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Stack losses represent the heatinrtiesiie gas thaiisriost to the
atimosphere upon entering the stackeanedrarergreatly affected by
maintenance and operations.
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ihpical Improvement of 2% - 5%6

iypIcal 100,000 Kib/hr. Beller running at 80%% Capaciity,
2.5% Energy. Efficiency, Improvement

Savings
Euel Daily Annual
Natural Gas < 345 125,852
72 Ol S 1,507 550,128
76 OIl S 08 S 424
Coal $ 20 17696

Based on the following 1uel cost;

Natural Gas = $4.40/VIMBtu, #2 OJl = 2. 76/g9allon, #6 Ol =5200/Eallomandcoal = $100/Ton.
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Repeaied Calibrations Indicated the prehe Was reading
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glopEprtionall te the difference In oxygen partal pressures
PREMIE W SIGES) Off the SENSoY.
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I\ enerlevell of air, dernet necessanly need
algseluiely aceurate: air fiew: ieadings se: leng as; they: are
[goezitelo)er

BONESWItHNIEE than orRe Ievelrol air, need nethrair
HEWSI O DE aceUrate relative ter each Gther:

[iFacCUracy, ol anralhiioWineastEmentIsHR deuii Iircan
Be chiecked! by VarieUusimetnoaes:

Traditional transyerse Veloeiy meastiemeERiS CaME
used to calculate airflow, orviF@2eadigsrarerrtsted,
airflow can be checked empiricallyz
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Stoichimetric Constants

cteac I\ Net MMBtu/KPPH of Steam|  1.201]  Boiler Efficiency] ~ 79%| ~ KPPH Air/ MMBtu Coal|  0.755
D -t C- ~ / 4

Combustion Air Calculation
— MMBtu Steam MMBtu Coal Theoretical Air
L Steam Flow|  156|kkPH - [JREYEE / eff - [REYRER 179.055 (418

Tramp Air Estimation
Initial O2 Reading 4. is PRWLYA Excess Air, which should be [RPLRE Kb

02 after Quadrupling Furn Press is pEREYH Excess Air, which should be [ePER:SRY KIb

GBI KIbs, Estimated Tramp air at original Furnace Pressure

Airflow Verification

02 Measured Theoretical

Vel ‘i L N7 AW Plenum Airflow 147 Total Airflow JPXERS 216.97
c

Overfire Airflow |  42.26 Excess Air 21.18%
are C h an g e d y an d FGR Flow| 101.6|Equiv Air IBREY  Determine which airflow measurements are off by

making a significant change in one air level, and

th e m e a.S U re d Estimated Tramp Air >-16 entering before and after 02 below.

1 Calculated Change in Air using the resulting change in 02
Ch an g e I n fl OW 02 Reading Before Change is EIVENR Excess Air, which should be Kb

Compared againSt 02 Reading After Change 5. is EYENRA Fxcess Air, which should bel(lb

the Cal Cu Ia‘ted iPXI] KIbs, Change In Total Airflow between Two Test Points
change in air as
Indicated stoichiometricly by changes |

l

!l
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Fuel Flow Air Flow
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AT P
(FT ) Plantmaster (FT)

NRISRERBLIrES that there Is
alWe\SreRpUghralr ol fuel
ENernereEolIer:
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Fuel Flow
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Controller
¥ ¥
Fuel Cantroller Air Controller PlD
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Fuel Flow % 02 Air Flow
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Controller
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Fuel Controller Air Controller
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Fuel Flow % 02 Air Flow
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Automation Applications Inc, LLC
together with

JMP Engineering

AAl

Actliator Characterization — Position Vs, Elow
BVSIENES]S

“Sijeliion)”
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¢ Automation Applications Inc, LLC
O © together with
AAl

(A) JMP Engineering

Darnp

SlaieEriZing contreller ouitpults se that a given
CHAMGOE 1N oULPUL results i a consistent change
IS, threughouit Itss ranege: allews therPiD
cOnEIIER te) be tuned tIghbly, rether than then
IENGESEUNING REEJED Lo accomimoeate
diffierent enfecuve: gains.

Oceasionally this canteera clhiallEnges::
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Automation Applications Inc, LLC B&W: Sterling Boiler

together with

AAI MD Coacrimaart o Pulverized Coal
JMP Engmeermg 200 kib/hr @ 1801 psi (Saturated Steam)

Actuatc

Primary Air Fan
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VN Automation Applications Inc, LLC B&W: Sterling Boiler
O © together with

AAl Y L Rulverized Coal
JM‘P Engme.ermg 200 kib/hr @ 1801 psi (Saturated Steam)

Actuatc

L
[FF o m s r A
EEVEVYEYd

Parallel Opposed

Primary Air Fan
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VN Automation Applications Inc, LLC B&\W: Sterling Boiler
O © together with

AAl . o Pulverized Coal
JMP Engineering 200 klb/hr @ 1801 psi (Saturated Steam)

Actuatc

e

906 e EUlIFEIowW @2, 196

DEMPEROPEMNG!

