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1. Scope

1.1 This specification covers fly ash and raw or calcined
natural pozzolan for use as a mineral admixture in concrete
where cementitious or pozzolanic action, or both. is desired,
or where other properties normally attributed to finely
divided mineral admixtures may be desired or where both
objectives are to be achieved.

Notre—Finely divided materials may tend to reduce the entrained air
content of concrete. Hence, if a mineral admixture is added 1o any
concrete for which entrainment of air is specified, provision should b
made to assure that the specified air content is maintained by air content
tests and by use of additional air-entraining admixture or use of an
air-entraining admixture in combination with air-entraining hydraulic
cement.

1.2 The values stated in inch-pound units are to be
regarded as the standard.

2. Referenced Documents

2.1 ASTM Standards: )

C 260 Specification for Air-Entraining Admixtures for
Concrete? :

C 311 Methods of Sampling and Testing Fly Ash or
Natural Pozzolans for Use as a Mineral Admixture in
Portland Cement Concrete?

3. Terminology

3.1 Definitions:
3.1.1 fly ash—finely divided residue that results from the
combustion of ground or powdered coal.

Note—This definition of fly ash does not include, among other
things, the residue resulting from: (1) the burning of municipal garbage
or any other refuse with coal; or (2) the injection of lime directly into the
boiler for sulfur removal; or (3) the burning of industrial or municipal
garbage in incinerators commionly known as “incinerator ash.”

3.1.2 poz:colans—siliceous or siliceous and aluminous
materials which in themselves possess little or no cemen-
titious value but will, in finely divided form and in the
presence of moisture, chemically react with calcium hy-

' This specification is under the jurisdiction of ASTM Committec C-9 o0n
Concyete and Concrete Aggregates, and is the direct responubility of Subcommittee
C09.03.10 on Fly Ash, Slag, Mineral Admixtures, and Supplementary Cementitious

Materials.
Current edition approved Oct. 27, 1989. Published December 1989, Orig~ =Ly

published as C&18-68 T (o replace C 350 and C 402, Last previous edition
C&618-87.
3 Annual Book of ASTM Standards, Yol 04.02,
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droxide at ordinary temperatures to form corﬁpounds pos-
sessing cementitious properties.

4. Classification

4.1 Class N—Raw or calcined natural pozzolans that
comply with the applicable requirements for the class as
given herein, such as some diatomaccous carths; opaline
cherts and shales: tuffs and volcanic ashes or pumicites, any
of which may or may not be processed by calcination; and
various materials requiring calcination to induce satisfactory
properties, such as some clays and shales. ,

4.2 Class F—Fly ash pormally produced from buming
anthracite or bituminous coal that meets the applicable
requirements for this class as given herein. This class fly ash
has pozzolanic properties.

4.3 Class C—Fly ash normally produced from lignite or
subbituminous coal that meets the applicable requirements
for this class as given herein. This class of fly ash, in addition
to having pozzolanic properties, also has some cementitious
properties. Some Class C fly ashes may contain lime contents
higher than 10 %.

5. Chemical Composition

5.1 Fly ash and natural pozzolans shall conform to the
requirements as to chemical composition prescribed in Tabie
1. Supplementary optional chemical requirements are shown
in Table 2.

6. Physical Properties

6.1 Fly ash and natural pozzolans shall conform to the
physical requirements prescribed in Table 3. Supplementary
optional physical requirements are shown in Tabie 4.

7. Methods of Sampling and Testing

7.1 Sample and test the mineral admixture in accordance
with the requirements of Methods C 311.

7.2 Use cement of the type proposed for use in the work
and, if available, from the mill proposed as the source of the
cement, in all tests requiring the use of hydraulic cement.

8. Storage and Inspection

8.1 The mineral admixture shall be stored in such a
manner as to permit easy access for proper inspection and
identification of each shipment Every facility shall be
provided the purchaser for careful sampling and inspection,
either at the source or at the site of the work as may be
specified by the purchaser.
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TABLE 1 Chemical Requirements

Neneral Admenture Class
N F c
Siicon dioxde (SK0;) ps shuminum oxide (ALC,) phut ion cxide (Fe,0,), min, X T9.0 70.0 50.0
Suthur tnowide [S0,), max, % 40 50 50
Moisture corent, max, % a0 30 30
Loss on igretion, max, % . 100 404 60

4 The use of Class F pazroisn contenng up to 12.0 X lbss on ignibon mey ba approved by the user if either acceptable parformance records or laboratory tast resulty
are made tvalabie. ! .

TABLE 1A Supplementary Optionsl Chemical Requirement
Note—Thig cptionsl requirement spplies only whin speafically requested.

Minersl Admixture Class
N F ¢
Avallabie piaigs, as NeyO, ngx, 4 15 15 ' 15

4 Appicatie ondy when specicaly requined by the purcheser for mineral sdnixturs i) be uled in CONCrits CoMtaining redctive SQDregate &N ament 1o Mest & invtation
on contart of alkales. .

TABLE 2 Physical Requirements

N F C

Fineness: :
Amount retained when wet-sieved on 45 um (No. 325) sieve, max, %4 34 u 3
Strength activity index: #
With portiand cament. at 7 days. min, parcert of 759 780 752
coerirof
With portiand camerst, at 28 days. min, percertt of 752
control
With bme, &t 7 days min, psi (xPs) 800 {£500) 800 {5500}
Water requirement, max. parcent of conercl 115 105 105
Sounciness: ©
AUTOCIgVE EXDENSION OF CONrACton, max, %
. Undormity requirements:
The specific gravity and finensss of individual sampies
shad not vary from ths sversge establshed by the
ten preceding tests, or by of preceding tests f the
number is less than tan, by More than: .
Specrfic gravity, max varation from average, % 5 5 L
Percant retained on 45-um (No. 325), maox vaniation, 5 5 5
percentage points from average
4 Cars should be taken to void the retsining of sgpiomerations of extremely fing matarial,
® Nadher the strength activity index with DOMTiand CEMen Nor 1he POZZONKC SCtivity INdEx with ime 18 10 be considersd s measure of the compressive strength of
concrete containing the mineral admixture. The strength activity index with portiand cement i determined Dy an accalerstad test, and is intanded 10 svalusie the
contribution to be axpacted from the mineral admixturs t0 the longar strangth development of concrets. The waioht of minersl admixture specified for the tes! O dterming
the strength activity ndex with portiand cament i3 not congidersd to be the proportion recammended iir the concrets 10 De used In e work. The optimum amount of
frenaral admixture for sy specific project s determined by the required properties of the contrete and other constituants of the concrels and should be establaned by
tasting. Strengrht activity index with portand camarnt 5 8 Messurs of factiity with & given cement and may vary s to the source of both the fy ash and the coment,
€} the mineral admixture wil conshtute Mons than 20 X by weight of the camentitous matariel in the Projct Mix design, the tEst spacIMens for sutociave FDeNSIon
shal contain that anticipsted percantage. Excessive sutaciave expansion is highly significant in cases where water to mineral admixture and cement ratiog arg Iow, for
example, in block or sholcrete mbxes.
® Meeting the 7 day of 28 ity strangth activty index will indicets specification compiisnce.

759 758

04 08 08

9. Rejection random, is less than that specified, the entire shipment may

9.1 The mineral admixture may be rejected if it fails 1o  be rejected. . , , _
meet any of the requirements of this specification. 9.3 Mineral admixture in storage prior to shipment for a

9.2 Packages varying more than 5% from the stated  Period longer than 6 months after testing may be retested
wcight may be mjmuj_ 1fthe average weish‘ of the packases and may be m]ec‘cd if it fails to meet the fineness require-
in any shipment, as shown by weighing 50 packages taken at ~ ments.

mran F=2 R T ST
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TABLE 2A Supplementary Optional Physical Requirements
NotE--These ophonel requeremants apply Ordy whan speGBCally recuasied.

Manarsl Admcchre Clasy
N F (v
Muttiple factor, calculated as the product of oss on igreton and fineness. 5
amou retained when wet-Saved on No. X25 (45-um) seve,
max, ¥4
incresss of drying shrmkage of mortar bes's &t 28 days. max, 54 0.0 003 003
Requiremeants:
In acckbon, whan Sir-entrisrwig concrets is specafied, the quantty of 20 20 20
r-onTeIreng agont requared 10 Drocuce an e corment of 18.0 vol %
of mortar shall N0t vary from the sverage established by the ten
precedng tests or Dy all praceding tests f lass than sen, by more
than, %
Reactity with Cement Alabes: ©
Raducoon of mortar expansion at 14 deys, mn, % 75
Mortar axpangion st 14 days, max, % 0.020 0020 0.020

A Appicabie ondy for Class F miserst admortises snce the I0a3 On igreton rnitations predomingts kor Cleas C.

# Detarmunaton of compbanca OF NONCOMDMNGS Wwith the requUIrKME relating 1o iNCresse In drying shinkags wil DE MAGe only 5t the rIQUEst Of 1 DUrChaser.

€ The Indicated tsts Kor reacDvty with cament siiales are 0OTONN Bnd SRSMatve requintments 1o be AOPENC Oy &t U purchaser's request. They need not be
toquestad uniess the fiy ash or DOZZOMN 1 1O be UHEE with SOCPegRtS TNt IS reQErded s Seletariously reactve with eliaies in cement. The test for reduction of morte
@DANSON May b Maoe usng any hoh-akal cement In accondench wrh Mathods C 311, Section 35.1 ¥ the portiand cement 10 be used in the work IS notL known, or 13
Aot gvaiabie 8t the 1me the mindral OMotUre 13 tasted. The 85t for MO Expenmon 1 prelermed over the test for reduction of MO ExXPANSIoN f th POMand Cement
1o by used 1N the work is known and svaddble. The tast ki MOMar exDanson shondd be performed with sach of the cements 1o be used In e work, ‘

10. Packaging and Package Marking marked on each package. Similar information shall be
10.1 When the mineral admixture is delivered in pack-  provided in the shipping invoices accompanying the ship-

ages, the class, name, and brand of the producer, and the  ment of packaged or bulk mineral admixture,

weight of the material contained thercin shall be plainly

The Amancan Society for Testing and Materis takes n0 poslion respacting the velidty of any patent Hois axsarted in Connection
with any kem mentioned in thiy standard. Users of this stndard are expressly advised that determination of the vaiidity of any such
patert rights, and the risk of miringemant of such rights, sre entirely their Own responsibaty.

Thus stancierd 3 sulyect [0 revizion gl any time by the reeporsie technicel comemittes and must be reviewesd every five years and
o Not revised, ather reapproved or withcrawn. YOur Commants wre invited sther for revision of this standard or i sadtionel siandards
and should be addressed to ASTM Mesdquarters. Your commerts will recaive carsiul COnSideration af a Meeting of the responsitie
technical committes, which you mey attend. ¥ you fesl thet your COMMmets hve not received @ 1air haaring you shoukd make your
view3 known 1o the ASTM Commintes on Standerds, 1918 Race Si., Philadeiphis, PA 1810).
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ORLANDO UTILITIES COMMISSION

500 SOUTH ORANGE AVENUE - P. O. BOX 3193 +* ORLANDO, FLORIDA 22802 = 407/423-9100

August 2, 1991

Ms. Jewell A. Harper

Chief, Air Enforcement Branch

U. S§. Environmental Protection Agency
Region IV

345 Courtland Street, N.E.

Atlanta, GA 30365

Dear Ms. Harper:

RE: Orlando Utilities Commission
SEC Unit 2
Permit Modification (PSD-FL-084)

Enclosed are OUC's responses to the dquestions your staff
raised regarding our submittal, as transmitted in your
letter of July 2, 1991.

The staff and management of OUC appreciate the frank and
efficient working relationship that our staffs have
developed during this project.

Please have Gregg Worley give Jim Crall a call at (407)
423-9141 if it would be helpful to have an additional
meeting prior to your preparation of the preliminary
. determination and draft permit.

Very truly yours,

Dhoimie

Thomas Brogden Tart
General Counsel

cc: Gregg Worley, EPA
Nancy Pommelleo, Esq., EPA
Hamilton S. Oven, FDER
Clair M. Fancy, FDER

Administration Fax: {407) 236-9616 ® Purchasing Fax: (407) 423-9199
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COMMENT:
(Reference EPA Region IV staff July 2, 1991 letter to Mr. James P. Crall of
the Orlando Utilities Commission.)

"The SO2 emission limit which you have proposed is 0.32 lb/MMBTU on a
thirty-day rolling average, based on a design coal with a maximum sulfur
content of 2.5% and a control system removal efficiency of 92%. The
presentation made by your consultant gave the basis of this estimate as a
statistical analysis utilizing a computer model which estimated that the
reduction level that could be achieved with 99% confidence limit over a
thirty-day rolling average would be 92%. The assumptions made for this
model include the use of 95% as the "target' removal efficency since this
is the highest guaranteed by any vendor. What is the basis for the vendor
guarantee of 9547 It would seem that the 95% removal number, if it was
guaranteed by the vendor, is the result of experience and analysis rather

than a "target" number which is the starting point of the analysis."

RESPONSE:
(Reference July 12, 1991 memorandum from M. F. McClernon to E: C., Windisch,
B&V File 16805.32.0402.)

The information concerning performance tests and guarantees included here
is based on the "offer to ABB" and is not finalized in a conformed document
at this time. It does, however, represent the current state of negotiated
agreement.

"Target", as referred to in the BACT analysis, implies conditions achieved
when parameters that might be responsible for variation in 502 removal rate
are held in strict design tolerance levels, i.e “on target." These
parameters include slurry pH, L/G ratio, limestone grind and quality, coal
quality, gas flow magnitude and distribution, scrubber slurry liquid phase
alkalinity, spray distribution, module pressure drop, mist eliminator
cleanliness, and makeup water quality. When these conditlons meet target,
"target removal efficiency’ results.

