(Adopted September 9, 1988)(Amended January 6,)1989
(Amended May 13, 1994)(Amended June 16, 2000)
(Amended November 17, 200®eptember 52009 |

RULE 1146 EMISSIONS OF OXIDES OF NITROGEN FROM
INDUSTRIAL, INSTITUTIONAL, AND COMMERCIAL
BOILERS, STEAM GENERATORS, AND PROCESS
HEATERS

(a) Applicability

This rule applies to boilers, steam generators,paodess heaters of equal to or

greater than 5 million Btu per hour rated heat trqapacity used in all industrial,

institutional, and commercial operations with tixeeption of:

1) boilers used by electric utilities to generate tieity; and

(2) boilers and process heaters with a rated heat ocgpécity greater than 40
million Btu per hour that are used in petroleumnefies; and

3) sulfur plant reaction boilers.

(&b)  Definitions

Q) ANNUAL CAPACITY FACTOR means the ratio of thenaunt of fuel
burned by a unit in a calendar year to the amotifuted it could have
burned if it had operated at the rated heat inppacity for 100 percent of
the time during the calendar year.

(2) ANNUAL HEAT INPUT means the actual amount ofihecleased by
fuels burned in a unit during a calendar year.

(3) ATMOSPHERIC UNIT means any natural gas fired unthva heat input
less than or equal to 10 million Btu per hetith a non-sealed combustion
chamber in which natural draft is used to exhaastlstion gases

(34) BOILER or STEAM GENERATOR means any combustionipment
fired with liquid and/or gaseous (including lantéihd digester gagind/or
solid fossil fuel and used to produce steam ot lvater and that is not
used exclusively to produce electricity for sabBoiler or Steam Generator
does not include any waste heat recovery boildrnshased to recover
sensible heat from the exhaust of a combustionrtenr any unfired
waste heat recovery boiler that is used to recs@psible heat from the
exhaust of any combustion equipment.

(45) BTU means British thermal unit.
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(6)

@

(510

(611)

(+12)

| (813)

(14)

GROUP | UNIT means any unit burnimgturalgaswith a rated heat input
greater than or equal to 75 million Btu per haxcluding thermal fluid
heaters

GROUP Il UNIT means any unit burning gaseous fustsluding digester
and landfill gases, with a rated heat input less th5 million Btu per hour
down to and including 20 million Btu per ho@xcluding thermal fluid
heaters

GROUP Il UNIT means any unit burning gaseous fueksluding
digester and landfill gasesnd thermal fluid heatexgith a rated heat
input less than 20 million Btu per hour down to ameluding 5 million

Btu per hour, and all units operated at schoolsusinkrsitiesgreater than
or equal to 5 million Btu per hour

HEALTH FACILITY has the same meaning as define&eattion 1250 of
the California Health and Safety Code.

HEAT INPUT means the chemical heat released dfigelacombustion in
a unit, using the higher heating value of the fuetis does not include the
sensible heat of incoming combustion air.

NOx EMISSIONS means the sum of nitric oxide aricbgen dioxide in
the flue gas, collectively expressed as nitrogemide.

PROCESS HEATER means any combustion equipmeatt fuith liquid
and/or_gaseous (including landfill and digester) gasl/or solid fossil fuel
and which transfers heat from combustion gasesatenvor process
streams. Process Heater does not include angikdnen used for drying,
curing, baking, cooking, calcining, or vitrifyingr any unfired waste heat
recovery heater that is used to recover sensilaefran the exhaust of
any combustion equipment.

RATED HEAT INPUT CAPACITY means the heat inpupeaity
specified on the nameplate of the combustion uhithe combustion unit
has been altered or modified such that its maxirhaat input is different
than the heat input capacity specified on the néteghe new maximum
heat input shall be considered as the rated hpat aapacity.

SCHOOL means any public or private school, inclgdinvenile detention
facilities with classrooms, used for purposes eféducation of more than
12 children at the school, including in kindergarésd grades 1 to 12,
inclusive, but does not include any private schwaevhich education is
primarily conducted in private homes. The ternmiudes any building or

1146-2



Rule 1146 (Cont.)

structure, playground, athletic field, or otheraaod school property, but

does not include unimproved school property.
STANDBY BOILER is a boiler which operates as a pemary

(915

(Amended September 5, 2008) |

replacement for primary steam or hot water whikeghmary steam or hot

water supply unit is out-of-service.
(2616) THERM means 100,000 Btu.
an

THERMAL FLUID HEATER means a PROCESS HEATER in whi

process is heated indirectly by a heated fluid rotten water.

