 x / 32157
PLANT NAME : Ventanas ASME PTC 4 MASTER FORM UNIT NO Nueva Ventanas
TEST NO: Ven#3 No.7 DATE: 29-Sep-23 LOAD 82MW
TIME START : 05:45 TIME END : 0745 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEETGOFT
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Efficiency Calculations Other Losses and Credits
Form EFFc

The losses and credits listed on this sheet are not universally applicable to all fossil fired steam generators and are usually minor. Losses/credits that have not been specifically
identified by this Code but are applicable in accordance with the intent of the Code should also be recorded on this sheet. Parties to the test may agree to estimate the losses o
credits in lieu of testing. Enter a "T" for tested or "E” for estimated in the second column, and result in appropriate column. Enter the sum of each group on Form EFFb. Refer to
the text of PTC 4 for the calculation method.

Itm TorE LOSSES, % Enter Calculated Resuiltin % Column [B] A IMJ B %
110A COin Flue Gas 0.073
110B Formation of NOx 0.000
110C Pulverizer Rejects 0.000
110D Air Infiltration 0.000
110E Unburned Hydrocarbons in Flue Gas 0.000
110F Unmeasured Loss, as per agreement 0.200
110G |E Surface Radiation Loss, as per agreement 0.698
110 |E Summation of Other Losses, % Basis 0.971
LOSSES, MJ/hr Enter in MKB Column [A] 0.000
111A Wet Ash Pit 0.000
1118 Sensible Heat in Recycle Streams - Solid 0.000
111C Sensible Heat in Recycle Streams - Gas 0.000
111D Additional Moisture 0.000
111E Cooling Water 0.000
111F Air Preheater Coil (supplied by unit) 0.000
111G Other 0.000
111 Summation of Other Losses, MJ/hr Basis 0.000
CREDITS, % Enter Calculation Result in % Column [B]
112A Other 0.000
112 Summation of Credits, % Basis 0.000
CREDITS, MJ/hr Enter Result in MKB Column [A]
113A Heat in Additional Moisture (external to envelope) 27396
1138 Other 0.000
113 Summation of Credits, MJ/hr Basis 2739.8
PLANT NAME Ventanas ASME PTC 4 MASTER FORM UNIT NO: Nueva Ventanas
TEST NO Ven#3 No.7 DATE: 29-5ep-23 LOAD: 82MwW
TIME START : 0545 TIME END : 07:45 CALC BY: M. Snippert
REMARKS : DATE: 18-Dec-23
SHEET7OF 7
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Absolute relative Random Systematic
. Average standard I L X .
Measured Parameaters unit o sensitivity Sensitivity | Uncertainty | Uncertainty
Value Deviation . .
coefficient coefficient of Result of Result
1 |P Barometer bar|a) 11234 0.0003 -1.74000 -0.000E3 -0. 00004 -0.00174
2 |T Ambient Temp. ’C 11.12 0.3874 -0.14018 -0.00065 -0.00496 -0.0700%9
3 |4 Rel Humidity % 9192 03318 0.02127 O 00DES 0.00064, 0.04253
4 |dP HP FW Inlet Boiler mbar 349525 3.3187 3.00940 0.50271 0.91172 594734
5 |P HP FW Inlet Boiler bar(g) 177.45 0.6873 0.13836 0.01038 0.00BGE 0.13974
& (T HP FW Inlet Boiler ’C 250.54 0.0726 -7.005%0 -0.74185 -0.04645 -14.0118|
7 |dP HP Spray W. Bailer mbar 000 0.0000 0.00000 000000 0. 00000 0.00000)|
E [P HP Spray W. Boiler bar|z) 180.27 0.7323 0.00000 000000 0. 00000 0.00000)|
o |T HP Spray W.Boiler ’C 1.33 0.9815 0.00000 000000 000000 0.00000)|
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 000000 0.00000 000000
11 |P RH Spray W .Boiler bar|g) 9274 03686 0.00000 000000 000000 000000
12 |T RH Spray W _Bailer = 18927 01722 0.00000 000000 0. 00000 0.0RD000)|
13 [P Auxiliary Steam bar|z) 172 52 0.7101 0.00000 000000 0. 00000 000000
14 (T Auxiliary Steam ’C 424 38 2.1058 0.00000 000000 0. D000 00000
15 |P Extraction HPH#G bar(g) 40.52 0.0882 -0.03526 -0.00061 -0.00028 -D.03561)
16 |T Extraction HPHZE C 335.96 0.9528 0.03483 0.00454 0.00303 06965
17 [T FW Inlet HPH#E T 217.98 0.0660 0.B4337 0.07769 000508 1.68674
13 |T Drain HPH=S C 223.69 0.0688 -0.06201 -0.00586 -0.00039 -0.12403|
19 [T HP Steam outl.Boiler ’C 525.69 1.8299 2.51790 0.55542 0.42061 £.29475
20 [P HP 5team Cutl.Boiler bar|z] 161.44 0.6733 -1.05520 -0.07200 -0.064 86 -1.06575
21 [T cold RH Outl.5T ’C 337.66 3.1357 -2.08900 -0.29811 -0.59707 -4, 17800
22 |P Cold RH Inl_Boiler bar{g] 41.03 0.0B83 2.07650 0.03601 0.01675 2.09727
23 |P Hot RH Outl Boiler bar[g] 3o.18 0.0848 -0.83437 -0.01382 -0. 00645 -0.B4271)
24 |T Hot RH Outl Bailer ’C 523.5 1.6610 1.B4550 040829 0.27883 461375
25 [T CW Inlet Cond ’C 1256 0.0509 0.00451 000002 003002 000226
25 [T CW Inlet Cond ’C 1254/ 0.0417 0.00451 000002 003002 000226
26 |P Com. Aux. Header2 bar|z] 19.63 0.0537 0.00000 000000 0. 00000 0.0 00|
27 |T Con. Aux. Header2 ’C 26.96 0.0092 0.00000 000000 0. 00000 0.0 00)|
28 |P Awe Steam SDA bar|z) 7.06 0.0048 0.00000 000000 0. 00000 0.00000)|
29 |T Aux. Steam SDA ’C 185.1 7.7073 0.00000 000000 0.00000 0.00000)|
30 [T Exh.inl.gir Heat ’C 368.4/ 0.3428 0.00000 000000 0. 00000 0.0xD00D)|
31 [T Exh.outl air Heat. ’C 134.7 7.2004 -1.5539 -0.08B46 -1.31862 -3.BB481
32 |02 Owigen Inl.&ir Heat. vol % dry 3.12 0.1436 000000 000000 0. (D00 000D
33 |02 Owigen Outl Air Heat.Avg| vol % dry 7.36 1.1771 -12.0%0 -0.03761 -1.67720 -E.ED854
34 |CO Outl.air Heat. Avg ppm 4320 43.31 -0.01309 -0.00239 -0.0E6630 -0.56539
