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COMPLEX ENVIRONMENTCOMPLEX ENVIRONMENT



  

HISTORICAL FACTORSHISTORICAL FACTORS
 OPERATIONS BASED MAINLY ON OPERATIONS BASED MAINLY ON 

INTUTION AND EXPERIENCEINTUTION AND EXPERIENCE
 INSTRUMENTS PROVIDE THE MOST INSTRUMENTS PROVIDE THE MOST 

IMPORTANT DATA IN A VARIETY OF IMPORTANT DATA IN A VARIETY OF 
FORMATSFORMATS

 ADEQUATE METHODS TO DATEADEQUATE METHODS TO DATE
 NOTHING WRONG – BUT CAN BE NOTHING WRONG – BUT CAN BE 

IMPROVEDIMPROVED



  

CONSEQUENCESCONSEQUENCES

 INCOMPLETE PICTURE OF THE ENTIRE INCOMPLETE PICTURE OF THE ENTIRE 
PLANT OPERATIONSPLANT OPERATIONS

 RECORDS REFLECT ONLY A PORTION RECORDS REFLECT ONLY A PORTION 
OF THE EQUIPMENTOF THE EQUIPMENT

 FORECASTING, PREDICTIONS, AND FORECASTING, PREDICTIONS, AND 
ESTIMATIONS ARE EMPIRICAL (BASED ESTIMATIONS ARE EMPIRICAL (BASED 
ON EXPERIENCE)ON EXPERIENCE)



  

VEAVEA

SOLUTION: SOLUTION: The Virtual Energy AuditThe Virtual Energy Audit

 Whole plant basis – all parts working Whole plant basis – all parts working 
togethertogether

 Calculat ion with account ing leading to Calculat ion with account ing leading to 
energy balanceenergy balance

 A virtual energy audit  (balance) A virtual energy audit  (balance) on on 
demanddemand

 Uses MS Excel – simple and directUses MS Excel – simple and direct



  

BASISBASIS
ENERGY IN = ENERGY OUT*ENERGY IN = ENERGY OUT*

      * Product (Delivery) + Losses + Work* Product (Delivery) + Losses + Work

INPUT DELIVERY

LOSSES



  

FUNDEMENTALSFUNDEMENTALS

STOICHIOMETRIC COMBUSTIONSTOICHIOMETRIC COMBUSTION
                                                                  (the secret)(the secret)

 Water at temp + heat          Steam at pressureWater at temp + heat          Steam at pressure
 BTU (British Thermal Unit): fixed unitBTU (British Thermal Unit): fixed unit
 Requirements from feed to output in a boiler is Requirements from feed to output in a boiler is 

known and able to be calculatedknown and able to be calculated



  

The fuel shown is natural gas (CHThe fuel shown is natural gas (CH44 mostly) mostly)

Solid Fuel (wood) given local dataSolid Fuel (wood) given local data

Coal is commonCoal is common

Oil fuel given characteristicsOil fuel given characteristics

Key: heating value at firing conditionsKey: heating value at firing conditions

FUELFUEL



  

PLANT SCHEMATICPLANT SCHEMATIC

  



  

SIMPLIFIED DIAGRAMSIMPLIFIED DIAGRAM

  



  

SCHEMATIC SHEETSCHEMATIC SHEET

GOLD AND YELLOW BOXES = INPUTGOLD AND YELLOW BOXES = INPUT



  

OPERATOR LOGOPERATOR LOG



  

OVERALLOVERALL



  

THE SOURCETHE SOURCE

  



  

FUEL ANALYSISFUEL ANALYSIS



  

HEAT CREATIONHEAT CREATION

  



  

BOILER PERFORMANCEBOILER PERFORMANCE

    



  

FAN PERFORMANCEFAN PERFORMANCE

  



  

Turbine-GeneratorTurbine-Generator

  



  

TURBINESTURBINES

  



  

  

CONDENSERSCONDENSERS



  

THE PONDTHE POND

  



  

THE WORKING ENDTHE WORKING END

  



  

COOLING POND - NUMBERSCOOLING POND - NUMBERS

  



  

MASS BALANCEMASS BALANCE

  



  

ENERGY BALANCEENERGY BALANCE
The Bottom LineThe Bottom Line



  

PAUSEPAUSE

SO, WHAT WAYS WOULD YOU SEE TO SO, WHAT WAYS WOULD YOU SEE TO 
MAKE THE  VEA WORK FOR YOU?MAKE THE  VEA WORK FOR YOU?

(There is no quiz, therefore there is no pressure.)(There is no quiz, therefore there is no pressure.)



  

FEATURESFEATURES
 Stand-alone program or integrated into an automated Stand-alone program or integrated into an automated 

control programcontrol program
 Adaptable to future changes to remain unique to a Adaptable to future changes to remain unique to a 

specific plantspecific plant
 Operates in many modes (see later)Operates in many modes (see later)
 Accounts for all significant equipmentAccounts for all significant equipment

Fans, Pumps, Deaerator-heaters, Pre-heaters, Economizers, Fans, Pumps, Deaerator-heaters, Pre-heaters, Economizers, 
Heat Recovery, Generators, Hot wells, Turbines/motors, Heat Recovery, Generators, Hot wells, Turbines/motors, 
chillers, pulverizers, and more…chillers, pulverizers, and more…



  

TOOLSTOOLS
 OPTIMIZEROPTIMIZER – FORECASTING  – FORECASTING 

OPERATING EFFICIENCYOPERATING EFFICIENCY
 DOCUMENTATIONDOCUMENTATION – RECORDS FOR  – RECORDS FOR 

TOTAL PLANT EQUIPMENTTOTAL PLANT EQUIPMENT
 MODIFICATIONSMODIFICATIONS – RESEARCH  – RESEARCH 

W/ O HIGH COSTW/ O HIGH COST
 AUTOMATIONAUTOMATION
 TRAINING TOOLTRAINING TOOL
 REPORT GENERATIONREPORT GENERATION



  

OPERATING EFFICIENCYOPERATING EFFICIENCY

Case 1

ήή = 79.9% = 79.9%
Case 2 – documented

ήή =  = 
74.8%74.8%



  

DOCUMENTATIONDOCUMENTATION

Record and document specif ic plant  condit ions with all details



  

AUTOMATIONAUTOMATION

TIE-IN BETWEEN SYSTEM AUTOMATION AND VEA TO ENABLE 
SPECIFIC DATA RETREIVAL AND OPTIMIZATION.

SERVER

VEA



  

TRAINING TOOLTRAINING TOOL

Customized simulat ion of the 
specific power plant  to learn how 
to operate and opt imize quickly 
and without  actual operat ion.

Overall

Specif ic 

Component



  

MODIFICATIONSMODIFICATIONS

 COMPARE TWO (OR MORE) COMPARE TWO (OR MORE) 
MODIFICATIONSMODIFICATIONS

 DETERMINE EFFECT ON PLANT DETERMINE EFFECT ON PLANT 
OPERATIONSOPERATIONS – WITHOUT ACTUAL  – WITHOUT ACTUAL 
CHANGESCHANGES

 CONDUCT FEASIBILITY ANALYSISCONDUCT FEASIBILITY ANALYSIS



  

Contact DataContact Data

VA:WVA:W
(Value Added by Werner)(Value Added by Werner)

Alan Werner, P.E.  PrincipalAlan Werner, P.E.  Principal
aawerner@comcast.netaawerner@comcast.net

(425) 988-3587(425) 988-3587

www.virtenergy.comwww.virtenergy.com

mailto:aawerner@comcast.net
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