(3218) UNIT means any boiler, steam generator, or pbester as defined in
paragraphdb)(34) or (@b)(¥12) of this subdivision.

) Sespenp
(c) Requirements
1) The owner or operator shall subject all of thesumiithin the facility to
the NOx emission limits and schedules specifiefiahle 1146-1
Table 1146-1 — Standard Compliance Limits and Sdaleed
Rule Cateqor Limit Submit Submit Application | Unit Shalllbein
Reference L L0 — Compliance for Permit to Eull
Plan on or Construct on or Compliange on
before before or before
(©)(1)(A) All Units Fired on 30 ppm or - - (Septembgr 5,
Gaseous Fuels for natural gas fired 2008
units0.036 Ibs/16 Btu
(c)(1)(B) Any Units Fired on 40 ppm - - (Septembgr 5,
Non-gaseous Fuelg 2008
(©)(1)(C) Any Units Fired on 25 ppm - - January 1/2015
Landfill Gas
(©)(1)(D) Any Units Fired on 15 ppm - - January 1/2015
Digester Gas
(c)(L)(E) Atmospheric Units 12 ppm or January 1, 2010 January 1, 2013 January 12014

0.015 Ibs/16Btu
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Table 1146-1 — Standard Compliance Limits and Sdlegdontinued)

Rule Cateqor Limit Submit Submit Application | Unit Shall bein
Referenc =EIELY — Compliance for Permit to Eull
Plan on or Construct on or Compliance on
before before or before
(cY(L)(F) Group | Units 5 ppm or - January 1, 2012 January 1, 2013
0.0062 Ibs/16
Btu
(cJA)X(G) Group Il Units January 1, January 1, 2011 January 1, 2012
75% or more of 2010
units (by heat
input)
(c)(1)(H) Group Il Units January 1, January 1, 2013 January 1, 2014
100% of units (by 2010
heat input) 9 ppm or
(9 [ER](D] Group Il Units 0.011 Ibs/A@ Btu | January 1, January 1, 2012 January 1, 2013
75% or more of 2011
units (by heat
input)
(c)( D)) Group Il Units January 1, January 1, 2014 January 1, 2015
100 of units (by 2011
heat input)
(2) In lieu of complying with theNOx emission limits and schedulssecified
in paragraph (c)(1he owner or operatanay elect tesubject all of the
units within the facility tahe requirements specified in Table 1146-2
The owner or operator that fails to submit a Coemae Plan or
Application for Permit to Construct pursuant to fohedule specified in
Table 1146-1 for any of the Group Il units shalldogject to the NOx
limits and schedule specified in Table 1146-2.
Table 1146-2 — Enhanced Compliance Limits and Sdeed
Rdle Catedor Limit Submit Submit Application Unit Shall be
Refelence =ateqory —_— Compliance for Permit to in Full
Plan on or before Construct on or Compliance on
before or before
(©)(2)A) Group Il Units January 1, 201 January 1, 2013 January 1, 2014
75% or more of units
(by heat input) 5 ppm or 0.062
()(2)B) Group Il Units lbs/1@ Btu January 1, 201 January 1, 2015 January 1, 20184
104 of units (by
heat input)
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(3) For dual fueko-firedcombustion a weighted average limit calculated by
Equation 1146-1 may be used provided a totalizired flow meter is
installed pursuant to paragraph (c)(8), for uniming a combination of

both fuels.
(CLAX Qn) + (Clgx Qg)
Weighted Limit = Equation 1146-1
Qu+ X
Where:

CLa = compliance limit for fuel A
CLg = compliance limit for fuel B
Qa = heat input from fuel A
Qgp_= heat input from fuel B
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(54)

(65)

The owner or operator of any unit(s) with fzeatinput capacity greater
than or equal to 5 million Btu per hoamnd-subject-to(e {1 H2)+8);
or-{e}{4)shall not discharge into the atmosphere carbon xidagCO)

emissions in excess of 400 pmmfor natural gas fired uni.30 Ibs/16

Btu.