FPA has requested information on how "target removal", as described above
and used in the computer simulation model, relates to the "manufacturer's
guarantee." (The manufacturer's guarantee of 95 per cent removal
efficiency has been used as target removal in the computer modeling.) EPA
has also raised questions of whether a 95 per cent removal efficiency
“"guarantee" might not actually represent a "econfidence limit", based on
manufacturer experience and analysis, that assures consistent success in
_achieving 95 per cent removal, and indicates a target substantially higher
than 95 per cent.

To answer these questions, it is informative to examine conditions that
constitute "meeting guarantee."

The guarantee test times are basically at the discretion of the
manufacturer. He is allowed to pre-test, inspect, and ad just the system
until he is satisfied with it's performance. This ensures that all
performance parameters are 'on target' before the test begins. Limestone
grind is tested for fineness; limestone is quality tested for minimum 90




RESPONSE (continued) page 2

per cent calcium carbonate content and available alkalinity of 1.0;
"design" coal, blended to specified quality levels, is brought in
specifically for the test; scrubber slurry pH is carefully controlied to a
specified level optimum for the design coal(s); load (and consequently gas
flow, temperature, and S02 content) is held constant for the duration of
the test} gas flow is checked both by experimental measurement and
stoichometric flow calculation, and averaged for accuracy; the number of
spray pumps operating is held constantj spray nozzles are clean and in
unworn condition for uniform spray distribution; mist eliminator blades
are in clean condition; ductwork and damper settings are clean and tuned
for uniform gas flow distribution; makeup water is monitored for quality;
and buffering of scrubber liquor is allowed (and monitored) through
addition of adipic acid at maximum additive rate.

Under these controlled conditions, S02 removal rate is monitored for a
period of four (4) hours. Three such tests are performed and averaged at
each load condition. Since the three tests are not necessarily
consecutive, the manufacturer can adjust the system for each sample to
assure "target" conditions. If an average removal efficiency of 95 per
cent is achieved, the performance guarantee is met.

The test, as described above, basically is one that "guarantees' a ""target'
removal efficiency of 95 per cent. That is, when chemistry and process
condition "targets" are achieved, 95 per cent average removal efficiency is
"guaranteed” to result. This is the exact form of the simulation model,
and the correct format for representation of the guarantee.

Several questions may be raised concerning the form of guarantee as
described above. First, is a four~hour test a fair test of the system's
performance? Deviation away from 95 per cent can only be caused by
deviation away from "target™ conditions. Although it is acknowledged that
this variation is a "normal" part of day-to-day operation, the magnitude
and tate of these variations are not completely within the control of the
manufacturer. For his own protection, the manufacturer will only guarantee
performance under controlled conditions. Test result variation is
therefore only a function of measurement error propagation and minor
fluctuations in "target" conditions, and is relatively small. The system
either meets, or does not meet guarantee, and four hour tests are a
sufficient and appropriate time frame to establish this conditioen.

Second, what level of expected performance is necessary for a manufacturer
to prudently (or "confidently") guarantee 95 per cent removal efficiency?
(This question is actually irrelevant to the engineer or owner at time of
design, since the answer not guaranteed. It is-interesting, however, to
analyze the situation.)

From the manufacturer's point of view, a guarantee is not an absolute
assurance that promised performance will be met. It is a single component
of an overall risk evaluation. He must evaluate the benefits of success
(his profit) against the consequences of failure (liquidated damages.) No
real project presents a zero probability of either of these states. The
most instructive example of this may be that the OUC Stanton Unit 1
scrubber, using similar {two hour) tests in a similar environment, did not
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meet guarantee requirement of 90 per cent removal at high sulfur design
coal conditions.

At 95 per cent removal efficiency, the chemistry of the system has
essentially been pushed to the limit, and remaining gains in efficiency are
basically a fairly unpredictable function of uniformity in spray, inter-
module and intra-module flow distribution, and fortuitous combinations of
off-design conditions. A manufacturer with a true 95 per cent expected
removal efficiency (50 per cent confidence) can expect a statistical
distribution of random four-hour removal efficiencies characterized as
follows for normal, non-outage hours:

4=Hour Removal Per Cent Cumulative

Efficiency of Time L of Time
88 0.0000 0.0000
89 0.0002 0.0002
90 0.0006 0.0007
91 0.0039 0.0046
92 0.0376 0.0422
93 0.2127 0.2549
94 0.4164 0.6713
95 0.2700 0.9412
96 0.0552 0.9964
97 0.0035 0.9999
98 0.0001 1.0000

(These figures are based on QUC Stanton Unit 2 scrubber model predictions
using 100 per cent availability and a target/guarantee removal efficiency
performance level of 95 per cent.)

During normal, non-outage hours of operation, the scrubber is removing 95
per cent or more of the S02 about 33 per cent of the time. Because of the
high levels of autocorrelation in 4-hour performance levels, prediction of
near term operation levels can be made with high levels of confidence.
That is, if it observed that the scrubber is operating at 95 per cent on a
given day (indicating target conditions), it is probable that those levels
will be sustained for several days. The probability of a scrubber with 95
per cent target removal (zero design margin) passing the 95 per cent
guarantee performance test is very high., Further, if the manufacturer
should not pass the test, he simply "adjusts" the system, and calls for a
new test.

The following summary points may be made. The scrubber performance test is
a series of three short-term {4 hour) tests. This test is appropriate ang
sufficient to assure that under controlled {(target) conditions, a -
guaranteed (target) removal efficiency will be achieved. No design margin
is guaranteed, and no design margin (or confidence limit) is required to
assure high likelihood of passing the guarantee test. Accordingly, the use
of guarantee level as "target" in the computer simulation model is the most
appropriate value available.
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Supplemental NO, BACT Analysis

The original Best Available Control Technology (BACT) analysis for the
Orlando Utilities Commission C. H. Stanton Unit 2 was submitted on March 13,
1991 as part of the Supplemental Site Certification Application.  This
supplemental NO, BACT analysis addresses specific ‘issues identified by the
Environmental Protection Agency in letter dated July 2. 1991. Assumptions
regarding plant, fuels and evaluation criteria remain the same as presented in that
document. The substantive issues identified for further information submittal
included the effects of low NO, burners on carbon losses, and a detailed technical
and economic evaluation for installation of a selective catalytic NO, emission
reduction (SCR) system on Stanton 2, The following discussion addresses these
specific issues identified.

1.0 Boiler Carbon Losses

Low NO, burners reduce NO, emissions by effectively staging combustion.
Unfortunately, this resuits in less efficient combustion, increasing levels of
unburned combustibles. This will be exhibited by higher fly ash carbon contents.
{t is estimated by the boiler manufacturer that unburned carbon levels will
increase from 0.3 percent for burners designed to meet a New Source
Performance Standard NO, emission of 0.60 1b/MBtu to 0.4 percent for low NO,
burners designed to meet a NO, emission of 0.32 Ib/MBtu. This corresponds to
a coincidental increase in fly ash carbon contents from 2.9 percent to 3.8 percent
for low NO, burners.

ASTM has established standard specifications for the use of fly ash as a
mineral admixture in concrete (designation C618-91). These specifications
indicate that fly ash with carbon contents up to 6 percent are allowed to be used
as concrete admixture. Accordingly, fly ash carbon losses from the use of low
NO, burners will not prohibit the sale of fly ash from Stanton 2.

2.0 Selective Catalytic Reduction |
Selective catalytic reduction systems limit NO, emissions by injecting

ammonia upstream of a catalytic reactor. The ammonia molecules in the presence

of the catalyst dissociate reducing a significant portion of the NO, into nitrogen

August 1, 1991 1




and water. SCR systems may potentially reduce NO, emissions by as much as 70
to 90 percent.

The ammonia is received and stored as a liquid. The ammonia is vaporized
and subsequently injected into the flue gas by either compressed atr or steam
carrier. The optimum ammonia injection temperature occurs between 650 and
750 F. Therefore, the system is logically located between the economizer outlet
and the air heater inlet. An economizer bypass may be required to maintain the
reactor temperature during low load operation. This will reduce boiler efficiency
at fower loads. "

2.1 Coal Fired SCR Experience

Selective catalytic reduction (SCR) systems were first used in Japan during
the 1970’s. Through 1990, 40 SCR systems were operating on 10,852 MW of coal
fired utility service. Japanese SCR systems were operated to achieve between 70
and 80 percent NO, reduction with ammonia slip less than 10 ppm. Coals burned
in the Japanese boilers have low sulfur (less than one percent) and low ash (less
than 10 percent) contents.' '

In response to acid rain legislation, SCR was retrofitted to 129 German coal
fired boilers totalling 30,625 MW. Most, of the Japanese and German SCR
systems are generally operated to achieve 80 percent NO, reduction to meet a
NO, emission limit of approximately 100 ppm while maintaining ammonia (NH;)
slip emissions to below 5 ppm. Similar to Japanese SCR experience, coals burned
at these facilities have relatively low sulfur (0.7 to 1.2 percent) and low ash
comtents.”

To date, there are no coal fired boilers using SCR systems in the United
States. However, a 140 MW coal fired pulverized coal boiler with SCR was
-recently permitted in New Jersey. For that facility NO, emissions were limited
to a maximum of 0.17 Ib/MBtu based on the use of low NO_ burners and SCR.
The facility will not operate for two to three years. Therefore, it is not possible
to presently evaluate the effectiveness of SCR at facilities burning U.S. coals.

‘ It is OUC’s belief that the SCR technology is insufficiently developed for use

on Stanton 2 based on inexperience with U.S. coals (detailed in subsequent
sections). However, since the precedent has been established for use of SCR on
a pulverized coal fired plant, this BACT analysis will evaluate SCR on a
technical, economic, environmental, and energy basis. Based on the New Jersey
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facility, the analysis will be based on the use of low NO, burners followed by an
SCR system designed to limit NO_ emissions to 0.17 Ib/MBtu.

There are two SCR system configurations that can be considered for
application on pulverized coal boilers. A high dust application locates the SCR
before the particulate collection equipment, typically between the economizer
outlet and the air heater inlet. A low dust or cool side application is located
downstream of the particulate and flue gas desulfurization control equipment.

The high dust application requires the SCR to be located between the
economizer outlet and the air heater inlet in order the required SCR operating
temperature of approximately 650 F to 750 F. The low dust application of SCR
would locate the catalyst downstream of the particulate control and flue gas
desulfurization equipment. Less catalyst volume is needed for the low dust
application since the majority of the particulate and SO, has been removed.
However, a major disadvantage of this alternative is a requirement for
supplemental fuel firing to achieve sufficient flue gas operating temperatures.
There is only a limited amount of low dust SCR experience worldwide.
Considering the developmental nature of this alternative, this analysis will only
consider the use of high dust SCR systems.

2.2 SCR Technology Status

The Japanese and European experience with SCR cannot be blindly applied
to U.S. facilities. There remain two significant uncertainties about design,
performance, operating parameters, and cost of SCR systems. First, U.S. utility
power plants operate under more variable loads. Second the amounts and types
of sulfur, ash, and trace elements in U.S. coals are different from those in coals
consumed in Japan and Europe.®*

Variable load conditions results in variable temperatures in the SCR reactor.
At lower temperatures SCR reaction efficiencies drop off markedly resulting in
either lower NO, reduction or additional ammonia slip emissions.

Japanese and German SCR experience has been with coals with relatively low
sulfur and ash contents. Combustion of higher sulfur coals will result in the
emission of larger quantities of sulfur trioxide (SO;). In addition, SCR catalysts
oxidize SO, resulting in an increase in SO, emissions of between 50 and 100

percent.’ °
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Sulfur trioxide in the presence of ammonia will form ammonia sulfate and
ammonia bisulfate salts. Resultant particle diameters are on the order of 1 to 3
microns (potentially increasing plant PM10 emissions).” Ammonia bisulfate can
foul the catalyst’s micropore structure limiting reactivity.® In addition, ammonia
bisulfate is a sticky substance which can deposit on downstream equipment.
Ammonia bisulfate will tend to liquefy at a temperature of about 410 F in the
intermediate baskets of the air heater. Once liquefied it solidifies in nodules in
the space between the intermediate and cold end baskets. The result can be
increased pressure drop, and eventual plugging (resulting in decreased unit
reliability). Off-line water washings are necessary to remove the soluble deposits.
Cold-end sootblowers are not generally effective in reaching and removing these
deposits on-line. To alleviate this problem in Japan and Germany, recent SCR
designs have limited ammonia slip emissions to between 3 and 5 ppm.’ Based
on the relatively high sulfur concentrations of coals under consideration for C. H.
Stanton Unit 2 it may be necessary to limit ammonia slip to 2 ppm, further
limiting maximum SCR effectiveness to somewhere between 60 and 70 percent
NO, reduction.

Increased SO, concentrations lead to an increase in the acid dew point.
Hence higher air heater exit temperatures and decreased boiler efficiency will
result from the use of SCR."

A number of alkali metals and trace elements (especially arsenic) poison the
catalyst significantly affecting -reactivity and life." Average arsenic
concentrations for U.S. coals are three times the worldwide average.'? Other
eleménts such as sodium and potassium can also poison the catalyst by
neutralizing the active acid sites. Poisoning of the catalyst does not occur
immediately but is a continual process over the life of the catalyst. As the catalyst
becomes deactivated more NH, must be injected to compensate and meet NO,
emission limits. This will result in an increased amount of NH; slip. Increased
NH, slip will in turn result in additional ammonia salt formation and fouling of
downstream equipment.

A significant quantity of ammonia slip from SCR system will condense onto
fly ash. The ammonia content of the fly ash can have an impact on waste disposal
or marketing practices. At elevated pH, ammonia in the fly ash will be released
possibly leading to odorous emissions. While eastern U.S. coals are not inherently
alkaline, fixation with alkaline species from the wet limestone scrubber or when
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used as admixture for cement manufacturing will result in ammonia releases."