35 |C content Coal (Ultim.) wik 66.27 0.00 -2.1478 -0.06016 0. 00000 -1.77920)
36 |H content Coal (Witim.] wiks 4.61 0.00 -29.062 -0.05662 0. 00000 -0.20097
37 |5 content Coal (Witim.) wikh 0.45 0.00 -0.ED -0.00016 0.00000 -0.D002 6
38 |N Content Coal [Ultim.} wikh 1.27 0.00 -0.07 -0.000043 0. 00000 -0.DD00E
39 |0 Content Coal [Wiim_) wikh 771 0.00 0.742 0.00242 0. 00000 0.0 1030|
40 |W H20 in Coal (Proxim.] widh 1461 0.00 -2.650 -0.01636 0. 00000 -0.13936|
41 [A Ashin Coal (Proxim.) wikh 5.07 0.00 -3.559 -0.00763 0. (D00 -0.02523
42 |V Wolatile Coal|Proxim. ) wikh 34.69 0.00 -0.0240 -0.00035 0. (D00 0L D DR
43 |C Fixed carbon [Proxim.) wik 45.63 0.00 -0.0104 -0.00020 0. 00000 -0.00593
44 |Ub Unburn.Bottom Ash % 3.13 0.00 -0.300 -0.00040 0.00000 -0.D094E
45 |Ub Unburn.Fly-Ash % 10.76 0.00 -1.694 -0.00770 0.00000 -0.36549
48 [HHV value of Coal LTl 263556.9 0.00 0.01269 0.14241 0.00000 3.94700)
47 |T Cold Prim_Air &vg C 25.43 0.5416 0.498 0.00535 0.01740 0.24892|
43 |T cold Sec_air In 5T Hea = 1570 0.4535 0.00000 000000 0. 00000 000000
43 |T Cold 5ec_air ’c 1959 0.6818 0.00000 000000 0. 00000 000000
50 (T Hot Prim.Air AVE ' 308.77 0.4202 000000 0.00000 0. D000 00000
51 (T Hot Sec.Air Avg C 315.32 0.3036 0.00000 000000 0. 00000 0.0 00)|
52 (M Hot Sec.airflow Avg t/'h BE1 60 2.7628 -0.00111 -0.00032 -0.0D02E -0.01520)
53 (M Prim.air Mill Avg. t/'h 200_50 0.B158 0.0036 0.0003 2 0.00027 0.01528|
54 |Pe Power Input Boiler MUh 4522 0.00 0.00111 0.00213 0.00000 0.25183
55 |M Steam Sampling kgls 0.136 0.00 -1.79560 -0.00010 0.00000 -0.01221
56 |M Unacc System Leak kgls 2.592 0.00 -2.56840 -0.00281 0. 00000 -0_332846
57 |Pe Gross Pow Gen [kwh) ks 265196 0.00 -0.000:01 -0.004107 0. 00000 -0.D0387|
53 [Met Power Unit [kKWh] kW 242516 0.00 -0.00972 -0.99625 0. (D000 -8.2503|
53 (MVar Reactive Power Gen. Mvar 11.29 0.00 -0.00443 -0.00002 0. D000 -0.000 |
60 (Pe Aux.Power Des. 400 kw 414 0.00 -0.00972 -0.00170 0. 00000 -0.1005
61 (Pe Aux.Power Des. Comp. kw 509 0.00 -0.00972 -0.00209 0. 00000 -0.1237)
62 (M Feed Water Boiler [Meth kg/'s 218 0.00 10.91E0D 1.00459 0.00000 47.5392]
63 0.00 0.0000 0.00000 000000 0.00000 000000
63 000 0.0000 0.00000 000000 000000 000000
63 000 0.0000 0.00000 000000 0. 00000 0.0RD000)|
63 000 0.0000 0.00000 000000 0. 00000 000000
63 0.0 0.0000 0.00000 0.00000 0. D000 00000
63 000 0.0000 0.00000 000000 0. 00000 0.00000)|
69 0.0 0.0000 0.00000 000000 0. 00000 0.0 00|
Base Efficiency 2366,1 kcal/kwh
Random Component of Uncertainty of Result 2.451 kcal/kwh
Systematic Component Uncertainty of Result 52.55 kcal/kwh
student's t Value for Owverall Degrees of Freedom for Test 2.00
Total Uncertainty 105.21 kcal/kwh
Total Uncertainty 4.45 %
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Standard Absolute Relative Random Systematic
Measured Parameters Unit Awverage Value Deviation Sensitivity Sensitivity |Uncertainty of| Uncertainty of
Coefficient Coefficient Result Result
1 |F Barometer bar(a) 1.1247 0.0001 -1.75880 -0.00082 -0.00002 -0.00178]
2 |T Ambient Temp. °C 1137 0.2705 -0.14251 -0.00068 -0.00353 -0.07146|
3 [X Rel Humidity % 9025 0.84459 0.02192 0.00082 0.00165 0.04384
4 [dP HP FW Inlet Boiler mbar 323.82 3.4645 3.72910 0.50286 1.179338 6.03780
S|P HP FW Inlet Boiler bar(g) 174.73 0.5272 0.12836 0.00534 0.00618 0.12964
& |T HP FW Inlet Boiler °C 24532 0.1302 -6.99300 -0.71435 -0.08310 -13.5860)
7 _|dP HF Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
& [P HP Spray W. Boiler bar{g] 177.08 0.5504 0.00000 0.00000 0.00000 0.00000
9 [T HP Spray W.Beiler °C 4926 1.1392 0.00000 0.00000 0.00000 000000
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
11 [P RH Spray W.Baoiler bar(g] 5045 0.2560 0.00000 0.00000 0.00000 0.00000
12 [T RH Spray W.Boiler °C 185.17 0.2504 0.00000 0.00000 0.00000 0.00000
12 [P Auxiliary Steam bar(g) 170.24 0.5554 0.00000 0.00000 0.00000 0.00000
14 |T Auxiliary Steam °C 417.06 23181 0.00000 0.00000 0.00000 0.00000
15 [P Extraction HFH#S bar(g] 36.86 0.1077 -0.03837 -0.00056 -0.00036 -0.03673
16 [T Extraction HPH#E °C 323.60 0.5870 0.03355 0.00452 0.00302 0.06711
17 |T FW Inlet HPH#6 °C 213.54 0.0863 0.83796 0.07451 0.00650 1.67592
18 [T Drain HPH#6 °C 21836 0.0730 -0.05550 -0.00541 -0.00040 -0.11500|
15 [T HP Steam Outl.Boiler °C 516.50 1.5457 2.59830 0.55885 0.45245 5453575
20 [P HP Steam Qutl.Boiler bar(g] 161.14 0.4468 -1.12320 -0.07537 -0.04581 -1.13443
21 |T Cold RH Outl.5T °C 325.26 3.1427 -2.12370 -0.28764 -0.60926 -4.24740)
22 [P Cold RH Inl.Boiler bar(g] 37.01 0.1077 2.25790 0.02480 0.02221 2.28048
23 |P Hot RH Qutl.Boiler bar(g] 35.35 0.1042 -0.89330 -0.01316 -0.00851 -0.20284
24 |T Hot RH Outl Boiler °C S08.8 1.2922 1.87030 0.39638 0.22070 467725
25 |T CW Inlet Cond °C 12 64 0.0162 0.00562 0.00005 000001 0.00481
25 |T CW Inlet Cond °C 1257 0.0168 0.00962 0.00005 0.00001 0.00481
26 [P Con. Aux. Header2 bar(g] 21.17 0.1386 0.00000 0.00000 0.00000 0.00000
27 |T Con. Aux. Header2 °C 26.12 0.0353 0.00000 0.00000 0.00000 0.00000
28 [P Aux. Steam SDA bar(g) 7.95 0.031& 0.00000 0.00000 0.00000 0.00000