In lieu of complying with the applicable emissiamits specified in
paragraphs (c)(1), (c)(2), and (c)(3fhe owneror operator of any unit(s)
in operation prior to$eptember 5, 2008vith arated-heat-input-capacity

greaterthan-oregualto- 5-milien-Btu-per-heurandnnual heat input
less than or equal to 9.0 x%Btu (90,000 therms) per year, shall:

(A) operate the unit(s) in a manner that maintatack gas oxygen
concentrations at less than or equal to 3 peraera dry basis for
any 15-consecutive-minute averaging period; or

(B) tune the unit(s) at least twice per year, ifggrivals from 4 to 8
months apart) in accordance with the procedureritestin
Attachment 1 or the unit manufacturer's specifieteup
procedure. If a different tungp procedure from that described in
Attachment 1 is used then a copy of this procedhedl be kept on
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site. The operator of any unit(s) selecting the tune-pfoo shall
maintain records for a rolling twenty four monttripd verifying
that the required tune-ups have been perfornifetie unit does
not operate throughout a continuous six-month penithin a
twelve month perioealendaryearonly one tuneup is required for
the twelve month period that includes the entinggaeof non-

operatiomhatealendaryeaiFor this case, the tune-up shall be

conducted within thlrtv (30) days of start- uﬁh&epeﬁa{er—e#any

No tune-up is required duringalling twelve month period
calendar-yedfor any unit that is not operated during thating
twelve month perioeglendaryearthis unit may be test fired to
verify availability of the unit for its intended @$ut once the test
firing is completed the unit shall be shutdown. &ds of test
firings shall be maintained forralling twenty four monttperiod
of-two-yearsand shall be made accessible to an authorizeddDis

representaﬂve upon requestrcettheaspheable MO and CO
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| @9

©)

(268)

Any unit(s) with a rated heat input capacity geedhan or equal to 40
million Btu per hour and an annual heat input gretitan 200 x 1DBtu
per year shall have a continuous in-stack nitragedes monitor or
equivalent verification system in compliance with@FR part 60
Appendix B Specification 2. Maintenance and emissecords shall be
maintained and made accessible for a period ofyansasto the
Executive Officer.

An owner or operator that has installed or modie@roup Ill natural gas
fired unit prior to the $eptember 5, 2008 omplying with the applicable
BACT emission limit of 12 ppm or less of NOx may@ecompliance
with subparagraphs (c)(1)(r (c)(1)J) until the unit’s burner(s)
replacement.

Any owner or operator who chooses the pound pdiomiBtu compliance
option specified in paragraph(s) (c}(9)(2),{}3); or (c)(4) or chooses
the weighted average emission limit using Equatibf6-1 under
sukparagraph (c)(3) shall install a non-resettablalitihg fuel meter to
measure the total of each fuel used by each inad@idnit, as approved by
the Executive Officer.
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9 The owner or operator of Group Il or Il units dhealbmit for the approval
of the Executive Officer a compliance plan in adamce with the
requirements of Rule 221 — Plans and Rule 306 r Pé&s by the
applicable date specified in Tables 1146-1 or 1248-he compliance
plan shall include the following information:

(A)  Owner/operator contact information (company nan@vi
facility identification number, contact name, phaonenber,

address, e-mail address).

(B) Number and size (mmbtu/hr) of Group Il and Il gicated at
the facility.

(C) Selection of the Standard (Table 1146-1) or Enhéii€able
1146-2) compliance schedule by Group Il and llkstni

(D) The owner or operator of more than one unit locatigain the
same facility that have opted to divide the unitdbat input for
the purpose of separate compliance dates accaifiables
1146-1 or 1146-2 shall indicate which units aregatized 75
percent or more of the heat input and which uné&enup the
remaining 100 percent of the heat input.

(10) On or after January 1, 2015, an owner operatonpiandfill or digester
gas (biogas) unit co-fired with natural gas shatl operate the unit in a
manner that exceeds the emission concentratiotslgpecified in
subparagraphs (c)(1)(C) or (c)(1)(D), provided thatfacility monthly
average biogas usage by the biogas un§%s or more, based on the
higher heating value of the fuels used.