Fly ash NH, concentrations greater than 100 mg/kg fly ash results in |
noticeable odor and resultant rejection by the cement industry. Testing has
indicated that for a coal with seven percent ash ammonia slip must be limited to
below 2 ppm to avoid any potential problem."” * '* Currently, SCR system
suppliers will only guarantee ammonia slip levels of 5 ppm for a period of two
years. It is likely that initial ammonia slip emissions will be below the 2 ppm
criteria. However, as the catalyst ages ammonia slips will approach the
guaranteed 5 ppm value. Accordingly. it is a possibility that Stanton 2 will lose
fly ash sales should SCR be required.

2.3 SCR Economic Evaluation
Table 2.3-1 lists the estimated total capital and annual cost for installation of

a SCR NO,_ emission reduction system on C. H. Stanton Unit 2. The table lists
all costs for a complete SCR system designed to meet a NO, emission limit of 0.17
[b/MBtu. Costs presented in the table are based on manufacturers estimates for
Stanton 2. The economic criteria used are ideatical to those used in the original
BACT analysis. '

The total capital cost for installation of a SCR system on Stanton 2 1s
estimated to be $31.2 million. The capital costs include ammonia receiving,
storage, and injection equipment, catalyst, and balance of plant equipment.
Ammonia receiving and storage equipment will primarily consist of ammonia
truck receipt equipment, onsite ammonia storage tanks, piping and pumps to
transport ammonia to the storage tanks, and foundations (including spill
containment dikes). Ammonia injection equipment include ammonia vaporizers,
air compressors or dilution air fans to provide a carrier medium, injections
nozzles or headers, and associated piping and controls. Catalyst costs include four
layers of catalyst, housing, maintenance access provisions, and associated
transition ductwork. Balance-of-plant costs include air heater modifications to
accommodate operational problems associated with unreacted ammonia and SO,
in the flue gas stream, personnel safety equipment, boiler modification costs to
" accomodate the SCR catalyst reactor, and incremental ID fan capacity to
overcome draft losses.
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2/4-Year

Catalyst Life

Table 2.3-1. SCR Capital and Annual Costs
2-Year
Catalyst Life
(51.000)
Capital Costs:
Equipment 13,900
Field Labor 1,700
Balance of Plant . 2,680
Total : 18,280
Contingency 1,830
Escalation 3.340
Direct Capital Cost 23,450
[ndirects 3.750
[nterest During Construction _4.000
Total Capital Cost 31,200
Levelized Annual Costs:
Operating Personnel 190
Maintenance 12,670
Additive 600
Energy 800
" Demand 100
Loss in Fly Ash Sales 1,080
Fly Ash Landfill Costs 320
Boiler Efficiency Impact _910
Annual Operating Cost 16,670
Fixed Charges 2,460
Total Annual Cost 19,130
NO, Emissions Reduced, tpy 2,810
Incremental Reduction Cost, $/ton $6,810

($1.000)

13,900
1,700
2,680
18,280

1.830
3.340
23,450
3,750
4.000
31,200

190
8,650
600
800
100
1,080
320
910
12,650

15,110

2.810
$5,380
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Levelized annual operating costs listed in Table 2.3-1 include operating
personnel, maintenance, ammonia additive, electric energy and demand costs, and
lost fly ash sales as well as the resulting fly ash disposal costs. The total levelized
annual operating cost for installation of a SCR system on Stanton 2 is estimated
to be $16.7 million assuming the maximum guaranteed catalyst life of 2 years. [f
a somewhat less conservative assumption Is made that the first two layers of the
catalyst have a life of two years and the last two layers have a life of four years the
levelized annual operating cost decreases to $12.7 million.

Operating personnel costs include two full time equivalent personnel to
operate the SCR system and associated auxiliaries. Maintenance costs are
primarily related to the replacement of spent catalyst. Manufacturers typically
provide a two year catalyst guarantee for coal fired applications. Ammonia costs
are based on NO, reduction requirements and the resulting molar ratios of
ammonia to NO_.

Energy costs reflect the energy required to operate air compressors and
ammonia vaporizers. Energy costs also include the additional [D fan energy that
would be necessary to overcome the added pressure drop from the catalyst. The
demand cost is included to reflect the cost of building additional generating
capacity into the unit to account for the capacity comsumed by the additional 1D
fan power requirements.

Stanton 1 has historically been capable of selling ail ash production for use
in the concrete industry. It was expected that Stanton 2 would be similarily
capable. However should an SCR system be required, the potential for fly ash
sales from Stanton 2 would greatly reduced due to ammonia contamination. As
a result, this contaminated fly ash must be disposed of in an onsite landfill,
incurring additional cost. For the purposes of costs presented in Table 2.3-1 it has
been assumed that only 50 percent of these sales would be lost on the average
(periodic catalyst replacements may result in cyclic possibilities for fly ash sales).

The total levelized annual cost for a SCR system on Stanton 2 would be $19.1
million based on a maximum guaranteed catlyst life of two years. These costs
result in an incremental NO, reduction cost of $6,810 per ton to achieve an outlet
~ emission of 0.17 Ib/MBtu as compared to a low NO, burner NO, emission of 0.32
Ib/MBtu. If a less conservative assumption is made regarding catalyst life
incremental NO, reduction costs are lowered to $5,380 per ton.
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2.4 SCR Environmental Evaluation

Areas surrounding Stanton 2 are classified as attainment areas for nitrogen
oxide emissions. Modeling analyses based on a NO, emission rate of 0.32 1b/MBtu
indicate ambient impacts below impacts predicted in the original Stanton 1 Site
Certification Application.

Operation of a SCR system to meet a NO, emission limitation of 0.17 Ib/MBtu
will result in ammonia slip emissions of between 2 and 10 ppm. Catalyst
manufacturers will guarantee ammonia slip emissions of 5 ppm or less during the
first two years of operation. When catalyst surfaces are relatively new ammonia
slips will be very low. However, as the catalyst ages and becomes either
deactivated or blinded, ammonia slip emissions will increase. As mentioned
previously, should ammonia slip emissions exceed 2 ppm it is Ilkely that all fly ash
sales would be lost. T T
" Use of SCR results in a 50 to 100 percent increase in SO, emissions.
Unreacted ammonia and sulfur trioxide can react to form ammonia bisulfate and
ammonia sulfate salts. These particulates will generally be smaller than 10
microns, and thereby, potentlally increase PM,, emissions. Sulfur trioxide

emissions that do not react with ammonia will exit the unit as sulfuric acid mist
emissions.

Ammonia is a hazardous material. Therefore, ammonia must be handled and
stored with extreme care. Storage and use of ammonia on-site will increase the
likelyhood of hazardous or fatal accidents. Recent projects in California required
to use ammonia have had difficulty obtaining local permits allowing ammonia use.

2.5 SCR Energy Evaluation

A SCR system consumes electrical energy for SCR auxiliary system operation
and for incremental [D fan demand to overcome SCR draft losses. This energy
requirement is approxlmately l 870 kW. "Tan represents approximately 0.5
percent of total plant power output } -

2.6 Conclusions

Advances in the control of NO, from pulverized coal boilers enable the
project to lower anticipated NO, emissions from the Stanton 1 emission limit of
0.6 Ib/MBtu to 0.32 Ib/MBtu. Selective catalytic reduction systems are
insufficiently developed for use on pulverized coal fired boilers buring U.S. coal.
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However, a recently permitted pulverized coal fired facility incorporated the use
of low NO, burners followed by a SCR system. This facility is not in operation.

The total levelized annual cost for a SCR system on Stanton 2 would be $19.1
million based on a maximum guaranteed catalyst life of two years. These costs
" result in an incremental NO, reduction cost of $6,810 per ton to achieve an outlet
emission of 0.17 Ib/MBtu as compared to a low NO, burner NO, emission of 0.32
Ib/MBtu. If a less conservative assumption is made regarding catalyst life
incremental NO, reduction costs are lowered to $5,380 per ton.

Since SCR systems are not demonstrated on plants burning U.S. coals it is
likely that plant reliability would be reduced if an SCR system were used. These
reliability decreases are likely to result from secondary effects such as air heater
fouling by ammonia sulfate deposits. Previous experience with initial transfer of
flue gas desulfurization technology resulted in increased plant forced outage rates
of between 5 and 135 percent. In addition use of a more speculative technology
will likely result in a reduction of bond rating for OQUC of between 15 and 30
points. Considering the range of these cost impacts incremental NO, reduction
would increase to between $9,200/ton and $13,700/ton assuming a two year
catalyst life.

The preceding discussion strongly supports that on the basis of technical,
‘economic, energy, and environmental considerations, combustion controls
designed to meet a NO, emission requirement of 0.32 Ib/MBtu represents BACT
for Stanton 2 and SCR should not be applied to this installation.
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ABSTRACT

The cost of utilizing Selective Catalytic Reduction (SCR) for NO, reduction in
both new and retrofit applications is presented. Retrofit cases include hot-

'side SCR technology applied to both PC and cyclone-fired units and post-FGD

SCR technology applied to a PC-fired unit. Technology status is assessed
based primarily on recent European experience. The impact of operational
effects and resultant modifications on downstream equipment are included in
the analysis. The hot-side capital costs (December 1989 dollars) range from
$78 to $87/kW for the new PC-fired case, $125 to $140/kW for the retrofit
cyclone case, $96 to $105/kW for the retrofit PC case. The single post-FGD
SCR case evaluated is estimated at $140/kW. The hot-side levelized costs
range from 5.3 to 5.9 mills/kWh for the new case, 8.2 to 9.1 mills/kWh for the
retrofit cyclone - fired case, and 5.9 to 6.5 mi11/kWh for the retrofit PC-
fired case. The levelized cost for the single post-FGD SCR case presented is
6.8 mills/kWh. ' |

INTRODUCTION

The feasibility and cost of applying ammonia-based selective catalytic
reduction (SCR) to control nitrogen oxide (NO,) emissions from power plants
firing U.S. coals is of considerable current interest. Although the NO_
control requirements of the 1990 Clean Air Act Amendments (CAAA) focus on low
NO, burner technology and other forms of combustion control, other factors -
such as the CAAA NO, emissions averaging provision, and strict NO, control
requirements considered by various state and local regulatory agencies provide
the prospect of SCR application in the U.S. In fact, applications for several
Tow sulfur coal-fired facilities developed by independent power producers in
selected northeastern states either require SCR, or a detailed, factual
accounting of the feasibility of SCR for the site. The considerable extent of
SCR application in Japan and Europe for low sulfur fuels has been a
significant factor in promoting the application of this technology in the U.S.

This paper completes the presentation of data from an EPRI-funded activity to
evaluate the feasibility and cost for various potential applications of SCR.
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Tﬂis study addresses the following six applications, proposed as representing
the range of potential SCR applications:

Résults for cases 4 and 6 were reported at the 1989 Symposium (8). This paper
summarizes results for cases 2, 3, and 5, with limited case 4 results repeated
for comparison.

New Plant - low sulfur coal

New Plant - high sulfur coal

Retrofit - cyclone boiler, high sulfur coal

Retrofit - conventional (wall or T-fired) boiler, high sulfur coal
Retrofit - post-FGD (e.g. reactor following SO, scrubber)

Retrofit - oil-fired boiler

(=R E B L S

DESIGN PREMISES

Key design Assumptions. SCR costs are significantly influenced by several key
design assumptions. The most important design variables used in this study
are:

1

EN

-
A

1. Catalyst 1ife - Several coal-fired European SCR installations have
operated for over two years without catalyst replacement and only -
moderate measured loss in activity. A catalyst life of four years
for coal-fired hot-side SCR applications and four years for post-FGD
SCR applications has been used in this evaluation.

2. Catalyst cost - Catalyst costs in Europe have decreased since 1985 by
a factor of approximately 2.5, primarily due to a very competitive
| supply situation. Accordingly, this evaluation covers catalyst costs
x from $330/ft> to $660/ft>, covering the range seen in Europe.

r 3. Ammonia slip - Ammonia slip in European SCR installations is
typically specified at 5 ppm, while some utilities recommend even
lower levels (2 ppm). For several coal cases in this study, both 5
. ppm and 2 ppm slips have been evaluated.

4. Space Velocity - Advances have been made in catalyst formulation to
minimize 50, to 50, conversion, to develop smaller pitches and to
provide resistance to fouling by trace elements. These various
advances are reflected in the space velocities used for the cases
evaluated.

Cgsb Definition. In order to develop representative costs for both the new
and| retrofit SCR study cases, typical power plant Jayouts and design
conditions were selected. In the case of the retrofits, actual U.S. power
p]aht layouts provided the basis for design conditions selected. For the new
plant application, design conditions and layout were selected based on similar
EPR]I studies evaluating the cost of flue gas desulfurization processes. Six
study cases were evaluated in this study, however, only Cases 2 to 5 are the
subject of this paper and are described in Table 1. General arrangement
drawings for the study cases evaluated in this paper are provided in Figures 1
to 4.
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~ the conventional hot-side SCR applications (reactor between economizer
it and air heater inlet), the reactors were located above the particulate
Ilection device. In the post-FGD application, a wet FGD system precedes the
actors which were placed above the heat recovery units (Gas-Gas-Heaters).

R Process Design. To obtain budgetary SCR system costs, a performance
ecification for the catalyst and reactor was developed for each case. The

ecifications were developed using fuel analyses, plant performance and
issions data, and desired control of NO,, residual NH,, and byproduct SO;.
cluded in the specification was variation in certain process variables such
NO, removal and ammonia slip for selected cases. Three SCR system

ppliers provided quotations to these specifications.