29 |T Aux. Steam SDA °C 185.0 7.4229 0.00000 0.00000 0.00000 0.00000
30 |T Exh.Inl.Air Heat °C 358.6 0.4451 000000 0.00000 0.00000| 0.00000|
31 [T Exh.Outl.Air Heat. °C 1318 6.8735 -1.6348 -0.08574 -1.32423 -4 03685
32 |02 Oxigen Inl_Air Heat. wol % dry 336 0.1596 000000 0.00000 000000 0.00000|
33 |02 Oxigen Outl Air Heat. Avg vol % dry 737 1.2145 -12.624 -0.04085 -1.30652 -9.30881
34 [CO Qutl Air Heat. Avg ppm 157.0 1557 -0.01381 -0.00113 -0.02559 -0.27205
35 |C Content Coal {Ultim.) witsh 86.08 0.00 -2.1834 -0.06008 0.00000 -1.80348
36 |H Content Coal [Ultim.] wtk 4.58 0.00 -29.691 -0.05663 0.00000 -0.20358]
37 |5 Content Coal (Ultim.) Wit 0.45 0.00 -0.82 -0.00016 0.00000 -0.00028|
38 [N Content Coal [Ultim.] with 126 10.00 -0.08 -0.00004 000000 -0.00005
35 [0 Content Coal (Uitim.) witdh 7.54 0.00 0.753 0.00237 0.00000 0.01023
40 |W H20 in Coal (Proxim.] with 14 85 0.00 -2.710 -0.01681 0.00000 -0.14523
41 |A Ash in Coal [Proxim.) Witk 5.20 0.00 -2.442 -0.00529 0.00000 -0.01775
42 |V Volatile Coal{Proxim.) with 34.45 0.00 -0.0242 -0.00035 0.00000 0.00000
43 |C Fixed Carbon (Proxim. ) witsh 4542 0.00 -0.0105 -0.00020 0.00000 -0.005%4
44 |Ub Unburn.Bottom Ash % 1.34 0.00 -0.254 -0.00041 0.00000 -0.005%3
45 |Ub Unburn.Fly-Ash % 7.07 0.00 -1.663 -0.00489 0.00000 -0.23575
46 |HHV Value of Coal klfkg 26330.8 0.00 0.01281 0.14042 0.00000 3.54958
47 |T Cold Prim.Air Ave °C 25.46 0.3025 0.567 0.00601 0.01107 0.28354
48 |T Cold SecAir In 5T Hea °C 1555 0.3511 0.00000 0.00000 0.00000 000000
45 |T Cold SecAir °C 18.15 1.6558 0.00000 0.00000 0.00000 0.00000
S0 [T Hot Prim.Air Avg °C 303.599 0.1762 0.00000 0.00000 0.00000 0.00000
51 [T Hot SecAir Avg °C 308.77 0.2365 0.00000 0.00000 0.00000 000000
52 |M Hot Sec.Airflow Avg t/h 605.10 24277 -0.00162 -0.00041 -0.00036 -0.01965
53 [M Prim.Air Mill Avg. t/h 200.60 0.7174 0.0049 0.00041 0.00032 0.01575
54 [Pe Power Input Boiler MI/h 4410 0.00 0.00125 0.00230 0.00000 0.27578
55 [M Steam Sampling kels 0.136 0.00 -1.97530 -0.00011 0.00000 -0.01343
56 [M Umacc. System Leak kgfs 2592 0.00 -2.86170 -0.00309 0.00000 -0.37083]
57 |Pe Gross Pow.Gen (k'Wh) kW 237320 0.00 -0.00001 -0.00106 0.00000 -0.00854
SE |Met Power Unit (k\Wh] kW 215913 0.00 -0.01107 -0.99568 0.00000 -8.3686
55 [MVar Reactive Power Gen. Iivar 22.34 0.00 -0.01022 -0.00010 0.00000 -0.0005
60 |Pe Awc.Power Des. 400 kW 416 0.00 -0.01107 -0.00157 0.00000 -0.1180
61 |Pe Aux Power Des. Comp. kW 503 0.00 -0.01107 -0.00232 000000 -0.1332
62 [M Feed Water Baoiler (Meth kgfs 158 0.00 12.1560 1.00482 0.00000 48.2556
63 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 1000000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
63 0.00 0.0000 1000000 0.00000 1000000 0.00000|
Base Efficiency 2401.4 kcal/kWh
Random Component of Uncertainty of Result 2.656 kcal/kWh
Systematic Component Uncertainty of Result 53.44 kcal/kWh
Student's t Value for Overall Degrees of Freedom for Test 2.00
Total Uncertainty 107.01 kcal/kWh
Total Uncertainty 4.46 %
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Standard Absolute Relative Random Systematic
Measured Parameters Unit Awverage Value Deviation Sensitivity Sensitivity |Uncertainty of| Uncertainty of
Coefficient Coefficient Result Result
1 |P Barometer bar(a) 1.1257 0.0002 -1.73410 -0.00080 -0.00004 -0.00173
2 |T Ambient Temp. °C 1085 05513 -0.14345 -0.00066 -0.00807 -0.07473
3 |X Rel.Humidity % 8057 0.7152 0.02155 0.00030 0.00141 0.04311
4 |dP HP FW Inlet Boiler mbar 241.45 23271 5.11230 0.50416 1.08603 6.17170|
5 |P HP FW Inlet Boiler bar(g) 16694 0.8488 0.11780 0.00803 0.00913 0.11858|
& |T HPF FW Inlet Boiler °C 238.53 0.1323 -6.89410 -0.67168 -0.08325 -13.7882
7 _|dP HP Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 000000 0.00000|
8 |P HP Spray W. Boiler bar{g] 165.68 0.8316 0.00000 0.00000 0.00000 0.00000|
9 |T HP Spray W.Boiler °C 52.17 1.1761 0.00000 0.00000 000000 0.00000|
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 000000 0.00000|
11 |P RH Spray W.Boiler bar(g] 8548 0.4022 0.00000 0.00000 0.00000| 0.00000|
12 |T RH Spray W.Boiler °C 175.47 0.1453 0.00000 0.00000 0.00000| 0.00000|
13 |P Awiliary Steam bar(g) 162.94 0.8160 0.00000 0.00000 0.00000| 0.00000|
14 |T Auxiliary Steam °C 420.21 1.9229 0.00000 0.00000 0.00000| 0.00000|
15 |P Extraction HPH#E bar(g] 31.97 0.0747 -0.03209 -0.00042 -0.00022 -0.03241
16 |T Extraction HPH#6 °C 324.24 0.3502 0.02853 0.00391 0.00267 0.05507
17 |T FW Inlet HPH#G °C 207.44 0.0435 0.80333 0.06806 0.0031% 1.60656]
18 |T Drain HFH#6 °C 211 40 0.2063 -0.05400 -0.00466 -0.00102 -0.10800|
15 |T HP Steam Outl.Boiler °C 520.78 21191 2.56420 0.54544 0.43604] 6.41050|
20 |P HP Steam Qutl.Buoiler bar(g] 155.61 0.8256 -1.09720 -0.06574 -0.08270 -1.10817
21 |T Cold RH Outl.5T °C 325.85 3.1421 -2.02860 -0.26599 -0.58138 -4.057 20|
22 |P Cold RH Inl.Buoiler bar(g] 32.06 0.0832 2.15810 0.02826 0.01640| 2.17968|
23 |P Hot RH Qutl.Boiler bar(g] 30.61 0.0795% -0.88113 -0.01102 -0.00639 -0.885%4