(A)  The Executive Officer may approve the burnidignore than 10%

up ta |
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| (i) 25% natural gas in a biogas fired unit at the 1% ggigester
gas) or 25 ppm (landfill gas) NOx level, when ihecessary,
if the only alternative to limiting natural gas16% would be
shutting down the unit and flaring more biogas.

| (i) 50% natural gas in a digester gas-fired uhtha 15 ppm

NOx level, when it is hecessary as specified insgac)
(10)(A)(i) and for units installed on or after Sexptber 5,
2008 provided the unit has demonstrated compliaritethe
NOx limits in paragraph (c)(1) applicable to urited
exclusively on natural gas.

For units subject to this subparagraph, the pentatotral gas
usage shall be based on the facility monthly avelaggas
usage by the biogas units and the higher heatilug i the
fuels used.

(B)  Any biogas-firedunit burning more thathe approved percent
natural gags determined under subparagraph (c)(103t&)l
comply with the weighted average NOx limit spedfia
paragraph (c)(3).
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(d) Compliance Determination

(1)

(2)

)

(4)

An owner or operator of any unit(s) shall h#éve option of complying

with either the pound per million Btu or parts patlion emission limits

specified in paragraphs (c)(1), (c(B)(3), and (c)(4).

All emission determinations shall be made mals-found operating

condition, except no compliance determination sbaléstablished during

start-up, shutdown, or under breakdown conditighs.emission

compliancedeterminatioras specified in paragraph (d)@)all be

conducted at least 250 operating hours, or at thast days subsequent tp

the tuning or servicing of any unit, unless itmsumscheduled repair

All parts per million emission limits specifié&a subdivisionparagraph(c)

are referenced at 3 percent volume stack gas oxygendry basis

averaged over a period of 15 consecutive minutes.

Compliance with the NOand CO emission requirements of paragraphs

(©)(2), (c)(2), (c)(3)and(c)(4), and{e}5) and the stack-gas oxygen

concentration requirement sfitparagraph (cH5)(A) shall be determined

using a District approved contractor under the lratmyy Approval

Programaccording tdhe followingprocedures

(A)  #a-District Source Test Method 100.1 - InstrumentabKmer
Procedures for Continuous Gaseous Emission Samagch
1989), or

(B)  District Source Ted¥lethod 7.1 - Determination of Nitrogen
Oxide Emissions from Stationary Sources (March 1 28@
District Source Ted¥lethod 10.1 - Carbon Monoxide and Carbon
Dioxide by Gas Chromatograph/Non-Dispersive Infidabetector
(GC/NDIR) - Oxygen by Gas Chromatograph-Thermal
Conductivity (GC/TCD) (March 1989)or

(C) United States Environmental Protection Agency Cooiial Test
Method CTM-030, Determination of Nitrogen Oxidesron
Monoxide, and Oxygen Emissions from Natural Gasdrir
Engines, Boilers and Process Heaters Using Porfatdé/zers; or

(D) ASTM D6522-00(2005) Standard Test Method for Detration
of Nitrogen Oxides, Carbon Monoxide, and Oxygen
Concentrations in Emissions from Natural Gas-FRediprocating
Engines, Combustion Turbines, Boilers, and ProElesgers Using
Portable Analyzers
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(E) any other test metheduch-as-methods-thatallow-the-use-ef-hand
heldmrtable-menitorsgdetermined to belternativeeguivaleniand

approved before the test in writing by the Exeaitdfficers of the
District and the California Air Resources Board #mel Regional
Administrator of the United States EnvironmentadtBction
Agency, Region IXor
(8] a continuous in-stack nitrogen oxide monitor oriegjent
verification system as specified in paragraphgjc)(
Records of all source tests shallbeinkined-foraperiod-of-two-years
and-shall-benade available to District personnel upon requEshissions
determined to exceed any limits established byrthesthrough the use of
any of the above-referenced test methods shaltitatiesa violation of this
rule.

(5) For any operator who chooses the pound per miBitnnof heat input
compliance option of paragraph (c)(1), (c)(2),3%)6er (c)(4) NO
emissions in pounds per million Btu of heat inphalsbe calculated using
procedures in 40 CFR Part 60, Appendix A, MethodSkExtions 2 and 3
and CO emissions in pounds per million Btu of heput shall be
calculated according to the Protocol for the Paciddbnitoring of
Nitrogen Oxides, Carbon Monoxide, and Oxygen fromt&JSubject to
South Coast Air Quality Management District Ruléd4d and 1146.1

(6) Compliance determination with the N@rd-COemission requirements in
paragraph (d)(43hall be conducted oca
(A)  every three years for units with a rated heat iigpeater than or

equal tol0 million Btu per hourexcept for units subject to
paragraph (c)(6)—e+rbefore Jam1,2002-and-every-year

nare ua a N N A0 Nhe NN Iy i ala
v - INpw Ly -
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(7)

(8)

(B) every five years for units with a rated heat injegs than 10
million Btu per hour down to and including 5 milid3tu per hour.