Primary Air Fan
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VN Automation Applications Inc, LLC B&\W: Sterling Boiler
O © together with

AAl 5 o Pulverized Coal
JMP Engineering 200 kib/hr @ 180 psii (Saturated Steam)

Actuatc

@aﬂonal

e

Primary Air Fan
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2. Autortr;ation_AppIications Inc, LLC B&\W: Sterling Boiler
AAl seeen : Pulverized Coal
JMP Engineering 200 kib/hr @ 180 psii (Saturated Steam)

Actuatc

T

Primary Air Fan
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4‘ Automation Applications Inc, LLC
O © together with
AAl

JMP Engineering

Actuatc

=

/

40 s 10]
% Damper Opening

B&W: Sterling Boiler
Pulverized Coal
200 kllb/hr @ 1801 psi (Saturated Steam)

40 60
% Analog Output

0% eif B E e @) 0) A%

Damper@penIng
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Automation Applications Inc, LLC
together with

JMP Engineering

AAl

AGUIEL0N Charactenzation' — Positien Vs, Elow,
HV/SLERESIS

“Sijelkiion)”
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Automation Applications Inc, LLC :
AATR together with 3 - Natural Gas Eield Erected Boilers

JMP Engineering 180 klb/hr @ 150 psi (Saturated Steam)

rlysiers

Alsor called “Backiashi” and “Deadband’”

e Control Cutput e Ajr Flow
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Automation Applications Inc, LLC
together with

JMP Engineering

AAl

AGUIEL0N Charactenzation' — Positien Vs, Elow,
BVSIENES]S

SSticktIone:
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Automation Applications Inc, LLC :
AATR together with 3 - Natural Gas Eield Erected Boilers

JMP Engineering 180 kib/hr @ 150 psi (Saturated Steam)

“Stickt)

Alse) called “Stick=Slip”

\//\/\M

AA=A"Rva

o  Control Qutput s Air Flow —— Setpoint
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Automation Applications Inc, LLC
together with
AAl

JMP Engineering

Load T

IF CUKRV/ES
Alr SoliE @t EYes
Q2 SP Curye

Viexaminze Viixine EMEectVERESS

Fhe prman facterrdeterninineg IeWACWA/CU CaRre e oNn

EXCESS) ailr, IS how! effiecuVvelyayeurcanrmixalfane el

the combustion zone.
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Automation Applications Inc, LLC
together with

JMP Engineering

AAl

Ei_"fi ciency

2 3 4
FLUE GAS OXYGEN (%)

4— Excess Fual | Excass Ar ——@

Durng the load tests, Iower
excess air untilf €O hegins to
fISer eR thy/ te InpLeve
MIXING| e slicer ther €O and

OpPAacIty/ CUIVES oNEedUcEe CO;
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Automation Applications Inc, LLC

together with
AAIl

JMP Engineering

Alr Fue

SpIn or Swikivane: adjustments have
traditionally: been made: primaniiy: oy,
eye, adjusting the mixing pattern: by,
vistally/ elSernVving the fiame:

EXCESS Al IS lewered unil CO) starts te
fSer e swikiacdjustment can then
PEWEaKEE IeNMPRIoVE MIXING

SELlNgs) that give: thelvest resulis at
RIGHERIGEES; aretiregUERUN oL
optimumNerIeWeEreads
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Automation Applications Inc, LLC
together with
AAl

JMP Engineering

A Foed/Beverage manufacturer had a
Pank ofi 5 package heilers supplying
steam) 10 aleh precesses. it Was nei
Unusual for thelollers terhave
extended peredsiat 20% 16,30 ead,
as\\WellFas anoeyve 60%

Uinlizingrarsmallfelecine actiaior te
MoeVe therregister tordiffereni Setings
diidiiferentioacs 19aSEd eRre
characteizationr CUn/e; EnaplIEaNESE
pollersSeNURNREIOWHNS TGN EXCESS O2 at
loads downrter2s%s!
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Automation Applications Inc, LLC
together with

JMP Engineering

Alr Fue

5. DECEmE more complex, serdoi the considerations

AAl

WECESSANY 16 maximize fuel air mixing and comiustion:

WiteR@IIRBUMErS; 1 adaiiien ter SWikdVanes, Veu Have the
RerStalien PeINE Gl therguin, type el guRitie; and

atemization steam eif alir pPlEssure:

Withr Pulverized Coal, yoluRaVerciassiiicaien size piamaiy

alr ratio and mill’ temperature:
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@ Automation Applications Inc, LLC 3 — Coal Stoker Boilers

YN N Detroit Stoker;
Bl LEn ST 180 Kib/hr @ 850/ psi

Air Fue

IV EICEROVETTIre IHeader Pressures)less) than 5 Is/insufficient te
GEZIERUEYUate penetration and mixing fier cemplete
cComIStion. At lewer leader pressures, It BeEcemes Tramp: air,
SHEWIRENIR, as Excess 02, but not really availanle ter complete the

SicgEENCEMIIUSION.

RAER tHaneelce pressures BelewW this, reduce air elsewWnere i
POSSINIE; BIF CoMPIEtElN Sl Ol POILS Gl HEaUErS.
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Automation Applications Inc, LLC
together with

JMP Engineering

AAl

Test Lc

vigkexeonirolied Manual Ramps

gIESIRelhUStness Under Naturalt Ramps
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together with

JMP Engineering

AAl
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