¢ design basis and vendor supp11ed design data for each of the cases
raluated in this paper are shown in Table 2. Sensitivity analyses are
-ovided for the new plant, hot-side design (Case 2) and the cyclone-fired,
it-side retrofit design (Case 3), to show the cost and performance impacts of
aducing the ammonia slip from 5 to 2 ppmvd. For retrofit of hot-side SCR to
conventional pulverized coal- fired boiler (Case 4), the effect of reducing
1e uncontrolied NO, emission rate (by adding combustion controls) while still
2eting the same NO emission 1imit is evaluated; specifically, lowering
ncontrolled NO, emission rate from 0.60 to 0.40 1b NO,/MM Btu reduces the SCR

0, removal from 80% to 70%.

onsistent with typical practice, one reactor per air heater was used as the
esign basis; the cyclone-fired retrofit (Case 3) uses a single reactor (1 x
00% tubular air heater), while the other hot-side SCR cases utilize two
eactors (2 x 50% trisector air heaters). The post-FGD case utilizes twin
-eactors because two (2 x 50%) Ljungstrom heat recovery units were utilized.

‘he hot-side applications utilize downflow reactors, with additional capacity
.0 add a spare catalyst layer. Also, steam sootb]owers are employed in the
jesign along with ash hoppers and ash transfer equipment. In the post-FGD
ipplication the reactor is also designed as a downflow unit with capacity to
1dd a spare layer. The post-FGD reactor design does not require sootblowers

and ash collection hoppers.

The hot-side cases employ a catalyst with a 7.07 mm pitch (20 x 20 grid) while
the post-FGD case employs a catalyst with a 4.2 MM pitch (35 x 35 grid). The
lower pitch (higher specific area) and higher activity (per unit volume) of
the post-FGD catalyst allows a space velocity considerably higher than

required for the hot-side cases.

The ammonia storage and supply systems were designed using a truck unloading
station and a storage island providing seven days storage at an MCR rating.
Steam vaporizers are utilized for ammonia vaporization and dilution air is
provided from the discharge of the primary air fans in the hot-side cases,
while the post-FGD case utilizes separate dilution air fans.

SCR PROCESS IMPACT

The hot-side SCR process, because of its location directly downstream of the
boiler and upstream of the air heater, impacts every component of the flue gas
train and the boiler itself through its effect on the air heater (and in some
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s the economizer). The degree of impact varies with power plant
iguration, environmental control components, type of fuel, and emission
rol requirements. The post-FGD SCR process impact is much less severe
use of its location at the end of the flue gas train.

Side SCR (coal) [Impact
|
impacts of hot-side SCR in coal-fired applications are summarized on
re 5. The pr1nc1pa1 impacts are on the beiler, air heater and ID fan.
r impacts are on the particulate collection device (ESP), wet limestone
gas desu]fur1zat10n (FGD) process, FGD reheat system, waste disposal

em and water treatment system.

er. The pr1nc1pa1 effects of hot-side SCR on the boiler will be the loss
werall thermal efficiency, and additional operations and control

Nexity, particularly for cycling units. Also, auxiliary power consumed by
SCR process will reduce the net generating capacity.

I
; of thermal efficiency results from air heater modifications and an
omizer bypass which will result in h1gher air heater flue gas exit
reratures. The [result will be loss in the net generating capacity for the

2 quantity of fuel consumption.

Heater. The pétent1a1 for formation of ammonium sulfates and bisulfates
3led with the presence of fly ash necessitates air heater modifications in
hot-side SCR cases Modifications to the air heaters in the PC boiler

es include adding high pressure steam soot blowers at both the cold and hot
s, adding high pressure water wash capability, replacing 24 gage heat

nsfer surface material with 18 gage, replacing intermediate and cold end
ble undulating ((DU) heat transfer surface with notched flat (NF) surface,
adding bypasses and dampers for on-line washing capability.

the cyclone-fired boiler case, to reduce the rate of ammonium compound

osition and build -up, all the existing 2" diameter tubes in the cold end,
25% of the tubes tn the hot end were replaced with 3" diameter tubes.

0, a steam soot blowing system utilizing medium pressure superheated steam
both the hot and cold ends was added to reduce the rate of deposits.

this case, it is expected that some residual ammonia may be captured by the
) system resulting in a build-up of ammonium species in the FGD liquor.
hough this may complicate scrubber sludge reuse or disposal, no cost impact

, been a551gneﬁ

ick. The 1ncrease in the flue gas SO, concentration across the SCR could
ult in increased opacity of the flue gas plume. Recent data from an EPRI
nsored study u1th a member utility shows a direct correlation between stack
Icity and su]furic acid concentration. To reduce opacity control measures

/ be required to reduce the SO, concentration. A typical method of reducing
in the flue gas would be to inject NH, upstream of the ESP. The specific
)acts or costs|associated with this effect have not been evaluated in.this

idy, however.

_Egg To overLome additional pressure drop (up to 11" wc) associated with
> hot-side SCR the existing ID fans were modified. For the retrofit cases.
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it was assumed that new, larger diameter wheels could be placed into the
existing fan housing to overcome the additional static pressure drop. The
modifications included replacing the fan wheel, shaft, bearings and motor.

ESP. SCR effects on the ESP include higher volumetric flowrate, higher
negative operating pressure, higher SO, concentration, higher flue gas
temperature and precipitation of ammonium compounds on fly ash.

Higher flue gas volume (an increase of up to 9.4% in the PC-fired cases)
results from higher flue gas temperature (20°F), lower flue gas static
pressure, and increased mass flow (the latter due to increases air heater
leakage and dilution air), and will have a significant impact on ESP
gperation. The increase in flue gas volume will effectively reduce the
Specific Collecting Area (SCA) and the concentration of particulate in the
flue gas. The result will be that the ESP may require additional power to
deliver the same particulate removal efficiency.

Greater negative operating pressure could require re-enforcement of the ESP.

. This effect was not considered in the capital cost analysis.

In the high sulfur coal applications, the SO, concentration in the flue gas is
estimated to increase by 18 ppm across the SCR. Typically, an increase in SO,
would be expected to reduce the fly ash resistivity significantly. However,
the increase in the flue gas temperature in the PC-fired cases (to keep the
flue gas above the acid dew point) may counteract the effect of the SO,
increase, possibly producing little net change.

Ammonium compound precipitation on the fly ash typically has a beneficial
impact on ESP performance by helping the fly ash agglomerate, preventing
reentrainment.

The cumulative effects of all the.above could be significant on an ESP; a

‘pilot test program would be required to determine actual design and operations

impacts. In this study case it was assumed that the only net effect on the
ESP operation was an increase in power consumption by about 12%.

In the cyclone-fired boiler case the flue gas volume increase is expected to
be 3.8%. This result is lower than the PC cases because of a negligible
increase in the leakage rate across the tubular air heater and only an 8°F
flue gas temperature increase at the air heater exit. Only a slight increase
in the ESP power consumption was assumed in this case.

Ash Disposal/Reuse. Ammonium compound content in the fly ash can have an
impact on waste disposal or marketing practices; for example, these compounds
decompose and release ammonia at elevated pH. While Eastern U.S. coals are
not alkaline in nature and ammonia would not be expected to gas off upon
wett;ng, fixation with alkaline species could result in an ammonia odor
problem. : ‘ ‘ ’

Similarly, reuse options for fly ash contaminated with ammonium compounds may
be 1imited. Direct use as an admixture in cement manufacturing may be
jeopardized if the ammonium compound content is too high.



FGD/Reheat. The chief effect on the FGD system is an increase in the water
evaporation rate and steam reheat requirement. The higher inlet temperature
and higher mass flow rate will result in an increase in water evaporation in
the absorber, as well as a significant increase in steam use by the FGD reheat
system (50°F reheat assumed).

A slight increase in power consumption could occur from having to increase the
FGD liquor recirculation rate in order to maintain the same 50, removal
efficiency; The higher 1iquor recirculation rate might be required as a
result of pilution of SO, in the flue gas, and higher flue gas volumetric flow
rate (saturated gas flowrate). This effect was not considered in this
-analysis. !

FD_Fan. In the PC-fired boiler cases (e.g. employing Ljungstrom air heaters)
the FD fan will consume slightly more power to account for a higher mass flow
rate. Thp.mass flow increase resuits from an expected higher air heater
leakage rate.

Water Treatment. Introduction of nitrogen species into the air heater wash
water requires additional water treatment equipment. Nitrogen species are
introduced into the wash water as ammonium bisulfate and sulfates. A
biological treatment process is utilized to converi the nitrogen species to
. free nitrogen. The effluent is assumed to be discharged to the existing on-
site water treatment equipment.

Post-FGD SCR Process Impact

The imcht of post-FGD SCR on power plant operations and equipment is Jess
significant than that expected with hot-side SCR, as the SCR reactor and
ancillary equipment follow all major process equipment. The impacts are shown
by Figqre 6.

Boiler} The boiler is affected only insofar as auxiliary power consumption is
increased. The increase in 'the auxiliary power consumption (reduction in the
net generating capacity) will increase the Net Plant Heat Rate. Natural gas
ﬁgnsumed in elevating the SCR inlet gas temperature will also increase the

HR.

ID _Fan/Booster Fan. The increase in the flue gas pressure drop associated

with ;he post-FGD SCR process s estimated at 14.5 in w.c., The pressure

Tosses are principally across the inlet and outiet of the Gas-Gas-Heater (GGH)

and the SCR reactor. Addition of a booster fan into the flue gas train will

increase the complexity in flow and pressure control. In this case the

booster fans are located upstream of the stack; one booster fan is supplied
for each SCR reactor train.

Hg;e? Treatment. Nitrogen species will be introduced into the air heater wash
water as a result of ammonium bisulfate deposition on heat transfer surface.
With relatively little $0, capture expected within the FGD system, sSome
additional SO, generation across the catalyst, and the absence of fly ash, the
rate of chemical deposition on the GGH equipment is expected to be quite
significant. A biological treatment process was included to treat the
wastewater.

f
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The SCR process affects the FGD system only indirectly. Because of the
tion of the GGH, FGD system mist eliminator operation will be critical.
ssive mist carryover could result in Yoss of heat recovery (resulting in
eased natural gas consumption) and an increase flue gas pressure drop,
tbly Timiting generation capacity in addition to detracting from plant

. rate,

:k. Retrofit of the post-FGD SCR process will aimost certainly have an

act on the stack. 1If the original plant design included a wet stack, the
*F GGH exit gas temperature will require liner replacement. In this design
e 1% was assumed that the origina) design included steam reheat (50°f) and
t the stack was designed for approximately 180°F. The effect of the

:rease in the flue gas temperature to 225°F was considered negligible.

sher S0, concentration in the flue gas may result from oxidation of 30,
ross the catalyst. While some of the S0, is likely to form ammonium/sulfur
mpounds and deposit on the GGH surface, there may be a net increase in the
3 concentration which could increase plume opacity.

18T DEVELOPMENT

» develop total process capital costs, physical layouts of the ductwork and
:R reactors were developed. From these drawings, lengths of ductwork and
tructural requirements were estimated. A1l costs are presented in December

989 dollars.

he operating and capital cost impact of SCR on other plant components was
1150 estimated. For major pieces of equipment, such as the air heaters,
wmonia storage system and ID fans, vendors were consulted in developing the
sost of the modifications. for smaller equipment items and piping runs, UE&C
atilized in-house data to arrive at equipment costs.

EPRI’s Technical Assessment Guide (TAG) provided the basis to estimate fixed
operating and maintenance costs. Variable operating costs were determined by
calculating utility and raw material consumption rates. Considered in the
variable operating costs were the following:

SCR catalyst replacement

Ammonia consumption

Ammonia vaporization steam

Incremental Scotblowing steam

Incremental ID/Booster fan horsepower consumption
Incremental FD fan horsepower consumpiion
Incremental ESP power consumption

Water treatment chemicals

Air heater efficiency loss

Incremental FGD reheat steam consumption
SCR catalyst disposal

Incremental fiy ash disposal cost

Natural gas consumption

o000 OooQoOoOOQ0OOROOO
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cted results frﬁm this study are summarized in Figures 7 to 10, while
jtivity of results to catalyst cost and 1ife are provided in Figures 11 to

Highlights areldiscussed as follows:

tal Costs. Tota] capital requirement {TCR} for each of the cases is
ented, 1nd1cat1ng the contribution of the reactor/catalyst, structural
fications and/or support equipment, air heater, ductwork, NH; injection,

+ gas handling, hnd contingencies. Figure 7 shows capital cost is least
new units, due to the absence of retrofit considerat1ons, and reduced
1lyst quantity from lower boiler exit NO, emissions. These same factors,
~ofit con51derat1ons and boiler exit NO, emissions, are responsible for the
lone boiler having the highest cost for the hot-side application. Post-FGD
ital cost is high due to the GGH, which adds significantly more cost than
saved through simplifying reactor design and reduced catalyst quantity.

reasing the ammonia s]1p from 5 to 2 ppm (shown for both cases 2 and 3} is
ected to increase the TCR by about 12% due to a larger catalyst vo]ume

uirement.

cost impact on the SCR of reducing the boiler NO, emission rate from 0.60
0.40 1b NO_/MM Btu is shown by Case 4.0 and 4.1. Reduction of the boiler
emission rate (through combustion modifications), while meeting the same
ssion limit of 0 12 1b NO, /MM Btu, reduces the SCR capital cost by

4/kW. (Leve11zed costs reflect1ng both capital and operating costs must be

pared to judge the full benefit.)

: catalyst and r%actor cost represents about 40-50% of the TCR in the hot-
le SCR cases. In the post-FGD SCR case, the catalyst cost represents only
wt 17% of the ﬂCR The largest cost item in the post-FGD SCR case are the

'n GGH's used for heat recovery.