Provided the emissions test is conducted withirsdmae calendar year as

the test required iparagrapi{d)(6), an owner or operator may use the |

following emissions tests to comply with paragré@){6):

(A)  Periodic monitoring or testing of a unit as reqdine a Title V
permit pursuant to Regulation XXX, or

(B) Relative accuracy testing for continuous emissionsitoring
verification pursuant to Rule 218.1 or 40 CFR é@&#Appendix B

Specification 2
Any owner or operator of units subject to this rsiall check NOx

emissions with a portable NOx, CO and oxygen amdlgzcording to the

Protocol for the Periodic Monitoring of Nitrogen @&s, Carbon

Monoxide, and Oxygen from Units Subject to Soutlagldir Quality

Management District Rules 1146 and 1146.1 accoriiriige following

schedule:

(A)  On orafter July 1, 200%he owner or operator oiits subject to
paragraphs (c)(1), (c)(2), (c)(@nd(c)(4) shall check NOx
emissions at least monthly or every 750 unit ofrggaiours,

whichever occurs later. If a unit is in compliaficethree

consecutive emission checks, without any adjustsntenthe

oxygen sensor set points, then the unit may bekeldeguarterly or
every 2,000 unit operating hours, whichever octates, until
there is a emission checkndicating noncompliance

(B)  On or after January 1, 2015 or during burner regsteent,
whichever occurs latethe owner or operator ofits subject to
paragraph (c)(5) shall check NOx emissions accgrttirthe tune-
up schedule specified in subparagraph (c)(5)(B).

(C)  Records of all monitoring data required under sulgaphs
(d)(8)(A) and (d)(8)(B) shall be maintained forading twelve
month period of two years (5 years for Title V faigs) and shall
be made available to District personnel upon regu&s owner or
operator shall not be considered in violation @ &missions limits
of this rule or in permit conditions if the ownaraperator
complies with requirements specified in paragrabfiQ). Any
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emission check conducted by District staff tiiadls excess
emissions is a violation.

(D)  The portable analyzer tests required under aagwaph (d)(8)(A)
and (d)(8)(B) shall only be conducted by a persbn was
completed an appropriate District-approved traimppnagram in the
operation of portable analyzers and has receivatdication
issued by the District.

An owner or operator shall opt to comply with tieguirements as applied

to CO emissions specified in paragrggf6)-or(d)(8) or subparagraph

(A)  (d)(B)(A) for units greater than or equal @ hmbtu/hr, or

(B)  (d)(6)(B) for units less than 10 mmbtu/hr

(10)

A source test specified under paragraph (d)(6harmaission check

(11)

conducted under the requirements specified in papdgyd)(8) that finds
emissions in excess of those allowed by this ruke germit condition
shall not constitute a violation of this rulethie owner or operator

correct the problem and demonstrate compliance with anathgrce test
or emission check within 72 hours from the time diaer or operator
knew of excess emissions, or reasonably should kiawen, or shut down
the unit by the end of an operating cycle, whicheéssooner.

An owner or operator may opt to lower the 'gniated heat input capacity.

The loweedrated heat input capacity shall not be less thamllibn Btu
per hour and shall be based on manufacturer’sifadstion or rating plate
or permit condition.

Compliance Schedule

1)

)

An owneror operator of units subject to paragraph (c)(1)Ist@hply
with the schedule specified in Table 514

An owner or operator of unigibject to paragraph (c)(2) shall comply
with the schedule specified in Table 1146-2.