24 |T Hot RH Outl Boiler °C 505.2 1.8487 1.84310 0.38336 0.31104] 460775
25 |T CW Inlet Cond °C 1280 0.1194 -0.00816 -0.00004 -0.00009 -0.00408|
25 |T CW Inlet Cond °C 12 86 0.0658 -0.00816 -0.00004 -0.00005 -0.00408|
26 |P Con. Aux. HeaderZ bar(g] 2188 0.0030 0.00000 0.00000 0.00000| 0.00000|
27 |T Con. Aux. Header2 °C 25.43 0.0488 0.00000 0.00000 000000 0.00000|
28 |P Aux. Steam SDA bar(g) 8.00 0.0230 0.00000 0.00000 0.00000| 0.00000|
29 |T Aux. Steam SDA °C 185.0 7.6000 0.00000 0.00000 0.00000| 0.00000|
30 |T Exh.Inl.Air Heat °C 348.3 0.5466 000000 0.00000 0.00000| 0.00000|
31 |T Exh.Outl.Air Heat. °C 1265 6.0601 -1.7664 -0.08127 -1.26154 -4.41555
32 |02 Oxigen Inl_Air Heat. wol % dry 378 0.2360 000000 0.00000 000000 0.00000|
33 |02 Oxigen Outl Air Heat Avg vol % dry 857 12448 -13.780 -0.04824 -2.02128 -11 80977
34 |CO Qutl.Air Heat. Avg ppm 104.0 9.67 -0.01261 -0.00054 -0.01437 -0.13116
35 |C Content Coal {Ultim.) Wi 66.20 0.00 -2.2234 -0.06012 0.00000| -1.83530|
36 |H Content Coal [Ultim.] Wit 459 0.00 -30.150 -0.05660 0.00000| -0.20786|
37 |5 Content Coal (Ultim.) Wi 0.45 0.00 -0.27 -0.00005 0.00000| -0.00008
38 [N Content Coal [Ultim.] with 123 10.00 012 0.00006 0.00000| 0.00013
35 [0 Content Coal (Uitim.) Wi 748 0.00 0.796 0.00243 0.00000| 0.01072
40 |W H20 in Coal (Proxim.] witdh 1445 0.00 -2.750 -0.01623 000000 -0.14308|
41 |A Ash in Coal [Proxim.) Wit 5.60 0.00 -2.343 -0.00536 0.00000| -0.01834
42 |V Volatile Coal{Proxim.) Wi 34.61 0.00 -0.0183 -0.00026 0.00000| 0.00000|
43 |C Fixed Carbon (Proxim. ) Wi 45.34 0.00 -0.0055 -0.00010 0.00000| -0.00312
44 |Ub Unburn.Bottom Ash % 3.55 0.00 -0.250 -0.00036 0.00000| -0.008%8|
45 |Ub Unburn. Fly-Ash % 6.69 0.00 -1.779 -0.00486 000000 -0.23874
46 |HHV Value of Coal klfkg 26364.3 0.00 0.01303 0.14028 0.00000 4.02303
47 |T Cold Prim.Air Avg °C 2512 0.6081 0.656 0.00673 0.02574 032751
48 |T Cold Sec_&ir In 5T Hea °C 1508 0.6645 0.00000 0.00000 000000 0.00000|
45 |T Cold Sec Air °C 1934 0.8545 0.00000 0.00000 0.00000| 0.00000|
50 |T Hot Prim.Air Avg °C 296.36 0.3818 0.00000 0.00000 0.00000| 0.00000|
51 |T Hot SecAir Avg °c 300.38 0.3599 0.00000 0.00000 000000 0.00000|
52 |M Hot Sec.firflow Avg t/h 542.50 2.7210 -0.00035 -0.00021 -0.00024 -0.01032
53 |M Prim.Air Mill Avg. t/h 187.50 0.7878 0.0055 0.00042 0.0003% 0.02045
54 |Pe Power Input Boiler MI/h 4251 0.00 0.00151 0.00265 0.00000 0.32477
55 |M Steam Sampling kels 0.136 0.00 -2.24380 -0.00012 0.00000| -0.01526
56 |M Unacc. System Leak kgfs 2592 0.00 -3.35200 -0.00355 0.00000| -0.43442
57 |Pe Gross Pow.Gen (k'Wh) KW 206153 0.00 -0.00001 -0.00108 0.00000| -0.00525
SE |Met Power Unit (k\Wh] kW 186108 0.00 -0.01309 -0.99512 000000 -8.5272
55 [MVar Reactive Power Gen. Iivar 1446 0.00 -0.00824 -0.00005 0.00000 -0.0002
60 |Pe Aux.Power Des. 400 kW 384 0.00 -0.01309 -0.00205 0.00000| -0.1257
61 |Pe Aux Power Des. Comp. kW 518 0.00 -0.01305 -0.00277 000000 -0.1635
62 [M Feed Water Baoiler (Meth kgfs 172 0.00 14.3630 1.00734 0.00000| 483253
63 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 000000 0.00000|
68 0.00 0.0000 1000000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000|
63 0.00 0.0000 1000000 0.00000 1000000 0.00000|
Base Efficiency 2448.3 kcal/kWh
Random Component of Uncertainty of Result 2.748 kcal/kWh
Systematic Component Uncertainty of Result 54.78 kcal/kWh
Student's t Value for Overall Degrees of Freedom for Test 2.00
Total Uncertainty 109.70 kcal/kWh
Total Uncertainty 4.48 %
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Absolute Relative Random Systematic
Measured Parameters Unit Average Value Stal:lda_rd Sensitivity Sensitivity |Uncertainty of| Uncertainty of]
Deviation L. .
Coefficient Coefficient Result Result
1 |P Barometer bar{a) 1.1236] 0.0001 -1.46580 -0.00066 -0.00001 -0.00147
2 |T Ambient Temp. °C 7.45 0.3744 0.17324 -0.00052 -0.00592 -0.08662
3 |X Rel.Humidity % 94.09 0.1665 0.01750 0.00066 0.00027 0.03501
4 |dP HP FW Inlet Boiler mbar 175.69 3.3616 7.19340 0.50458 2.20747 6.31889
5 |P HP FW Inlet Boiler bar{g) 162.81 0.9283 0.10649 0.00692 0.00902 0.10755
6 |T HP FW Inlet Boiler °C 231.17 0.2693 -6.79730 -0.62737 -0.16708 -13.5946
7 |dP HP Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
8 |P HP Spray W. Boiler bar{g) 164.11 1.0012 0.00000 0.00000 0.00000 0.00000
9 |T HP Spray W.Boiler °C 45.12 0.8336 0.00000 0.00000 0.00000 0.00000
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
11 |P RH Spray W.Boiler bar{g) 82.52 0.4823 0.00000 0.00000 0.00000 0.00000
12 |T RH Spray W.Boiler °C 173.05 0.0910 0.00000 0.00000 0.00000 0.00000
13 |P Auxiliary Steam bar(g) 153.36] 0.9603 0.00000 0.00000 0.00000 0.00000
14 |T Auxiliary Steam °C 419.74 2.1310 0.00000 0.00000 0.00000 0.00000
15 |P Extraction HPH&G bar{g) 27.41 0.0864 -0.02778 -0.00030 -0.00022 -0.02806
16 |T Extraction HPH#G6 °C 32417 1.0902 0.02544 0.00329 0.00253 0.05088
17 |T FW Inlet HPH#6 “C 201.00 0.1523 0.75453 0.06055 0.01049 1.50906
18 |T Drain HPH#6 °C 204.09 0.2495 -0.04770 -0.00389 -0.00109 -0.09540