: contingency ranges from 14.4% to 18.2%. The highest contingency is
;igned to Case 3 due to uncertainties in high suifur coal app11cat10ns,
ipled with tubu]ar air heaters and a very high boiler NO, emission rate.

I

/elized Cost. Figure 8 presents levelized costs for the same design cases,
sicting genera]!y the same trends between costs for new units, cyclone
ilers, convent1onal PC boiler, and post-FGD application. The data shows
at variable operat1ng costs and fixed charges represent about 50% of total
velized cost for the hot-side application. The most significant component
fixed charge is the recovery of capital for the reactor and catalyst.
milarly, the most significant component for variable O03M is catalyst
placement cost. Comparison of cases 4.0 and 4.1 shows the benefit of adding
mbustion controls to reduce the NO, reduction requirement of the SCR; the
sults indicate that the SCR cost can be reduced from 6.54 to 5.88 mills/kWh
reducing the boiler emission rate from 0.60 to 0.40 1b NO,/MM Btu. In the
se of the post- FGD SCR process, fixed charges represent about 65% of the

tal levelized cost Note that the results consider a 0.93 mills/kWh credit
r a 50°F steam |reheat system that is no longer required upon retrofit of the
st-FGD SCR process. This credit would, of course, not apply for units that

ploy wet stack loperation.




The levelized costs for Case 3.0, the cyclone boiler, are significantly higher
than the costs expected with retrofit to a PC-fired boiler. This is due both
to higher capital requirement and catalyst replacement cost due to the large
volume of catalyst required in this application.

Figure 9 shows levelized costs in terms of $/ton NO, removed. Primarily, the
data shows the impact of the boiler NO, emission rate on the cost to remove a
ton of NO,. The cyclone-fired boiler (Case 3.0) shows the lowest levelized
cost (about $1,100/ton NO, ). Although the cost of SCR for application to
cyclone boilers is significant, the high uncontroiled boiler NO, emissions
reduce costs on a per ton basis.

The highest levelized cost is shown by Case 4.1 where combustion controls were
added to reduce the SCR NO, reduction requirement from 80% to 70%. Lowering
the boiler exit NO, emiss1on rate correspondingly increased costs on a per ton
basis.

Figure 10 provrdes a more detailed cost comparison between a post-FGD and hot-
side SCR process in terms of levelized costs (mills/kWh}. The power plant,
fuel, and NO, reduction performance is identical for both cases. -The
levelized costs for the two process options are comparable, however, as

"described earlier, the reheat credit of 0.93 mills/kWh for the post-FGD
- process may not be applicable to specific sites if a wet stack is used.

Also, note that a 4-year catalyst Tife was used in the post-FGD cost

- development, six years is closer to the currently expected Tife. Catalyst

replacement is the most significant O&M¥ cost item for the hot-side process,
while natural gas cost (and heat rate penalty) is the most significant O&M
cost item for the cold-side process.

Effect of Catalyst Life and Unit Costs. Sensitivities of the cost results to
both cata]yst cost and 1ife are provided by Figures 11 to 14. Base case
economics were developed assum1ng a four year catalyst life for both hot-side
and post-FGD SCR processes; a six year catalyst life for the_post-FGD SCR is
now being predicted. Base case catalyst cost of’$660/ft was utilized; this
cost reflected budgetary quotat1ons from the primary-U:S7 SCR catalyst vendors
with coal-fired experience. It is possible that catalyst costs will approach
those in Europe ($400-450/ft*) due to world market competition.

The figures show that the SCR applications which require the largest quantity
of catalyst are most sensitive to both catalyst life and cost. The post-FGD
process (Case 5) is the least sensitive due to its relatively small catalyst
charge.

CONCLUSIONS
Conclusions developed from this study are:

0 The capital cost of SCR in 500 MW (nominal) size U.S. plants is
expected to be:
A.  $96 - $105/kW for hot-side retrofits to conventional (tangential
or wall) coal-fired power plants.
B. $125 - $140/kW for hot-side retrofits to cyclone-fired boilers.
C. $78-87/kW in new plant hot-side applications.
- D. $140/kW for post-FGD retrofits.

-9-




The levelized cost of SCR in U.S. coal-fired power plants (500 MW

size range) is expected to be:

A. 5.3-5.9 mills/kWh for new hot-side power plant applications.

B. 5.9 to 6.5 mills/kWh for hot-side retrofits to conventional-
fired units.

€. 8.2 to 9.1 mills/kWh for hot-side retrofits to cyclone-fired
units.

D Approximately 6.8 mills/kWh for post-FGD retrofits to con-
ventional units assuming a credit for reheat (0.93 mills/kWh).

The levelized cost of removing a ton of NO, utilizing SCR is expected

to range as follows:

A. $3,300 - $3,800/ton NO, for new coal-fired plant hot-side
applications.

B $1,100 - $1,250/ton NO, for coal-fired cyclone boiler hot-side

- retrofits.

C. $2,750 - $4,250/ton NO, for coal-fired conventional boiler hot-
s1de retrofits.

D. $2,850/ton NO, for post-FGD SCR retrofit to a conventional
boiler. .

The levelized cost of removing a ton of NO, is lowest with high NO,
emission rates. The levelized cost of removing a ton of NO, for a
cyclone-fired boiler with a 1.80 1b NO,/MM Btu NO, emission rate is
estimated at $1,100/ton NO,.

The SCR capital cost in a new power plant application is
substantially less than in a retrofit application. The cost of a new
plant SCR is expected to be about 34% lower than a retrofit. the
lower cost is due largely to new boilers having lower NO, emission
rates and an attendant reduced catalyst requirement, and the absence
of costly existing equipment modifications required in SCR retrofit
applications.

SCR capital costs are higher for cyclone-fired boilers because of
their high NO_ emission rate. The SCR capital cost for cyclone-fired
units is expected to be about 45% higher than that expected for
conventionally-fired power plants.

Catalyst life and catalyst unit cost significantly affect levelized
process costs. For most hot-side SCR applications, an 1ncrease 1n
catalyst life from 2 to 4 years reduces 1eve11zed cost ;
reduction in catalyst unit cost from $660/ft® to $450/ft (for cases
assuming a four year catalyst life} reduces levelized costs by 15%.

The levelized cost of NO, removal for both hot-side and post-FGD SCR
processes is similar, but the components of the cost vary
significantly. Compared to hot-side SCR, post-FGD applications
requires 30% more capital, but feature Tower catalyst replacement
costs.

-10-
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PLANT DESCRIPTION

Case

Retrofit

Capacity, MW (gross)
Boilé&r Type

Air Heaters
Particulate Control
§02 Control

Reheat

Gross Plant Heat Rate, Btu/kwh
Capacity Fector, X
Remaining Life, years

SITE CONDITIONS

Location
Seigsmic Zone

’Urban Site

FUEL

............................................................................................................

Type

Area

Higher Heating Value, Btu/lb
Sulfur Content, wt. X :
Ash Content, wt. %X

Table 1
Case Definition

2.0 3.0
No Yes
546,600 536,000
PC Cyclone
L jungstrom Tubutar
Baghouse ESP
Wet FGD None
ves No
9,137 9,974
65 65
30 20
Kenosha, Wi Kenosha, W
1 |
No No
Coal Coal
Iitinois No. 6 Itlinois No. &
10,533 10,533
3.7 3.74
2.5 9.51
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4.0
Yes
536,000
PC
L jungstrom

ESP
Wet FGD
Yes
9,197
&5
20

Kenosha, Wl

5.0
Yes.
536,000
PC
L jungstrom
ESP
wet FGD
Yes
9,197
65
20

Kenosha, Wl
1
No

Coal
Appalachian
13,100
2.60



Teble 2
SCR Process Design

CASE NUMBER 2.0 2.1 3.0 3.1 4.0 4.1 5.0
DESCRIPTION New, New, Retrofit, Retrofit, Retrofit, Retrofit, Retrofit,
hot-side hot-side hot-side hot-side hot-side hot-side cold-side
SCR DESIGN BASLS .
“Boiter Type - PC. PC Cyclone’ Cyclone PC PC PC
Economizer Outlet Temp. @MCR, °F 725 725 682 682 725 725 NA
cEconomizer Excess Air, % 24 264 20 20 24 24 24
Boiler NOx Emission Rate, lb/MM Btu 0.k0 0.40 1.80 1.80 0.40 0.40 0.40
NOx Concentration, ppmv (actual)} 364 - 364 1700 1700 572 s 428
NOx Emission Limit, lb/MM Btu 0.08 0.08 : 0.36 0.36 0.12 0.12 0.12
NOX Reckiction Rate, X 80 80 80 80 80 70 80
NH3 Slip Rate, ppmvd (8 3X 02) 5 - 2 5 2 5 5 5
Guaranteed Catalyst Life, years 2 2 2 2 2 4 2
Reactor Configuration Twin, Tuin, ' Single, Single, Twin, Tuin, Twin,
. Verticel Vertical vertical vertical Vertical vertical Vertical
Ammonia Storage, days 7 7 7 7 7 7 7
]
;3 SCR DESIGN
' space Velocity, SCF*/ft3-hr 2,750 2,300 1,800 1,500 2,530 2,960 6,000
Linear Velocity, actuat fps 18.2 18.2 18.2 18.2 18.2 18.2 22.0
Operating Temperature, °F 725 725 682 682 725 725 625
, SO2 Onidation rate, X 1.10 1.20 1.10 1.10 1.20 1.20 0.39
Catalyst Geometry Grid Grid Grid Grid Grid Grid Grid
Surface Area, m2/m3 470 470 470 470 470 470 ° 795
Pitch, am 7.07 7.07 7.07 7.07 7.07 7.07 4.2
Catalyst Layers (active + gpare) 4+ 1 &+ 1 6+ 1 6+ 1 4+ 19 4+ 1 2+ 1
Soot Blowers Yes Yes Yes Yes Yes Yes No
Ammonia Consumption, tb/hr 941.4 932.3 4,478 4,468 1,383 807 1,383
Gas-Gas-NHeater (GGH)
-Number NA NA NA NA NA NA 2 X 50%
-Untreated Gas In/Out, °F NA NA NA NA NA NA 129/550
-Treated Gas In/Out, °F NA NA NA NA NA NA 625/226
SCR COST DEVELOPMENT
Cataiyst Cost, $/ft3 660 660 660 660 660 660 660
Expected Catalyst Life, years & 4 4 4 4 4 4
Ammonia Cost, $/ton 145 145 145 145 145 145 145
Natural Gas Cost, $/MM Btu NA NA NA NA NA NA 2.98
Plant Life, years 30 30 20 20 20 20 20
Capacity fector, % &5 65 &5 65 65 65 65

* SCF @ 32°F
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Figure 5. Hot-side SCR Design/Operations Impact.
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COST ITEMS
[ FIXED CHARGES
VARIABLE O&M :

Bl FiXED O&M

0 : [
20 21 3.0 31 4.0 41 5.0
CASE

Figure B. Levelizad Cost {mills/kWh).
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COST ITEMS

FIXED CHARGES
XS VARIABLE 0&M
Bl FIXED O&M

20 21 3.0 31 4.0 441 5.0
CASE

FIGURE 9. Levelized Cost {$/ton NOx removed).
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Figure 10. Hot-Side vs Post-FGD SCR Cost Comparison.
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$/ton NOx Removed {thousands)

10

Catalyst Life, years

—— QCase2 ~—+Cagse3 —*Cased ~—S- Case5

Figure 11. Levelized $/ton NOx versus Catalyst Life.

Levelized Mills/kWh
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Catalyst Life, vears

——Case2 —+ Case3d ¥ (Cased4 S Case$

Figure 12. Levelized Mills/kWh versus Catalyst Life.
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Levelized Mills/kWh
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300 400 500 600 700
Catalyst Cost, $/1t3 :
— Case2 ~—+ Case3 —* Cased4 ~—S CaseS$
Figure 13. Levelized Milis/kWh versus Catalyst Cost.
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1
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Figure 14. Total Capital Requirement versus Catalyst Cost.
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ATTACHMENT 6

1985 DRAFT VERSION OF EPA’S
PERMIT MODIFICATION POLICY



'\n P{; UNITED STATES ENVIRONMENTAL PROTECTION AGENC
7 Office of Air Quality Planning and Standards
g-' Research Triangle Park, North Carolina 27711
4, 950‘9"\

JUL 5 1985

MEMORANDUM
SUBJECT: Revised Draft Policy on Pe tlﬂodifi

L]

tions and Extensions

FROM: Darryl D. Tyler, Director ‘824
Control Programs Developme iyfsion (MD-15)

T0: Directors, Air Division
Regions I-X

The attached draft policy for handling changes to sources which
have PSD permits and extensions of these permits is a revision of the
November 19, 1984, draft policy distributed to the Regions for comment.
This revised policy incorporates your comments on that draft.

There are two major revisions to the November 19, 1984, package:

(1) the section dealing with extensions for phased construction
projects has baen altered to provide a better explanation of the manner
in which extensions for dependent and independent multi-phased projects
are handled and the rationale for a distinction between the two types of
projects;. and o ' a

'(2) a new section devoted exclusively to permits for steam ganerators
subject to 40 CFR Part 60 (NSPS) when the permit involves a rolling
30-day average emission limit for SO2.

There have beer other changes to clarify the text and respond to the
comments we received, but those changes are relatively minor compared to
the two revisions discussad above.