On or after January 1, 2085 during burner replacement, whichever
occurs laterno person shall operate in the District any galiject to
paragrapl{c)(5) which does not meet the emissions limits spegtiiie
subparagraph (c)(1)(A) of Table 1146-1

Any unit subject tahe requirements specified iaragraph (cK) that
exceeds 90,000 therms of hegiunhfrom all fuels used in any twelve
mornth period, the operators shall:
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(A) within 4 months after exceeding 90,000 therms af ngout in any
twelve month period, submit required applicatiomsgdermits to
construct and operate; and

(B)  within 18 months after exceeding 90,000 thermseait fnput in
any twelve month period, demonstrate and maintampdiance
with all applicable requirements of paragraphsl{c)c)(2), (c)(3),
and (c)6) for the life of the unit

The Executive Officer shall grant a time extendmithe full compliance

date with the applicable NOx compliance limits sfed in subparagraphg

(c)(1)(E) through (c)(1)) and paragraph (c)(2) for any health facility as

defined in Section 1250 of the California Healtld &afety Code that can

demonstrate that the Office of Statewide Healtmilzg and

Development has approved an extension of time ngpbpwith seismic

safety requirements pursuant to Health and SafetieGections 130060

and 130061.5. The extension of time granted byttexutive Officer

shall be consistent with the time extension grapteduant to Health and

Safety Code Section 130060 but not to exceed Jadua@015 and shall

be consistent with the time extension granted @nsto Health and

Safety Code Section 130061.5 but not to exceedadaidu 2020. Those

health facilities granted a time extension shdbinsit a compliance plan to

the Executive Officer on or before January 1, 2010.
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A.

ATTACHMENT 1

Equipment Tuning Procedure' for Forced-Draft Boilers, Steam Generators,
and Process Heaters

Nothing in this Equipment Tuning Procedure shaltbestrued to require any act or
omission that would result in unsafe conditionsvould be in violation of any regulation
or requirement established by Factory Mutual, IhdaisRisk Insurers, National Fire
Prevention Association, the California Departmdrihdustrial Relations (Occupational
Safety and Health Division), the Federal Occupdai&afety and Health Administration,
or other relevant regulations and requirements.

Should a different tuning procedure be used, a obplyis procedure should be kept with
the unit records for two years and made availabtee District personnel on request.

Operate the unit at the firing rate most typafahormal operation. If the unit
experiences significant load variations during nalroperation, operate it at its
average firing rate.

At this firing rate, record stack gas tempemtoxygen concentration, and CO
concentration (for gaseous fuels) or smoke-spothaifngfor liquid fuels), and
observe flame conditions after unit operation $teks at the firing rate selected.
If the excess oxygen in the stack gas is at theld@md of the range of typical
minimum value and if CO emissions are low and there is not smtie unit is
probably operating at near optimum efficiency thaed particular firing rate.

However, complete the remaining portion of thisgadure to determine whether
still lower oxygen levels are practical.

Increase combustion air flow to the furnacelwtéick gas oxygen levels increase
by one to two percent over the level measuredep 3t As in Step 2, record the

1

2

This tuning procedure is based on a tune-up pireedeveloped by KVB, Inc. for the

United States EPA.

The smoke-spot number can be determined with ASEst Method D-2156 or with the

Bacharach method. ASTM Test Method D-2156 is idetl in a tuneup kit that can be
purchased from the Bacharach Company.

Typical minimum oxygen levels for boilers at hifjing rates are:
1. For natural gas: 0.5% - 3%
2. For liquid fuels: 2% - 4%
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stack gas temperature, CO concentration (for gaskm®ls) or smoke-spot
number (for liquid fuels), and observe flame coiodi$ for these higher oxygen
levels after boiler operation stabilizes.

4, Decrease combustion air flow until the stack@agyen concentration is at the
level measured in Step 2. From this level gragualtiuce the combustion air
flow, in small increments. After each incremeetard the stack gas temperature,
oxygen concentration, CO concentration (for gaséaeis) and smoke-spot
number (for liquid fuels). Also observe the flaara record any changes in its
condition.

5. Continue to reduce combustion air flow stepwis#il one of these limits is
reached:

a. Unacceptable flame conditions - such as flanprigement on furnace
walls or burner parts, excessive flame carryoveflame instability.
Stack gas CO concentrations greater than 400 ppm
Smoking at the stack.

d. Equipment-related limitations - such as low vimod/furnace pressure
differential, built in air-flow limits, etc.
6. Develop an &@CO curve (for gaseous fuels) og/@noke curve (for liquid fuels)

similar to those shown in Figures 1 and 2 usingetteess oxygen and CO or
smoke-spot number data obtained at each combustiflow setting.

Sieep CO/0;
characteristic

Graduval CO/0;
characteristic

Appropriate operating
margin from minimum Oz

Automatic conirols
/ adjusted o this
Oz leve!