19 |T HP Steam Outl.Boiler °C 522.53 2.1005 2.54420 0.53079 0.48785 6.36050
20 |P HP Steam Outl.Boiler bar(g) 147.42 0.9306 -1.08870 -0.06408 -0.09249 -1.09959
21 |T Cold RH Outl.ST °C 325.89 3.2028 -1.98490 -0.25827 -0.58034 -3.96980
22 |P Cold RH Inl.Boiler bar(g) 27.45 0.0875 2.11650 0.02319 0.01690 2.13767
23 |P Hot RH Outl.Boiler bar{g) 26.19 0.0839 -0.90511 -0.00946 -0.00693 -0.9141¢
24 |T Hot RH Outl.Boiler °C 503.6 2.0425 1.85050 0.37210 0.34503 4.62625
25 |T CW Inlet Cond °C 12.26 0.0563 -1.41670 -0.00693 -0.00728 -0.70835
25 |T CW Inlet Cond °C 12.22 0.0459 -1.41670 -0.00691 -0.00594 -0.70835
26 |P Con. Aux. Header2 bar{g) 23.19 0.0981 0.00000 0.00000 0.00000 0.00000
27 |T Con. Aux. Header?2 °C 23.64 0.1583 0.00000 0.00000 0.00000 0.00000
28 |P Aux. Steam SDA bar(g) 7.97 0.0320 0.00000 0.00000 0.00000 0.00000
29 |T Aux. Steam SDA °C 184.1 6.9514 0.00000 0.00000 0.00000 0.00000
30 |T Exh.InLAir Heat °C 340.2 0.3214 0.00000 0.00000 0.00000 0.00000
31 |T Exh.Outl.Air Heat. °C 1243 5.5799 -1.8070 -0.08969 -1.18831 -4.51760
32 |02 Oxigen Inl.Air Heat. vol % dry 4.02 0.2307 0.00000 0.00000 0.00000 0.00000
33 |02 Oxigen Outl.Air Heat.Avg vol % dry 8.55 1.0884 -14.300 -0.04881 -1.83418 -12.22610
34 |CO Qutl.Air Heat. Avg ppm 115.0 9.01 -0.01541 -0.00071 -0.01636 -0.17716
35 |C Content Coal (Ultim.) wi% 66.58 0.00 -2.2790 -0.06058 0.00000 -1.89669
36 |H Content Coal (Ultim.) witd% 4.60 0.00 -30.819 -0.05660 0.00000 -0.21265
37 |S Content Coal (Ultim.) witd% 0.44 0.00 -0.85 -0.00015 0.00000 -0.00026
38 |N Content Coal (Ultim.) witd 1.26] 0.00 -0.09 -0.00004 0.00000 -0.00010
39 |0 Content Coal (Ultim.) witdh 7.53 0.00 0.780 0.00235 0.00000 0.01057
40 |W H20 in Coal [Proxim.) witd% 14.72 0.00 -2.832 -0.01665 0.00000 -0.15009
41 |A Ashin Coal (Proxim.) wit% 4.86 0.00 -2.116 -0.00411 0.00000 -0.01438
42 |V Volatile Coal(Proxim.) wt% 34.61 0.00 -0.0322 -0.00045 0.00000 0.00000
43 |C Fixed Carbon (Proxim.) wi% 45.81 0.00 -0.0139 -0.00025 0.00000 -0.00797
44 |Ub Unburn.Bottom Ash % 3.02 0.00 -0.279 -0.00034 0.00000 -0.00853
45 |Ub Unburn.Fly-Ash % 5.80 0.00 -1.579 -0.00366 0.00000 -0.18365
46 |HHV Value of Coal kl/kg 26431.3 0.00 0.01321 0.13943 0.00000 4.09060
47 |T Cold Prim.Air Avg “C 21.10 0.3490 0.658 0.00554 0.01483 0.32909
48 |T Cold Sec.Air In ST Hea °C 11.46 0.2859 0.00000 0.00000 0.00000 0.00000
49 |T Cold Sec.Air °C 17.14 2.1171 0.00000 0.00000 0.00000 0.00000
50 |T Hot Prim.Air Avg “C 292.96 0.2170 0.00000 0.00000 0.00000 0.00000
51 |T Hot Sec.Air Avg °C 295.82 0.1384 0.00000 0.00000 0.00000 0.00000
52 |M Hot Sec.Airflow Avg t/h 451.50 2.8180 -0.00134 -0.00024 -0.00034 -0.01210
53 |M Prim.Air Mill Avg. t/h 180.00)| 0.6881 0.0034 0.00024 0.00021 0.01215
54 |Pe Power Input Boiler MJ/h 4183 0.00 0.00172 0.00287 0.00000 0.35891
55 |M Steam Sampling kg/s 0.136 0.00 -2.52460 -0.00014 0.00000 -0.01717
56 |M Unacc. System Leak kg/s 2.592 0.00 -3.96750 -0.00411 0.00000 -0.51419
57 |Pe Gross Pow.Gen (kWh) kw 176044 0.00 -0.00002 -0.00107 0.00000 -0.00940
58 |Net Power Unit (kWh) kw 157490 0.00 -0.01581 -0.99414 0.00000 -8.7147|
59 |MVar Reactive Power Gen. Mvar 14.19 0.00 -0.01033 -0.00006 0.00000 -0.0003]
60 |Pe Aux.Power Des. 400 kW 407 0.00 -0.01581 -0.00257 0.00000 -0.1607|
61 |Pe Aux.Power Des. Comp. kW 506 0.00 -0.01581 -0.00319 0.00000 -0.1999
62 |M Feed Water Boiler (Meth kg/s 147 0.00 17.1550 1.00803 0.00000 50.4940
63 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
08 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
69 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
Base Efficiency 2504.6 keal/kWh
Random Component of Uncertainty of Result 3.222 keal/kWh
Systematic Component Uncertainty of Result 55.94 keal/kWh
Student’s t Value for Qverall Degrees of Freedom for Test 2.00
Total Uncertainty 112.06 keal/kWh
Total Uncertainty 4.47 %
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Standard Absolute Relative Random Systematic
Measured Parameters Unit Awverage Value Deviation Sensitivity Sensitivity |Uncertainty of| Uncertainty of
Coefficient Coefficient Result Result
1 |F Barometer bar(a) 1.1200 0.0001 -1.91210 -0.00083 -0.00001 -0.00151
2 |T Ambient Temp. °C 1073 0.2130 -0.15077 -0.00063 -0.00253 -0.07535
3 [X Rel Humidity % 94.79 0.1752 0.02259 0.00083 0.00037 0.04515
4 [dP HP FW Inlet Boiler mbar 117.59 23164 11.02000 0.50393 2.33025 547903
S|P HP FW Inlet Boiler bar(g) 15270 1.0921 0.09620 0.00571 0.00955 0.05716
& |T HP FW Inlet Boiler °C 222 86 0.1740 -6.68430 -0.57931 -0.10618 -13.3686]
7 _|dP HF Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
& [P HP Spray W. Boiler bar{g] 153.58 1.1478 0.00000 0.00000 0.00000 0.00000
9 [T HP Spray W.Beiler °C 39.92 0.8886 0.00000 0.00000 0.00000 000000
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
11 [P RH Spray W.Baoiler bar(g] 76.72 0.5575 0.00000 0.00000 0.00000 0.00000
12 [T RH Spray W.Boiler °C 165.85 0.2824 0.00000 0.00000 0.00000 0.00000
12 [P Auxiliary Steam bar(g) 143.40 1.0345 0.00000 0.00000 0.00000 0.00000