In particular, if you feel that the section dealing with the rolling
30-day average NSPS for $02 should be treated as a separate policy, please
jndicate this in your comments. We do not want to hold up the entire policy
in order to resolve this recent addition. We also intend to hold a discussion
on this topic at the Mid Pines NSR Workshop; please be prepared to take this
opportunity to discuss your concerns, We would like to receive all your
comments on this latest draft by July 19. Unless substantial adverse
comment is received, we will begin review of this package for formal EPA
palicy adoption,

It should be roted that Section VII of the policy, Protection of
Shor t-term Ambiant Standards, includes new requirements for an agency which
has issued PSD permits that do not specify short-term SOp emissions limits
to adequately protect ambient air increments and standards. In such cases,
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thg proposed policy requires the agency to revise the permit by adding
limits which will provide such protection. For all other cases, the policy
presumes that the applicant is the party requesting a charge.

| .
. 1f you have any questions, please contact Gary McCutchen, (FTS 629-5591).
Thanks again for your assistance in developing this important policy,’

particularly the efforts of Roger Pfaff, Region IV.

At#achment
cci B. Bankoff
" [. Emison
8. Pedersen
E. Reich

P. Wyckoff




TABLE 1.

SOURCE, A9PLICATION, AN

ACTION TO BE TAKEM {0 SOUKCE MHICH HAS

PERMIT CHARGET

v

sstfication Leyel -

Proposed of 4. Been Exempted from PSO . ]9, Submitted s P3O

nge Action Permit Review Permit Application

Aminisirative Amendment § 1A, Mone i3, Amend application as needed, but

emivsions nr impact ne lﬂﬂ"lomE Tevlew ur Tepest of

reasc. already conducted review 1% required.
Origina) Increment {3 preserved.

Minor - Ravisions Zh. Review Exewption. ) 8. fRevise Application. Change muyst

s3Tont or impact or Check to san |; source or emissions be combined -iEﬁ orTgTnal appitcation.

rease, but less New Parmit unit {s stidt exempt. [ so, no BACT and other review decisions already

n the stgnificance
o1 (or equivalent),

Revisions or
M jor

Modification
or New Permit

Significant

sifons Tncrease {or
act incresse equiva-
t) Is significant,
operating sources,
s class of change
stitutes a mejor

1fication.
Fundamental New
ange consilivtes a Permit

« source or emissiont
1t due to magnitude

emissions or Jspact
tresse, or to haslc

rsical or operatiomal
rerstions regardiess
net emisslon change,

further action. (f not, Initiate
Eonlt revigw process; oripinal

{ncremant® (s preserved, dut changed

source 18 not allowed to construct
unti] permit 13 fssued. Changed

source 1s processed as & new permit,*

N, Reylew !:;gtlon.
Check 10 see source or emistions
unit fs stil) exempt. If so, no

further sction, If not, Initlate
permit review process; origimal

"increment™ 13 presgrved, but changed

tource or esfssions unit i3 nol
81%0wed to construct until perait 1t
{ssued. Changed source or emissions
wnit 13 processed as & new permit*

4A. Mevlew Exemption.

Check to see 1T source or emissions
unit ts still exempt. If so0, no
further action. [f not, intiiate
permit review process: original
"increment™ s not preserved,
source or emissTont unit 13 not
#1lowed to construct unti} permit s
frsued and 15 processed &3 & new
permit. Mew Increment will be basad
on date the chenge was subaitied.

Changed|

made should be screened and revised

as meeded. Pubtic participstion in
change 14 required, Original increment
sVlocation |s preserved; additiona)
{ncrement a)locations based on date
proposed change was submitted. Changs
1s subJect to sny new PSD rules.®

». Revlse E?E"‘-'”"“' Change must
be combined w orTgTaal application.

wade should be screensd and revised

as needed. Fublic participation In
change 1y required. Original fncrement
atlocatton s preserved; additionsl
fncrement allocstions mre based on date
the proposed change was submitled.
Change I subject to any new PSD
rules.*

48, New Application, CThange will re-
quire  new appTication. Review pro-
cess beging 811 over again. Origiml
increment “"sllocation”™ 13 mot pre-
served; new Incresent sllocations
will be based on date the change was
submitted.

BPACT and other review decisions slready |

€. Been Tstved & PSD Permit 0. Begun Operation
IC. Amend permit. Change permit ot 1D, Amend Permii. Change permit s needed.
needed, no raview Is required or Ortginal perait Ts vatid unti) new permit

need be repeated,
13 preserved.

Original Incremant

2. Revise Eer-lt. Revise sppiicatton
to refTect thange. Screen review
decistons and repeat or add reviews

s needed, Nepeat public partictpation.
Originel {ncrement i3 preserved; addi-
tions) tncrament allocations sre based on
the date proposed changs was submitted.
Source or emissions unit ss originally
permitted can begin operation but change
source or emissions wnif connot construct
wnt!) revisad parmit it 1ssved. If
construction or origina] source or -
euissions uait hes not commnced, chenge

15 subjoct to ney m‘qm.- ;
Reyise spplicatign

X. Revise Er-l!.

to refle g, Screem review o o
decisions snd repest or 3dd reviems -

as neaded. Repast public partictpation.
Ortginel incremeat s preserved; sddt-
tione] incremeat ‘aVlecations are besed on
date the prapesd was submitied.
Source or enitslom wnlt 28 origimgiily
pornitted can begin aporstion but chiaged
source or ewissions unif cameet comstiuct
wnti) revised purett Is foswed, ¢
construction on the erigiml sowres or
snissions wait s commaced, che

s subjoct {9 mw ryley.*

. New perait. Change wil) requiry
s new permit. Original increment '
allocation ts not preserved; new
{ncrement allacations will be based
on date the change was submitted.

N

feo.
rules. Orfglnal incresent allocation is

not presecved, but original perait resains
- [vaTid unt11 change 13 wade.

Is {ssued. Source can make change and
operste even before new permit 13 {ssued,
Originat incremant 13 preserved,

20. Revise Permit. Unless change (or com-
dinatTon of changes) constitutes & major
modification, review process 1s not screened
or repeated. Change 18 not subject te any
new PSD rules. Changed Source or emissions
wnit cannot construct until revised persit

15 iasued. Origimal increment Is preserved.®

. Major Modification. Process according
to PSO rulei, Urlginal persit remeins

valid untt] new permit 1g issued, Orfginal
Increment 13 preserved; sdditionst Increment
allocatfony are based on date the modification
sppiication waa submitted.*

Yew soutce. Process according to PSD

Changed source
cannot be constructed unt!ld new permit 13
issued. All {ncrement atlocations sre based

on dste change was fubmitted, ,

YE: Circumvention volds any and
the mature or size of an emissions

wnit or source,

a1l original increment allocations for the entire source, A fundamenta) change tn

unit or source will vold the orfginal fncrement siloceticn for that emiscions
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FIGURE 1. DECISION PROCESS FOR PROPOSED SOURCE,
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B, .
Applicant @ - ™~ @ Does \ /
hange constitut l% change funda-

('D

Is

Subm £ e No Change -
roposcd T d i - 1 mental in a ra-
pchgnge from PSL? ’ 1rcwvenHOV . tive?

ves

ot '@' T thange applicaﬂon
@ s @ . AU I or permit as req'd. .
Entlre source, as changed, No add'l review
Revl d *
source stil) ng:d::.reiclgrfzr:;er requires a new permit. needed. Continue
action required Original increment is not processing as
* Lpreserved. ) .. betore.

T - .
b - b |

Process according to PSD b po !
regs for sources which b i
become major. Original : :
fncrement "consumption® . !
allocation based on date
of original application. o
Add{ttonal Increment .
allocation based on date N
@ rocess the source, as of change application, ' )
changed, as a major
ource. Origtnal
i{ncrement “consumption®
fJocation based on date :
f original application. '
dditional Increment
1location based on date ———
f change application, @ Change is significant.
T Process as a major
modification as
prescribed tn PSD
regs.

- eei e

@ Process as a minor
change (revision}.
Original increment

X Is
is preserved. Change
) 1s not subject to change

any new PSD regs. »inor?

@ Process as a permit. ®

revision. Original Pjo
increment is preserved. [—¢
Change 1s subject
to new PSD regs.

Is
source
in operation?

Has
preconstruction
permit been .
issued?

Has
construction
cosmenced?

ot Al



() pplication

for BACT

Bfey - Lif

. dm1mstrat1ve

@ Work with source;

try changes in
operating conditions,
feed rates, etc., to
see if lillts ;un

be met

Can
permitted BAC
level be
met?

neeting permitted

BACT CHANGE DETERMINATIONS
FOR OPERATING SOURCES

Is
cost of

~jource impact
at new camission
evel acceptable?

“any increment

BACT level be exceeded?

nrelsoﬁ::lsjl"

No

\@

nodificatio
request

eanalyle cach
pollutant which bhas
incressed emisstong.

Deny
BACT

public participation
f change 13 slaalficant]

Are
a¥l other
mpacts acceptable

No

Issue
Modified
Permit




SUMMARY: For several years, both the Envirommental Protection Agency (EPA) and
various States have issued pemmits for the prevention of significant deteriora-
tion (PSD) of air quality to proposed new and modified major stationary sources.
Scme of the pemmits require revisions to reflect changes in construction or
operating plans, including construction schedules. In other cases, changes in
plans have been proposed by applicants prior to pemit issuance, or after EPA
has determined the source, as originally proposed, is exampt fram PSD review.
No fommal policy has been issued which addresses how such charges are to be
handled. Consequently, a source owner proposing changes to a source has no
guidelines to detemmine what requirements must be met.

Since no provisions are contained in the Act for modifying PSD pemits
already issued, all the requirements of Part C and a repeat of the pemitting
process appear to be necessary for changes in sources not reflected in the
originally issued pemmit in order to prevent obvicus circumvention. That is,

a new pemit must be obtined if a proposed change would imvolve: (1) a major
modification; (2) a difference in construction or design from what was
originally planned, when an increase in emissions or ambient impact would
result; (3) a fundamental alteration of an emissions unit or source; or

(4) a difference in applicability, such as a source no longer being exempt
fram PSD review. Today's policy proposes to provide a new and less
cunbersome route by which changes can be accommodated while ensuring the
equivalent ervirormental protection required under the Act. 1In doing so,

it- extends the Alabama Power concept of de minimis to include changes which

[END OF E-MATL]



are |so small in terms of impacts that such changes could be excluded from
the |[full rigors of permit review.

The policy statement provides guidance for (1) re-examining EPA-granted

permit exemptions, (2) revising any EPA-issued PSD permit or PSD application,
inctuding those admiristered by States which have since obtained jurisdiction
for‘PSD, and (3) the development of State and local agency permit revision
regulations or policies. EPA encourages States to adopt similar policy
statements concerning source changes and the processing of State-issued
permi ts which need revision or extension and solicits comment as to whether
such procedures should be required by 40 CFR Part 51. '
 Today's policy statement proposes to distinguish between sources which
have begun operation and those which have not in determining the type of
procedures used when a.proposed change will require permit revisions., A
permit revision for a source already operating generally can be treated like
any other emissions increase or decrease at a major source using established
proqedufes. For a source not yet operating, EPA proposes to group the
ran&e of possible changes to a PSD permit into three categories, based on
theJr potential significance to the program: (1) those which can be expedited

without detailed review (administrative changes); (2) those which can be

processed as permit revisions after appropriate analysis (minor and significant

changes); and (3) those which should be treated through issuanrce of a new
PSD bermit (fundamental changes). The required analysis for permit revisions

the jissuance of the original permit for the units that would be affected by

typicailly would invoive reconsideration of the basic decisions invoived in

the proposed change, Separate sectiors on the criteria for extending the

lB-mPnth commencement of construction deadline appliicable to all PSD permits

and on handling permit revisions resulting from the use of a 30-day rolling

\

average 502 new source performance standard (NSPS) are aiso provided.




DATES: This policy statement is effective as interim guidance upon

. publication., The period for initial comment on the proposal closes on
[date 30 days from the date this notice appears in the FEDERAL REGISTER].
A public hearing on the proposal wifl be held on , 1985, at

10:00 a.m., in . , Denver, Colorado 80295.

ADDRESSES: Comments should be sent in triplicate if possible to: Central
Docket Section (LE-131), U.S. Envirormental Protection Agency, 401 M St, S.W.,
Washington, D.C. 10460. Attn: Docket No. A-83-40.

DOCKET: EPA has established docket number A-83-40 for this acfion. This
docket is an orgarized and complete file of all significant information
submi tted to or otherwise considered by EPA. The docket is available

for public inspection and copying betweer 8:00 a.m. and 4:00 p.m.,

Monday through Friday, at EPA's Central Docket Section. A reasonable
fee may be charged for copying.

FURTHER INQUIRIES: For further information, contact Gary McCutchen,

New Source Review Section (MD-lS); Envirormental Protection AgénCy,
Research Triangle Park, North Carolira 27711,

SUPPLEMENTAL INFORMATION:

I. BACKGROUND

A policy is needed to maintain the basic integrity of the PSD permitting
process required by the Clean Air Act when requests are received to revise,
add to, or delete conditions on issued permits or information contaired in
a complete application. A rigorous preconstruction review for PSD would
ul timately not be effective if sources could readily obtain subsequent
Felaxations to their permit conditions under a lax policy for permiﬁ revisions.
For example, the Act clearly intends state-of-the-art application of best

available control technology (BACT) by PSD sources, but a lax policy for



subsequent proposed changes could undercut the envirormental protection
off?red by the origiral BACT determinations.

When EPA revised its PSD regulations in August 1980, the Agency deferred
the|development of guidance governing its PSD “permit modification" process,
i.e., the procedures by which proposed changes to a source, application or
permit would be handled. Since then, the Regions and States have handled
requests for such changes on a case-by-case basis. These involve a broad
Qarﬁety of redeterminations of exemptions from permit requirements and
permit changes, both minor and important, arising from sources which are
already operating as well as those on which construction has not yet commerced.
Thi$ has naturally led to a variety of decisions across the country ard,
henée, creates confusiorn and {nefficiency in the permitting process for
EPA, inrdustry, and the States. A nationwide policy is necessary to assist
all}partieé-in'deaiing with PSD source changes and the need for PSD permit
revisions in a consistent manner. Irn addition, such‘a policy will serve to
estib1ish a firm policy framework which resolves questions of legal risk
wheg a judgment is made that new permits are not required.