Minimum Oz/ \
k

Oxygen in flue gas, % ——P—

-

' 3

CO limit
(400 ppm)

Carbon monoxide in flue gas, ppm —-

Figure 1 Oxygen/CO Characteristic Curve
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Steep smoke/O2
characteristic

Gradual
smoke/O2

characteristic .
Appropriate operating

margin from minimum QO3

Automalic boilet
/ conlrols adjusted
to this Oz level

Smoke limit

Smoke-spot number s———3p—

Minimum Oy

Oxygen in flue gas, % ————————j=

Figure 2 Oxygen/Smoke Characteristic Curve

7. From the curves prepared in Step 6, find theksgas oxygen levels where the CO
emissions or smoke-spot number equal the followadges:
Fuel Measurement Value
Gaseous CO Emissions 400 ppm
#1 and #2 oils smoke-spot number number 1
#4 oll smoke-spot number number 2
#5 oll smoke-spot number number 3
Other oils smoke-spot number number 4

The above conditions are referred to as the C@noke thresholds, or as the
minimum excess oxygen level.

Compare this minimum value of excess oxygen te#pected value provided by
the combustion unit manufacturer. If the minimwwdl found is substantially
higher than the value provided by the combustiahmanufacturer, burner
adjustments can probably be made to improve fugl@mnmixing, thereby
allowing operation with less air.

8. Add 0.5 to 2.0 percenf O2 tothe minimum excess oxygen level found in Step 7
and reset burner controls to operate automatieallgis higher stack gas oxygen
level. This margin above the minimum oxygen leaaounts for fuel variations,
variations in atmospheric conditions, load changad, nonrepeatability or play in
automatic controls.
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9.

10.

11.

If the load of the combustion unit varies sigrahtly during normal operation,
repeat Steps 1-8 for firing rates that represenutiper and lower limits of the
range of the load. Because control adjustmerdseafiring rate may affect
conditions at other firing rates, it may not begbke to establish the optimum
excess oxygen level at all firing rates. If tlighe case, choose the burner control
settings that give best performance over the rah§ieng rates. If one firing rate
predominates, settings should optimize conditidribat rate.

Verify that the new settings can accommodatestiuden load changes that may
occur in daily operation without adverse effeddo this by increasing and
decreasing load rapidly while observing the flame stack. If any of the
conditions in Step 5 result, reset the combustantrols to provide a slightly
higher level of excess oxygen at the affecteddinates. Next, verify these new
settings in a similar fashion. Then make sure tti@final control settings are
recorded at steady-state operating conditionsuftoiré reference.

When the above checks and adjustments haventee® record data and attach
combustion analysis data to boiler, steam generatdreater records indicating
name and signature of person, title, and dateutheup was performed.

Equipment Tuning Procedurefor Natural Draft-Fired Boilers, Steam
Generators, and Process Heaters.

Nothing in this Equipment Tuning Procedure shaltbestrued to require any act or
omission that would result in unsafe conditionsvould be in violation of any regulation
or requirement established by Factory Mutual, IhdlisRisk Insurers, National Fire
Prevention Association, the California Departmdrihdustrial Relations (Occupational
Safety and Health Division), the Federal Occupati@afety and Health Administration,
or other relevant codes, regulations, and equipmamiufacturers specifications and
operating manuals.

Should a different tuning procedure be used, a ocbplyis procedure should be kept with
the unit records for two years and made availabtee District personnel on request.

1.