14 |T Auxiliary Steam °C 411.04 21248 0.00000 0.00000 0.00000 0.00000
15 [P Extraction HFH#S bar(g] 22.84 0.0541 -0.02363 -0.00021 -0.00012 -0.02387
16 [T Extraction HPH#E °C 328.71 0.5847 0.02207 0.00282 0.00158 0.04415
17 |T FW Inlet HPH#6 °C 193.92 0.1451 0.72500 0.05468 0.00960 1.45000
18 [T Drain HPH#6 °C 19613 0.0657 -0.04258 -0.00325 -0.00027 -0.08518
15 [T HP Steam Outl.Boiler °C 525.42 1.7816 2.48500 0.51163 0.40416 6.21250
20 [P HP Steam Qutl.Boiler bar(g] 135.04 1.0211 -1.04450 -0.05648 -0.09736 -1.05435
21 |T Cold RH Outl.5T °C 330.71 3.1325 -1.95420 -0.25133 -0.55881 -3.20840|
22 [P Cold RH Inl.Boiler bar(g] 22.84 0.0595 2.02410 0.01807 0.01105 2.05444
23 |P Hot RH Qutl.Boiler bar(g] 21.78 0.0570 -0.89509 -0.00761 -0.00468 -0.20808
24 |T Hot RH Outl Boiler °C 508.5 1.7353 1.87710 0.37220 0.29735 469275
25 |T CW Inlet Cond °C 1247 0.0595 -0.00310 -0.00004 -0.00005 -0.00455
25 |T CW Inlet Cond °C 1235 0.0740 -0.00510 -0.00004 -0.00006 -0.00455
26 [P Con. Aux. Header2 bar(g] 25.14 0.0629 0.00000 0.00000 0.00000 0.00000
27 |T Con. Aux. Header2 °C 23.14 0.0185 0.00000 0.00000 0.00000 0.00000
28 [P Aux. Steam SDA bar(g) 7.54 0.0473 0.00000 0.00000 0.00000 0.00000
29 |T Aux. Steam SDA °C 185.0 7.5458 0.00000 0.00000 0.00000 0.00000
30 |T Exh.Inl.Air Heat °C 3247 0.5080 000000 0.00000 0.00000| 0.00000|
31 [T Exh.Outl.Air Heat. °C 1278 5.3356 -1.8848 -0.09365 -1.18515 -4 71156
32 |02 Oxigen Inl_Air Heat. wol % dry 355 0.1558 0.00001 0.00000 000000 0.00000|
33 |02 Oxigen Outl Air Heat. Avg vol % dry 837 11177 -15.185 -0.05180 -2.00080 -13.32107
34 [CO Qutl Air Heat. Avg ppm 115.0 722 -0.01502 -0.00072 -0.01364 -0.18423
35 |C Content Coal {Ultim.) witsh 8557 0.00 -2.3924 -0.06101 0.00000 -1.96091
36 |H Content Coal [Ultim.] wtk 4.57 0.00 -32.103 -0.05705 0.00000 -0.22008|
37 |5 Content Coal (Ultim.) Wit 0.45 0.00 -0.50 -0.00016 0.00000 -0.00028]
38 [N Content Coal [Ultim.] with 126 10.00 -0.08 -0.00005 000000 -0.00011
35 [0 Content Coal (Uitim.) witdh 7.82 0.00 0.816 0.00248 0.00000 0.01145
40 |W H20 in Coal (Proxim.] with 14 67 0.00 -2.932 -0.01673 0.00000 -0.15483
41 |A Ash in Coal [Proxim.) Witk 5.66 0.00 -1.670 -0.00368 0.00000 -0.01322
42 |V Volatile Coal{Proxim.) with 34.39 0.00 -0.0273 -0.00036 0.00000 0.00000
43 |C Fixed Carbon (Proxim. ) witsh 4529 0.00 -0.0118 -0.00021 0.00000 -0.00668
44 |Ub Unburn.Bottom Ash % 138 0.00 -0.328 -0.00043 0.00000 -0.01120
45 |Ub Unburn.Fly-Ash % 4.18 0.00 -1.852 -0.00301 0.00000 -0.15530)
46 |HHV Value of Coal klfkg 26217.7 0.00 0.01372 0.13585 0.00000 421248
47 |T Cold Prim.Air Ave °C 24.21 0.2710 0.758 0.00714 0.01327 0.37530
48 |T Cold SecAir In 5T Hea °C 1586 0.1384 0.00000 0.00000 0.00000 000000
45 |T Cold SecAir °C 2220 18313 0.00000 0.00000 0.00000 0.00000
S0 [T Hot Prim.Air Avg °C 28634 1.0072 0.00000 0.00000 0.00000 0.00000
51 [T Hot SecAir Avg °C 287.50 0.9128 0.00000 0.00000 0.00000 000000
52 |M Hot Sec.Airflow Avg t/h 335.40 3.1811 -0.00030 -0.00012 -0.00026 -0.00605
53 [M Prim.Air Mill Avg. t/h 172.580 0.4318 0.0018 0.00012 0.00007 0.00607
54 [Pe Power Input Boiler MI/h 4061 0.00 0.00205 0.00331 0.00000 042454
55 [M Steam Sampling kels 0.136 0.00 -3.04450 -0.00016 0.00000 -0.02071
56 [M Umacc. System Leak kgfs 2592 0.00 -1.92220 -0.00456 0.00000 -0.637%2
57 |Pe Gross Pow.Gen (k'Wh) kW 145130 0.00 -0.00002 -0.00112 0.00000 -0.01012
SE |Met Power Unit (k\Wh] kW 129117 0.00 -0.01577 -0.99271 0.00000 -8.9343
55 [MVar Reactive Power Gen. Iivar 4.60 0.00 -0.00458 -0.00001 0.00000 0.0:000
60 |Pe Awc.Power Des. 400 kW 421 0.00 -0.01577 -0.00324 0.00000 -0.2082
61 |Pe Aux Power Des. Comp. kW 507 0.00 -0.01977 -0.00350 000000 -0.2507
62 [M Feed Water Baoiler (Meth kgfs 121 0.00 21.3890 1.00657 0.00000 51.7657
63 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 1000000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
63 0.00 0.0000 1000000 0.00000 1000000 0.00000|
Base Efficiency 2571.4 kcal/kWh
Random Component of Uncertainty of Result 3.380 kcal/kWh
Systematic Component Uncertainty of Result 57.33 kcal/kWh
Student's t Value for Overall Degrees of Freedom for Test 2.00
Total Uncertainty 114.86 kcal/kWh
Total Uncertainty A4.47 %
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Standard Absolute Relative Random Systematic
Measured Parameters Unit Awverage Value Deviation Sensitivity Sensitivity |Uncertainty of| Uncertainty of
Coefficient Coefficient Result Result
1 |F Barometer bar(a) 1.1248 0.00032 -1.61440 -0.00067 -0.00004 -0.00161
2 |T Ambient Temp. °C 796 0.3314 -0.18367 -0.00054 -0.00556 -0.05184]
3 [X Rel Humidity % 9357 0.2109 0.01532 0.00067 0.00037 0.03864
4 [dP HP FW Inlet Boiler mbar 78.56 1.8763 17.31100 0.50507 2.96507 6.73974
S|P HP FW Inlet Boiler bar(g) 142 57 0.5571 0.08246 0.00437 0.00415 0.08323
& |T HP FW Inlet Boiler °C 21148 0.0972 -6.82110 -0.53573 -0.06051 -13.6422
7 _|dP HF Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
& [P HP Spray W. Boiler bar{g] 143.15 0.5525 0.00000 0.00000 0.00000 0.00000