Current policy requires that a new permit be obtained if a proposed
charge constitutes: (1) a major modification; (2) a difference in construction
or &esign from what was originally planned, when an increase in emissions or
ambilent impact would result; (3) a fundamental alteration of an emissions unit
or source; or (4) a difference in applicability, such as a source no longer
beiAg exempt from PSD review. Today's policy proposes to provide a new
and less cumbersome route by which changes can be accommodated while ensurinrg
equivalent envirormental protection., In doing so, it extends tne A]ébama
Power concept of de minimis to include changes which are so small in terms
of impacts that such changes could be excluded from the full rigors of

processing.




Due to tﬁe similarity between major and minor “source modification”
and "permit modification," it is important to establish a terminology
which will not be confused with existing PSD terms and which can be used
consistently and precisely to describe the situations and actions regarding
this policy. Therefore, the term “permit modification” will not be used.
Instead, the following terms are used to describe this policy.

A “change" refers to the proposed or actual alteration of an-application,
permit, or source, or some combination of the three. An application for a
proposed change initiates Agency action if the application is complete.

When the proposed change has actually been made, the altered source, permit,

or application is referred to as "changed" or “revised," Charges are classified
according to the effect they would have on the reviewing agency's assessment

of the source. In order of increasing importance, .changes are considered:

1. Administrative. An administrative change involves no increase in

either emissions or impacts and no fundamen;al change in either the source

or one of the.emission units at that soche. Appiiﬁation or permit revisions
may be necessary, but additional review or analysis would not normally be
required; examples are typographical and company name changes. One exception
is the extension of commence construction dates, which may require a 1imited
additional review consisting of BACT rearalysis and public participation.

2. Minor. Minor changes require revisions to permit applications or
issued permits and a certain amount of additional review and analysis, but
do not constitute either a fundamental or significant change, Emissions or
impacts increase as a result of minor changes, but not above the sigrificance
level,

3. Significant. Significant changes are changes where one or more

pollutant emission ircreases exceed the applicable significance level(s)

but which do not constitute a fundamental change., Major modification



revilew level is triggered unless the affected source is not yet operating;
significant changes at preoperating sources are considered application or
permit revisions.,

i
4, Fundamental, A fundamental change is so basic in rature (size or

‘
type of source or emissions unit), regardless of the net emissions or impact
difgerences, that the changed source or emissions unit is considered a new
source or emissions unit and thus triggers a totally new permit review. A
funqamental change could even result in an emissions decrease but still
reqqire the owner or operator to obtain a new permit. Examples include
proﬁosing a k%ln in Qlace of a dryer and proposing a 500 TPY unit in place
of a 100 TPY unit, ’
The effect of a change depends in part on the status of a project,

Project status milestones are:

1. Exempted from PSD review

. 2. Preconstruction PSD permit application submitted
| _ ‘ , .
3. Preconstruction PSD permit issued, but source is not operational

{alslo, the applicability of new PSD rules is affectad by whether construction

of the source has commenced)

. 4. Preconstruction PSD permit issued and source in cperation

: The results of various combinations of changes and source status are
sunﬂarized in Tadble 1. A procedure for determining which result is-épp]icable
to a specific source is diagramed in Figure 1. Note that both Table 1 and
Figure 1 can only summarize this policy; more detailed information appears
i? @e text.
[1. AGENCY JURISDICTION

|

Today's policy covers all PSD applicability decisions and all PSD

permits origirally issued by EPA., This incliudes those PSD applicability

decisions and permits which are still under Agency jurisdiction, as well




as the applicability decisions and permits issued by EPA which subsequently
come urnder State jurisdiction as a part of PSD program delegation or SIP
approval. |

The Agency intends that today's guidance also be used as a model for
States developing their own permit revision processes for PSD, nornattairment
area {(Part D of the Clean Air Act) and other new source review purposes,
EPA believes that regulations governing proposed changes to sources, permits
or applications are needed as a legal alternative torhaving to issue a new
permit for all except certain administrative changes. EPA solicits comment
on the need for separate 40 CFR Part 51 regulations requiring State adoption
of a similar policy to ensure the credibility of State PSD programs, as well
as the need to extend this policy to include nonattainment area major sources
and major modifications, As a minimum, EPA believes that state-of-the-art
best achievable control technology (BACT) should be guaranteed by any Sﬁate
reevaluation of PSD applications and permits.
T, CLASSIFICATION AND REVIEW OF CHANGES

There are two primary factors to consider in determining the séOpe of
review to be imposed upon a source in response to a proposed change, The
first of these involves the significance of the proposed change; the more
significant the change, the more involved the review will be, Four levels
of change have been identified {administrative, minor, significant, and
fundamental), leading to the same number of {(but not always‘corresponding)
levels of review stringency: amendment, revision, major modification and
new permit. A second factor, stage of source development (whether the
source has been {SSued a permit, whether the source is operating and, in
certain cases, whether construction has commenced), is critical in determining

what action is required and whether any of the original increment allocation

(for particutate matter and sulfur dioxide) is preserved. For reasons




i

|
expllained below, various changes by a source that is not yet operatirg car
reasonably be treated in a more stringent manner than would the same activity
by 1 source already in operation,

‘ {A) Stage of Source Development

? EPA proposes to classify some PSD-related source changes differently
depénding on whether the change is for a source that has already begun
the |operation authorized in its PSD permit, This difference in treatmenrt
between sources not yet operating and those already doing so is based on
several factors: (1) a project in its earlier phases is much more flexible
;haw one already operating; (2) the company's commitment to the project
pridr to operation is less clear and its position regard%ng further changes
at a plant which is not yet in operation differs from that of most existing
sources; and (3) the test of whether a source can operate and produce a
product under the origina1rqonstruction plans eliminates a great many
possibilities of obvious c¢ircumvention of the regulations. Treating an
operating source as essentially having completed the permitting process
eliqinates the burder of uncertainty on the company of constantly havirg to
evaﬂuate proposed projects in light of changes made years ago. Today's
polilcy acknowledges these vactors by typically imposing a less rigorous
process for proposed changes at operating PSD sources, EPA solicits comment
or the reasonableness of this approach and on whether other events such as
comqencement or completion of construction should have some greater starding
in 4 final palicy. It should be noted that commencement of construction
alréady confers an exempt (“"grandfather") status to a source not only ir
CFR [Parts 51, 52, and 60, but also in this proposed policy when determining
whether newly-issued rules are applicable (see below).

1. Pre-operational Sources. An application for a change to an

appllication or permit for a source not yet in operation would gererally
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prompt reanalysis of the proposed project as if the original application

had been submitted in that form. However, some changes would be corsidered
sufficiently unimportant that they could be treated as application or permit
amendments; these are termed administrative changes. Other changes would

be important erough to prompt the need for a revised or rew application

or permit, and could require additional review actions. These various

levels of change are discussed in detail in the next section.

For application and permit Changes requested prior to operation, EPA
is proposing that the changes be handled as part of the initially permitted
project, rather than as new projects. The Agency is concerned that changes
that are individually small would be accumulated such that a cumulative
significant change would not be given the full review that such a Ehange
should receive. Thus, even a de minimis increase in a pollutant can be
subject to PSD review if that pollutant would be significart when added to
previous increases., (This is further explained below under (B)2. ‘Revisions.)
In 6rder for EPA to treat such a change as a new project, and not as part
of the already permitted project, the applicant would be required to make a
demons tration that the two projects are physically independent and were
considered to be separate projects for plarning purposes. I[f the reviewing
agency concurs that the new project is a separate project, the change can
then be tréated as such. These criteria are identical to those used for
judging separation of projects already constructed (see below). The only
difference is that EPA initially presumes that a change at the site of a
roroperating source is not a new project.

2. PSD Sources Already in Operation. Applications for changes

which would affect sources which have already been issued PSD permits and

been placed in operation have generally beer treated the same as applications

to change any existing major stationary source. That is, if the chanrge is



significant, it constitutes a major modification, as defired at 40 CFR
Part 52.21, and a complete PSD review is required; if the change is not
siggificant, it does rot constitute a major modification and no PSD review
applies. Under today's pelicy, changes will instead be processed in the
manner described in the rext sectior,

The only exception to the approach described below arises from the
neeﬁ to avoid circumventior of the regulations: 1if the proposed change
sh041d reasonably have been part of the initial project rather than a
sepgrate project, it should be evaluated as part of a rew total source
impact rather than as a separate action. At times, such proposed changes
takg the form of “separate" sources Br even projects inQolving more than

one |source. However, if the reviewing agency judges that such sources or

pro%ects are part of the same project covered in a previous PSD applicatiorn,
theichanges should be treated identically to changes for sources which have
nbt\yet begun operation. This must be determined by the reviewing agercy

on a8 case-by-case basis, taking into account whether the proposal'repregents
changes at the source which are physically independent of the origiral
profect, and whether the applicant can provide documentation to show that
planning of the second project occurred after the planning for the first
pro%ect. Thus, if a PSD-permi tted boiler has been constructed, and the
ownér then applies for a de minimis increase in SO02 emissions from the
boiller, which in the judyment of the review agency should have been a part
of ;he original permit application, the requested change cannot be treated
as a new application (and therefore be exempt from review because it is de
minimis). It will instead be subject to each PSD review element within the
permit revision process as described below. Conversely, if the applicant

appilies for a new processing unit to be used in a completely separate
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production area of a chemical plant, this application can be treated as a
new project and exempted from review, if de minimis,

(B) Levels of Review

i. Amendment. Changes to a permit or application are classified as
amendments if they are administrative in nature and result irn no increase
in either the emissions or the air quality impact of a PSD source. In
addition, neither the nature nor the size of the source or emissions unit
can be altered to the extent that the change would be considered fundamental.
Amendments may be quickly processed without any major reevaluation of the
decisions origirally made in permitting the source, Examples of the type
of change which would often be treated as an amendment include company rame
or operator changes, requirements for more frequent monitoring or reporting
by the permittee, correction of typographical errors, emission decreases
(although such decreases, to be used in netting or trading, must be carefully
documented) and minor wording clarifications. It should be noted that a
fundamental change (see be]ow) may also result in no increase in emissions
or impact, but cannot be treated as an amendment.

The lack of emissions and impact increases for an amendment results ir
Jittle or ro review, Proposed amendments (which are nearly always administrative
changes) to applications and permits do not require any reanalysis of’the
basic review originally submitted and need not be subject to public participation
requirements as a géneral rule. However, the Agency emphasizes that there
may be instances where changes which are normally administrative may be
sufficiently important that the reviewing authority determines that review
or public participation is recessary, e.g., a change of ownership of a

proposed source to a company which has been involved in highly controversial

projects or has received public attention as a result of the manrer in which

other air pollution scurces owned by this company were operated.
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| One administrative change which always receives some level of review
is the extension of commence construction dates. Such changes constitute
amendments but must be reviewed to ensure state-of-the-art BACT; in addition,
it ﬂs usually appropriate to seek public comment on the proposed extension,
sinée other potential new sources may be affected. A more detailed discussion
of éhis type of change appears in Section VI below.
2. Revision, The term revision encompasses the review level required
for [the large majority of minor and significant changes at all preoperatioral

sounces and at existing {operating) major stationary sources which do not

quallify as "major modifications," as defined by the PSD regulations, or as
funcamental chaﬁges. Revisions include, in the case of operating sources,
mos t changes involving comstruction or changes in the method of operation
of a source, including control equipment, that do not produce a ret significant
emissions increase; a net significant emissions increase resulting from a
physical change or change in the method ef’operation at an operating source
usually constitutes a major modification as defined‘in the rules and is
processed as such, It should be noted that there is a distinction between
(a) modifications (as defined in the PSD rules) which are not subject to
NSR, and {b) changes (whether requested or necessary) to a permit or permit
app]icatjon. A change which does not result in a significant ret increase
in emissions is not considered a "major modification" and is not subject to

PSD; however, the change may require (or the owner may request) a revision

of ﬁhe sourcé permit (or application). Ir such cases, the reviewing agency
may|consider some level of reanalysis ard review necessary before revising
the permit or accepting an appiication revision. For example, a source may
want to change a solvent used in ore of its processes, with no increase in
emissions, but the permit specifies the solvent to be used. Before revising
the |permit to allow use of the new solvent, the reviewing agency may decide
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to repeat public comment if the new solvent is more odorous or toxic than
the current solvent, repeat the impact analysis if the new soivent is more
reactive or toxic than the current solvent, or revise some other component
of the existing analysis.

Despite the possibility of a revised analysis, nonsignificant emission
increases do not constitute the type and degree of review to which major
modifications are subject. In many cases, it is anticipated that little or
no revised analyses will be required of nonsignificant emissions increases.

On the other hand, changes to permit (or appiication) parameters which the

review agency considered important enough to include on the permit (or rely
upon in the application) should certainly be subject to review before those
parameters are revised.

The term revision also encompasses the level of review of most candidate
application and permit changes which are proposed at sources which are
nonoperational with respe¢t to construction approved in their PSD permit.

The only éxceptions are those changes which are administrative, or which
are so great that they require a totally new PSD review (fundamental changes).