PRELIMINARY ANALYSIS

a. CHECK THE OPERATING PRESSURE OR TEMPERATURE.
Operate the boiler, steam generator, or heatbedotwest acceptable
pressure or temperature that will satisfy the Idexhand. This will
minimize heat and radiation losses. Determingtlgesure or temperature
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that will be used as a basis for comparative cotruganalysis before
and after tuneup.
b. CHECK OPERATING HOURS.
Plan the workload so that the boiler, steam geaerat process heater
operates only the minimum hours and days necessasgtform the work
required. Fewer operating hours will reduce figd and emissions. For
units requiring a tuneup to comply with the ruleotalizing non-resettable
fuel meter will be required for each fuel used &rdeach boiler, steam
generator, and heater to prove fuel consumptitessthan the heat input
limit in therms per year specified in the rule.
C. CHECK AIR SUPPLY.
Sufficient fresh air supply is essential to ensaypmum combustion and
the area of air supply openings must be in compéamith applicable
codes and regulations. Air openings must be ke wpen when the
burner is firing and clear from restriction to flow
d. CHECK VENT.
Proper venting is essential to assure efficientlmoshon. Insufficient
draft or overdraft promotes hazards and ineffickaming. Check to be
sure that vent is in good condition, sized proparig with no
obstructions.
e. COMBUSTION ANALYSIS.
Perform an "as is" combustion analysis (CO, O2) &tith a warmed up
unit at high and low fire, if possible. In addiito data obtained from
combustion analysis, also record the following:
I. Inlet fuel pressure at burner (at high & lowedir
il Draft abeveat inlet todraft hood or barometric damper
1) Draft hood: high, medium, and low
2) Barometric Damper: high, medium, and low
ili. Steam pressure, water temperature, or prob@slspressure or
temperature entering and leaving the boiler, stganerator, or
process heater.
Iv. Unit rate if meter is available.

With above conditions recorded, make the followchgcks and corrective
actions as necessary:
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2. CHECKS & CORRECTIONS

a. CHECK BURNER CONDITION.
Dirty burners or burner orifices will cause boilstgam generator, or
process heater output rate and thermal efficiemdetrease. Clean
burners and burner orifices thoroughly. Also, eaghat fuel filters and
moisture traps are in place, clean, and operatiogenly, to prevent
plugging of gas orifices. Confirm proper locat@md orientation of
burner diffuser spuds, gas canes, etc. Look fghamnned-off or missing
burner parts, and replace as needed.

b. CHECK FOR CLEAN BOILER, STEAM GENERATOR, OR PRESES
HEATER TUBES & HEAT TRANSFER SURFACES.
External and internal build-up of sediment andescal the heating
surfaces creates an insulating effect that quiddices unit efficiency.
Excessive fuel cost will result if the unit is rkapt clean. Clean tube
surfaces, remove scale and soot, assure propergsrfiaid flow and flue
gas flow.

C. CHECK WATER TREATMENT & BLOWDOWN PROGRAM.
Soft water and the proper water or process flidttnent must be
uniformly used to minimize scale and corrosionmély flushing and
periodic blowdown must be employed to eliminaterset and scale
build-up on a boiler, steam generator or proceasehe

d. CHECK FOR STEAM, HOT WATER OR PROCESS FLUID LEAK
Repair all leaks immediately since even small ipgkssure leaks quickly
lead to considerable fuel, water and steam losBessure there are no
leaks through the blow-off, drains, safety valweplass lines or at the feed
pump, if used.

3. SAFETY CHECKS
a. Test primary and secondary low water level cisitr
b Check operating and limit pressure and temperatontrols.
C. Check pilot safety shut off operation.
d Check safety valve pressure and capacity to bwktr, steam generator
or process heater requirements.
e. Check limit safety control and spill switch.
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4. ADJUSTMENTS

While taking combustion readings with a warmed ajelo, steam generator, or

process heater at high fire perform checks andsadgnts as follows:

a. Adjust unit to fire at rate; record fuel mandfgressure.

b. Adjust draft and/or fuel pressure to obtain atalele, clean combustion at
both high, medium and low fire. Carbon Monoxidé&{)Gralue should
always be below 400 parts per million (PPM) at 326 G CO is high
make necessary adjustments.

Check to ensure boiler, steam generator, or prdeeser light offs are
smooth and safe. A reduced fuel pressure testtattigh and low fire
should be conducted in accordance with the manufast instructions
and maintenance manuals.

C. Check and adjust operation of modulation colgrolEnsure proper,
efficient and clean combustion through range afidirates.

When above adjustments and corrections have bede, record all data.

5. FINAL TEST
Perform a final combustion analysis with a warmpdailer, steam generator, or
process heater at high, medium and low fire, whenpussible. In addition to
data from combustion analysis, also check and decor

a. Fuel pressure at burner (High, Medium, and Low).

b. Draft above draft hood or barometric damper (Higedium and Low).

C. Steam pressure or water temperature enteringganohg boiler, steam
generator, or process heater.

d. Unit rate if meter is available.

When the above checks and adjustments have beex readrd data and attach
combustion analysis data to boiler, steam generatqrocess heater records
indicating name and signature of person, title, gany name, company address
and date the tuneup was performed.
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