9 [T HP Spray W.Beiler °C 48.07 1.4532 0.00000 0.00000 0.00000 000000
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
11 [P RH Spray W.Baoiler bar(g] 7102 0.2643 0.00000 0.00000 0.00000 0.00000
12 [T RH Spray W.Boiler °C 157.56 0.1005 0.00000 0.00000 0.00000 0.00000
12 [P Auxiliary Steam bar(g) 133.40 0.4737 0.00000 0.00000 0.00000 0.00000
14 |T Auxiliary Steam °C 403.99 1.9302 0.00197 0.00030 0.00035 0.00454
15 [P Extraction HFH#S bar(g] 18.17 0.0329 -0.02487 -0.00017 -0.00007 -0.02511
16 [T Extraction HPH#E °C 302.73 1.0107 0.02013 0.00226 0.00186 0.04025
17 |T FW Inlet HPH#6 °C 184.3% 0.0813 0.71484 0.04854 0.00531 1.42968
18 [T Drain HPH#6 °C 186.00 0.0079 -0.03874 -0.00268 -0.00003 -0.07743]
15 [T HP Steam Outl.Boiler °C 504.02 1.7800 2.66520 0.49851 0.43306 5.66300
20 [P HP Steam Qutl.Boiler bar(g] 130.10 0.4484 -1.23080 -0.05247 -0.05038 -1.24311
21 |T Cold RH Outl.5T °C 304.72 2.9734 -2.04180 -0.23107 -0.55422 -4.08360|
22 [P Cold RH Inl.Boiler bar(g] 18.13 0.0318 2.45230 0.01651 0.00713 2.47682
23 |P Hot RH Qutl.Boiler bar(g] 17.28 0.0314 -1.07250 -0.00888 -0.00307 -1.08323
24 |T Hot RH Outl Boiler °C 4743 1.2056 1.85240 0.34382 0.21488 4. 88100
25 |T CW Inlet Cond °C 1229 0.0242 -0.02707 -0.00012 -0.00006 -0.01354]
25 |T CW Inlet Cond °C 1221 0.0215 -0.02707 -0.00012 -0.00005 -0.01354
26 [P Con. Aux. Header2 bar(g] 26.37 0.0417 0.00002 0.00000 0.00000 0.00002
27 |T Con. Aux. Header2 °C 21.94 0.0501 0.00069 0.00001 0.00000 0.00085
28 [P Aux. Steam SDA bar(g) 7.97 0.0529 -0.00204 -0.00001 -0.00001 -0.00208]
29 |T Aux. Steam SDA °C 185.1 7.1918 0.00021 0.00001 0.00014 0.00042
30 |T Exh.Inl.Air Heat °C 301.0 0.8728 000000 0.00000 0.00000| 0.00000|
31 [T Exh.Outl.Air Heat. °C 115.0 3.8550 -2.1065 -0.09310 40.96754 -5.26625
32 |02 Oxigen Inl_Air Heat. wol % dry 4 87 0.2527 0.00002 0.00000 000000 0.00000|
33 |02 Oxigen Outl Air Heat. Avg vol % dry 9.78 0.8913 -16.260 -0.05%06 -1.70785 -15.20200|
34 [CO Qutl Air Heat. Avg ppm 108.0 7.16 -0.01811 -0.00073 -0.01528 -0.15561
35 |C Content Coal {Ultim.) witsh 86.21 0.00 -2.1807 -0.05362 0.00000 -1.80482
36 |H Content Coal [Ultim.] wtk 4.62 0.00 -31.985 -0.05488 0.00000 -0.22165
37 |5 Content Coal (Ultim.) Wit 0.45 0.00 -0.82 -0.00014 0.00000 -0.00028|
38 [N Content Coal [Ultim.] with 128 10.00 -0.10 -0.00005 000000 -0.00011
35 [0 Content Coal (Uitim.) witdh .60 0.00 0.733 0.00207 0.00000 0.01003
40 |W H20 in Coal (Proxim.] with 14 80 0.00 -3.007 -0.01853 0.00000 -0.16021
41 |A Ash in Coal [Proxim.) Witk 5.04 0.00 -2.132 -0.00359 0.00000 -0.01502
42 |V Volatile Coal{Proxim.) with 34.46 0.00 -0.0333 -0.00043 0.00000 0.00000
43 |C Fixed Carbon (Proxim. ) witsh 45.70 0.00 -0.0144 -0.00024 0.00000 -0.00822
44 |Ub Unburn.Bottom Ash % 3.30 0.00 -0.308 -0.00038 0.00000 -0.01028
45 |Ub Unburn.Fly-Ash % 5.35 0.00 -1.741 -0.00346 0.00000 -0.186E0)]
46 |HHV Value of Coal klfkg 26523.4 0.00 0.01325 0.13056 0.00000 411788
47 |T Cold Prim.Air Ave °C 22.21 0.1401 0807 0.00665 0.00730 0.40333
48 |T Cold SecAir In 5T Hea °C 13.35 0.1478 0.05435 0.00027 0.00052 0.02720
45 |T Cold SecAir °C 4204 7.2466 -0.05447 -0.00085 -0.02548 -0.02724
S0 [T Hot Prim.Air Avg °C 263.78 0.7958 0.00000 0.00000 0.00000 0.00000
51 [T Hot SecAir Avg °C 26533 0.8321 0.00000 0.00000 0.00000 000000
52 |M Hot Sec.Airflow Avg t/h 312.40 23776 0.00988 0.00115 0.00214 0.06172
53 [M Prim.Air Mill Avg. t/h 136.50 0.7518 -0.0227 -0.00115 -0.00156 -0.06157
54 [Pe Power Input Boiler MI/h 3380 0.00 0.00265 0.00338 0.00000 045487
55 [M Steam Sampling kels 0.136 0.00 -3.66510 -0.00015 0.00000 -0.02435
56 [M Umacc. System Leak kgfs 2592 0.00 -6.22700 -0.00559 0.00000 -0.80702
57 |Pe Gross Pow.Gen (k'Wh) kW 115209 0.00 -0.00002 -0.00106 0.00000 -0.005%7
SE |Met Power Unit (k\Wh] kW 95250 0.00 -0.02686 -0.99036 0.00000 -9.3332
55 [MVar Reactive Power Gen. Iivar 13.55 0.00 -0.02037 -0.00010 0.00000 -0.0006
60 |Pe Awc.Power Des. 400 kW 430 0.00 -0.02686 -0.00429 0.00000 -0.28320
61 |Pe Aux Power Des. Comp. kW 512 0.00 -0.02686 -0.00510 000000 -0.3435
62 [M Feed Water Baoiler (Meth kgfs 100 0.00 27.2690 1.00879 0.00000 543253
63 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 1000000 0.00000 0.00000| 0.00000|
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
63 0.00 0.0000 1000000 0.00000 1000000 0.00000|
Base Efficiency 2692.6 kcal/kWh
Random Component of Uncertainty of Result 3.632 kcal/kWh
Systematic Component Uncertainty of Result 60.57 kcal/kWh
Student's t Value for Overall Degrees of Freedom for Test 2.00
Total Uncertainty 121.36 kcal/kWh
Total Uncertainty 4.51 %
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Standard Absolute Relative Random Systematic
Measured Parameters Unit Average Value . Sensitivity Sensitivity (Uncertainty of|Uncertainty of|
Deviation - L
Coefficient Coefficient Result Result
1 |P Barometer bar(a) 1.1219 0.0000 -1.79930 -0.00068 -0.00001 -0.00180
2 _|T Ambient Temp. °C 8.35 0.3195 -0.20213 -0.00057 -0.00589 -0.10107
3 [X Rel.Humidity % 94.58 0.1296 0.02134 0.00068 0.00025 0.04269
4 |dP HP FW Inlet Boiler mbar 42.58 1.7163 35.52300 0.50893 5.56565 7.56217
5 |P HP FW Inlet Boiler bar(g) 131.78 0.5420 0.07194 0.00319 0.00356 0.07266
6 |T HP FW Inlet Boiler °C 197.34 0.0726 -7.16550 -0.47583 -0.04752 -14.3310
7 |dP HP Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
8 [P HP Spray W. Boiler bar(g) 132.07 0.5920 0.00000 0.00000 0.00000 0.00000
9 |T HP Spray W.Boiler °C 48.45 1.3435 0.00000 0.00000 0.00000 0.00000
10 |dP RH Spray W. Boiler mbar 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
11 |P RH Spray W.Boiler bar(g) 65.18 0.2914 0.00000| 0.00000 0.00000| 0.00000
12 |T RH Spray W.Boiler °C 147.09 0.0781 0.00000| 0.00000 0.00000 0.00000
13 |P Auxiliary Steam bar(g) 122.66 0.3948 -0.08054 -0.00332 -0.00290 -0.08135
14 |T Auxiliary Steam °C 404.05 1.9201 0.12987 0.01766 0.02276 0.32468
15 |P Extraction HPH#6 bar(g) 13.20 0.0191 -0.02262 -0.00010 -0.00004 -0.02284
16 |T Extraction HPH#6 °C 301.56 0.8260 0.01816 0.00184 0.00137 0.03631
17 |T FW Inlet HPH#6 °C 172.08 0.0658 0.74358 0.04306 0.00446 1.48716
18 |T Drain HPH#6 °C 173.26 0.0096 -0.03595 -0.00210 -0.00003 -0.07190
19 |T HP Steam Outl.Boiler °C 504.27 1.2992 2.72400 0.46222 0.32308 6.81000
20 [P HP Steam Outl.Boiler bar(g) 120.63 0.4205 -1.26500 -0.05135 -0.04856 -1.27765
21 [T Cold RH Outl.ST °C 304.22 2.9718 -2.09580 -0.21454 -0.56856 -4.19160
22 |P Cold RH Inl.Boiler bar(g) 13.12 0.0207 2.52180| 0.01113 0.00477 2.54702
23 |P Hot RH Outl.Boiler bar(g) 12.50 0.0235 -1.12440 -0.00473 -0.00241 -1.13564
24 [T Hot RH Qutl.Boiler °C 477.0 1.3169 2.06430 0.33133 0.24817 5.16075
25 [T CW Inlet Cond °C 12.15 0.0082 -1.81410 -0.00742 -0.00136 -0.90705
25 [T CW Inlet Cond °C 12.11 0.0272 -1.81410 -0.00739 -0.00451 -0.90705
26 |P Con. Aux. Header2 bar(g) 27.38 0.0576 0.00008 0.00000 0.00000 0.00008
27 [T Con. Aux. Header2 °C 21.55 0.0126 0.00348 0.00003 0.00000 0.00348
28 |P Aux. Steam SDA bar(g) 8.02 0.0049 -0.01661 -0.00004 -0.00001 -0.01678
29 |T Aux. Steam SDA °C 186.4 8.7441 0.00334 0.00021 0.00267 0.00669
30 |T Exh.Inl.Air Heat °C 281.8 0.7543 0.00000 0.00000 0.00000 0.00000
31 [T Exh.OQutl.Air Heat. °C 114.6 4.9289 -2.6978 -0.10402 -1.56711 -6.74458
32 |02 Oxigen Inl.Air Heat. vol % dry 6.26 0.2917 0.00006 0.00000 0.00000 0.00002
33 [02 Oxigen Outl.Air Heat.Avg vol % dry 11.51 1.0482 -21.968 -0.08508 -2.71364 -25.28542
34 [CO Outl.Air Heat. Avg ppm 104.0 8.05 -0.02352 -0.00082 -0.02232 -0.24458
35 [C Content Coal (Ultim.) wt% 66.20 0.00 -2.1870 -0.04872 0.00000 -1.80976
36 [H Content Coal (Ultim.) wt% 4.59 0.00 -34.449 -0.05321 0.00000 -0.23718
37 [S Content Coal (Ultim.) wt% 0.49 0.00 -0.82 -0.00014 0.00000 -0.00028
38 |N Content Coal (Ultim.) wt% 1.28 0.00 -0.12 -0.00005 0.00000 -0.00014
39 |0 Content Coal (Ultim.) wt% 7.65 0.00 0.714 0.00184 0.00000 0.00984
40 |W H20 in Coal (Proxim.) wt% 14.56 0.00 -3.305 -0.01619 0.00000 -0.17325
41 [A Ash in Coal (Proxim.) wt% 5.22 0.00 -3.068 -0.00539 0.00000 -0.02239
42 |V Volatile Coal(Proxim.) wt% 34.64 0.00 -0.0358 -0.00042 0.00000 0.00000
43 [C Fixed Carbon (Proxim.) wt% 45.58 0.00 -0.0155 -0.00024 0.00000 -0.00881
44 [Ub Unburn.Bottom Ash % 4.53 0.00 -0.364 -0.00056 0.00000 -0.01669
45 [Ub Unburn.Fly-Ash % 6.95 0.00 -2.061 -0.00482 0.00000 -0.28726
46 [HHV Value of Coal ki/kg 26506.6 0.00 0.01403 0.12511 0.00000 4.35526
47 [T Cold Prim.Air Avg °C 24,13 0.0697 1.089 0.00884 0.00490 0.54458
48 |T Cold Sec.Air In ST Hea °C 15.12 0.0810 0.14464 0.00074 0.00076 0.07232
49 [T Cold Sec.Air °C 67.67 5.2533 -0.14510 -0.00330 -0.04920 -0.07255
50 [T Hot Prim.Air Avg °C 246.22 0.3063 0.00000 0.00000 0.00000 0.00000
51 [T Hot Sec.Air Avg °C 247.96 0.4541 0.00000 0.00000 0.00000 0.00000
52 [M Hot Sec.Airflow Avg t/h 274.60 3.0511 0.02046 0.00189 0.00570 0.11236
53 [M Prim.Air Mill Avg. t/h 90.16 0.2950 -0.0626 -0.00190 -0.00169 -0.11292
54 [Pe Power Input Boiler MJ/h 2740 0.00 0.00392 0.00361 0.00000 0.53713
55 [M Steam Sampling ke/s 0.136 0.00 -5.34180 -0.00024 0.00000 -0.03632
56 |M Unacc. System Leak kg/s 2.592 0.00 -9.29220 -0.00810 0.00000| -1.20427
57 |Pe Gross Pow.Gen (kWh) kw 82258 0.00 -0.00007 -0.00180 0.00000| -0.01876
58 |Net Power Unit (kWh) kw 67580 0.00 -0.04337 -0.98619 0.00000 -10.2577
59 |MVar Reactive Power Gen. Mvar 14.25 0.00 -0.04132 -0.00020 0.00000 -0.0012
60 [Pe Aux.Power Des. 400 kW 414 0.00 -0.04337 -0.00604 0.00000 -0.4485
61 [Pe Aux.Power Des. Comp. kW 509 0.00 -0.04337 -0.00743 0.00000 -0.5519
62 [M Feed Water Boiler (Methg kg/s 74 0.00 40.8620 1.01626 0.00000 60.4022
63 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000| 0.00000
68 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
69 0.00 0.0000 0.00000 0.00000 0.00000 0.00000
Base Efficiency 2971.8 kcal/kWh
Random Component of Uncertainty of Result 6.426 kcal/kWh
Systematic Component Uncertainty of Result 69.50 kcal/kWh
Student’s t Value for Overall Degrees of Freedom for Test 2.00
Total Uncertainty 139.59 kcal/kWh
[Total Uncertainty 4.70 %
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