Once a charge is classified as requiring the revision level of review,
it is screened to determine which elements of PSD review now apply and to
what extent, A revision will first require a screening aralysis to determine
whether existing analyses addressing the PSD requirements are still accurate
or whether there is a need for revised aralyses. Major components of the
new source review include BACT, ambient impact analysis, monitoring requirements,
addi tional impacts aralysis, Class [ area protectidn, and public participation,
A full description and explanation of these review components is contained
in the August 7, 1980 FEDERAL REGISTER (45 FR 52676). Depending upon what

change is proposed, this screening may be very simple, as in the case of a

very small increase in the size of an emissions unit, or very involved, as
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in the case of the addition of replacement of a new unit at a pregperational
source.
[ The proposed change must be examined not only to see if any existing
ana]?ﬁes shodld be revised, but also to see if any new analyses should be
per#ormed. The criteria for requiring additional review elements will be
whether the original new source or major modification application underwent

all jof the review which would have applied had the application beer submitted

in ilts revised form originally. In addition, any new requirements added to
the PSD regulations since the time that the original permit was issued also
cou!% apply, unless construction had commenced so as to qualify for an
exemp tion (as discussed below). If there is no circumvention of the permit
requirements, the revision review would focus on only that portion of the
source immediately involved in the proposed change, rather than all of
thosé units previously reviewed,

An example is a proposed change prior to permit issuance to add a unit
emitting 15 tons per year of 502 to an application for a source which
orianally provided for 100 tons per year of particulate matter and 35 tons
per year of SO2. This would conétitute a minor change. Since the change
is combined with the original application, both the new unit and the already
permi tted units must undergo each PSD review element for $S0p. This is
because the original permitted level of S0p was de minimis, thereby exempting
S02 from review, but the total new level of SOy is significant (35 TPY and
15 T%Y together exceed the 40 TPY threshold). However, the original application
datel is used in allocating increment for the original 35 TPY S0, emissions
level unless circumvention of the S0y review had been intended.

As another example, suppose a permit for a new PSD source allows

60 tons per year of S0; emissions and the source was not required to gather
|

preconstruc tion monitoring data because it created a de minimis ambient
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impact. The source owner wishes to lower the stack which emits SOz, making
total SO0p impact significant. The source owner would therefore be required
to conduct a new mddeling analysis and gather representative preconstruction
moni toring data before the change could be approved.

In processing a revision, whether for a minor change or a significant
change, the reviewing authority must follow the same public participation
procedures noted in 40 CFR 52.21(q) for the processing of preconstruction
PSD permits. EPA beljeves that the reconsideration of the conditions and
review of an existing permit undergoirg revision should receive no less
an opportunity for public involvement than did the original permit application.
This includes public notification by newspaper advertisement in the areab
of the source. The notice would contain information regarding the ag?ncyﬁgl
preliminary determination, the expected ambient impact of the proposed’
change, the 30-day opportunity for written comment, and an opportunity %
for a public hearing.

A proposed change qdalifying as a revision, rather than as a new
permit, receives certain benefits. As mentiored previously, a revision
can be exempted from any new PSD requirements that were added betweer the
time of the -original permit issuance and the submission of the proposed
change if the source had commenrced construction prior to the adoption of
the new PSD requirement, "“Commence construction” is defiéed in terms of
the owner or operator having all the necessary preconstruction approvals
or permits and either having (1) begun, or éaused to begin, a continuous
program of actual on-site construction of the source, to be completed
within a reasonable time, or (2) entered into binding agreements or
contractual obligations, which cannot be cancelled or modified without

subs tantial loss to the owner or operator, to undertake a program of

actual construction of the source to be completed within a reasonable
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time. The purpose of subjecting revisions to new requirements for sources

not |having commerced construction is to remove the potential benefit a

sourice might obtain by submitting a questionable application to reserve
incﬁement or avoid new PSD provisions.

Another major advantage a source gains by qualifying for a revision,
rather than having to obtain a new permit, is that the source retains the

increment rights afforded by the ariginal application or permit. Neither
newlpermits nor furdamental changes to an origiral proposal (which by
definition change the very character or nature of a source) preserve the
origiral increment allocation, because that allocation was for a specific
type and size of source at a specific location, An allocation is not auto-
matiFal1y conferred to, for example, a cement plant which is proposed in

1ieul of a permitted poﬁer plant,

If a revision being considered by EPA would cause additional increment

to be consumed beyond that originally allocated, today's policy would allow
the pdditiohal increment consumption only when increment is availtable af ter
prior complete applications have beer processed and orly at tﬁe concurrenrce
of the State‘in which the source would locate or is located., If new increment
consumption beyond the significance amounts identified in the 1978 preamble
(excuding Class [ areas where any new impacts must be authorized by the
Federal Lard Manager) would result at any point, such increment consumption
mustialso be authorized by the State in which the source would locate or is
locaked.

An especially significant issue arises from situations in which there
is c&mpetition for the available air resource: other permit applications

and Ehanges are pending such that the ambient ceiling imposed by the

NAAQS or increment would prevent the granting of all of the applications.

In such circums tances, EPA would take a first come/first served approach
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to allocating the growth rights, subject to State approval, This mears

that the original emissions growth rights would be preserved but that the
remaining growth rights would be awarded to intervening applicants filing
applications prior to the filing of the proposed change. When EPA is
implementing this policy, it will recognize the rights of complete PSD
applications filed with States which have the responsibility under their

own PSD program for future permit applicants. Any State taking jurisdiction
of EPA-issued permits may develop alterratives to first come/first served
allocation of air resources to which EPA would gererally defer; of course,
no such alternative system can allow an increment violation to result.

3. Major Modification. Operating units which propose changes that

constitute a "major modification," within the meaning of the NSR regulations
are subject to those requirements. Generally, this review is equivalent to
the requirements for a new source (see below), but the review is conducted
only for the modification, not for the entire existing source. The term
"major modification® is defined as “any physical change in of change in the
method of operation ... that would result in a net significant emissions
increase,..." Physical changes are, in general, readily identifiable, but
changes in the method of operation are often more subtle. The latter
includes such activities ;s removal or significant alteration of pollution
control equipment. For a source not yet operating, however, proposals which
would normally be considered major modifications would gererally under this
policy be treated as an application or perm{t revision (see above).

4. New Permit. Some changes are sufficiently important such that a
separate new application or permit is required, rather than a revisiorn to
the existing application or permit, These are of two types., First, a

charnge to an application or a permitted source which affects the fundamental

nature of the source triggers the need for a new permit. A general guide
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to Jhether the fundamental nrature of a source is being changed is whether
the lproposed changes would result ir either a different 2-digit SIC Code for
the [source or a large increase in size, However, the reviewing authority
must use good judgment and make this decision on a case-by-case basis.

A new application or permit is required for fundamental changes

because the proposed change would be of such major importance to source
opeqation that the basic permitting process should be repeated, with no
incﬁement rights reserved. For example, a change from a dryer to a kilrn
mayiaffect a review such that différent emissions cortrol or product
recovery operations would be fourd to be feasible for the kiln where they
were not for the dryer under the origiral analysis.

Since it is often inmappropriate to apply SIC codes to portions ofl

sources, this procedure cannot easily be used when the proposed action

would affect orly a part of an existing source. The reviewing authority

should therefore decide on a case-by-case basis whether the fundamental:

natufe of the permitted portion of the squrce is being changed. SIC

codes could be used as a guide to do this, For example, if a new boiler

is planned or permitted at a kraft pulp mill, and the applicant wishes to
consitruct a Time kiin instead of a boiler, it is clear that the fundamental
nature of the unit (the boiler) is being changed, even though the source |

(the| kraft puip mill) is not; the lime kiln would require a new permit.

igggghan 50 percent. This could often require more

than!a 50 percent increase in source or emissiors unit size, since cost per
| . . N . .

productior unit usually decreases as the size of the unit increases.

|
A decision to review a change as a new permit application would

gererally entail the same data development as wouid the original permit
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application, although the review would focus on the proposed charges. Ir
mény instances, data from the original permit application could be used
to expedite the rew permit review process. Additional data would of ten
be required for the new or changed units and all units affected by them.
If the new or changed units affect the original BACT, air quality, and
modeling araiyses, these anralyses would need to be revised accordingly.

As nroted above, one area where the processing of certain significant
and all fundamental changes may differ greatly from that of many significant
and all minor changes concerns the awarding of new increment rights: sources
or emissions units involved in application and permit revisions (which assumes
no fundamental change) retain their original increment rights during the
revision process. In contrast, a change that is processed as a new permit
must compete for availabie air resources behind any complete applications
filed before the complete application for the change is filed. [t is important
to note that, while the permit as previously issued entitles the origiral
project design to‘be-built, the permit does not award equfvalent increment
rights to the source for any substantial shift in configuration, type, or
size of units that it might wish to construct.

If there has been much growth in an area or if the area is heavily
indusiria]ized, air quality may have deteriorated so as to be near the
ceiling imposed by the increments or NAAQS. In such a case, a new source
permit may not be jssuable. Consequently, either tﬁe one-year deadline for
processing a complete application will be controlling (EPA must disapprove
a permit if insufficient increment is available within a one-year timetable)
or, if the original permit has already been issued, the 18-month deadline
for commencing construction (assuming no extension) will force the source

attempting to change its PSD permit to finish its original construction

plans or to withdraw its proposed change and not construct at all.
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Figure 1 outlines the process that a reviewing agency can follow in
classifying an application for a change. EPA also offers Table 1 in order
to convey summarized guidance on which of the above described levels of
review should be applied to various types of permit changes. Table 1 lists
a wide range of ways in which a source might be changed and indicates the
Age$cy's proposed conclusions on which forms of review would apply. It
sho#]d be noted that both Figure 1 and Table 1 are presented for purposes of
i]]&stration; other types of changes may occur and, in addition, special
circums tances may arise which prompt the review authority to address a
chapge differently. The Agency solicits comments regarding other types of
eveﬁts which should be included on the list or or the way that the 1isted
items are classified.

IV.| CIRCUMVENTION

' A determiration by a review agency that a proposed change constitutes
circumvention results automaticaily in a requirement that a new permit
application Be filed. The applicant would be unable to preserve any of fhe
increment allocated to the original permit. Although circumvention has been
disgussed in more detail elsewhere, the concept of circumvention within the
fra%ework of changes to a source presents additioral complexities.

An example of circumvention would be the proposed.addition of a 15-tons-
per-year S0 emissions unit to a permit for a source originally proposed to
emi% 150 TPY particulate matter and 35 TPY S02. The reviewing agency ther
diséovers that a 50 TPY S0 unit had been planned for that source from the
beginning, but that the applicant had attempted to avoid SO PSD review
(inﬁluding BACT) by applying in two stages., [In such a case, the origiral
perﬁit is valid only for the source exactly as specified, I[f the applicant

wants to change the source, a new permit appiication must be filed. None of

the|original increment allocation is preserved; the “éomp1ete appiication"
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date.for the source would be the date the proposed change application was
considered complete. This policy is intended to discourage the submission of
deliberately incomplete or misleading applications through loss of any increment
allocation that resulted from such actions. However, EPA yould still intend,
even in cases of circumvention, that any portion of the original application
and review which are still applicable be retained, and that subsequent
actions concentrate on the changes to the source that result in a reed for
additional review.
V. [INCREMENT ALLOCATION AND PRESERVATION

Currently, EPA allocates increment on a first-come, first-served basis,
using the date a complete application was submitted to determire ar applicant's
place in line. The allocated increment is assigned to the specific source
(or emissions unit) arnd location described in thé permit anrd application;
it cannot be used by the applicant for another source, even if the second
source is planned at the same location, nor car it be used for the same.type
6f source at a different location, | \ |

For example, assume a permit has been issued for a cement plant at
Location A, with an anticipated Class II (plant boundary) 24-hour total
suspended particulate (TSP) impact of 40 micrograms per cubic meter (ug/m3)
and a nearby Class I 24-hour TSP impact of 2 ug/m3. The increments reserved
for the cement plant are the 2 and 40 ug/m3 Class I and Il impacts. [f the
owner decides instead to construct an asphalt plaﬁt at Location A, the
increments assigned to the cement plant are not "preserved" for use by the
asphalt plant. The owner must submit a new application for the asphalt
plant, receive a new date of submittal of a complete appiication, and try
again for an increment ailocation., (In fact, without today's policy even

minor changes to the cement plant could result in loss of the allotted
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l

exaétly as specified in the permit and application.)

increment, since the increment use is assigned to the source ard location

Similarly, if the cement plant owner decides that location B would be
a befter place to construct thar location A, the increment allocated to the
owneL must submit a new application for location B and this new date of

submi ttal of a complete application is used to establish the first-come,

cement plant at location A is not preserved for use at location B. The

firs|t-served increment allocation.

In addition, current policy does not provide any increment allocation
for proposed sources which at first are exempt from PSD review but become
subject to PSD review at a later date due to a proposed change. For example,
assuwg a 1isted Source A (major at 100 TPY) is estimated to emit 85 TPY of
502.} The owner submits an application to the reviewing agency, is toid
that‘the source is exempt from PSD review, and proceeds to obtain all the
nece%sary State and local agency permits and commence constructior. At
this‘point, the owner discover§ fhat S0o emissions fboﬁ this source will be
115 TPY S0 rather than 85 TPY. Assumirg that there is no indication of
attempted circumvention, the source under current policy must still reapply

and,| even though already under construction, the new application date is

usedl to allocate increment, If adother application for a large S0 source

had been submitted between the first and second Source A applications,

SourLe A may be denied a permit despite the construction costs a]readj.
comm%tted to the project. Today's policy, in contrast, provides in certain
cases for the "preservation" of increment that had previously been allocated
to al source if (1) the proposed change is not fundamental, and (2) there

was no intent to circumvent new source review provisjons.

| Preservation of increment refers to the retention by a review agency

of tpe original compliete applicatfon filing date in determining allocation
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of increment on a first-come, first-served basis. [n other words, this
policy specifies that for admiristrative, minor, and significant charges,
the original complete application submittal date is used to allocate increment.
However, the preserved increment is based on no more than the original
emigsion rates and ambient impacts. If the revised emission rates or
ambient impacts increase, only the "original" portions of the total new
rates and impacts are preserved; the increases are allocated on the basis
of the date a complete applicatior for the prbposed change was submi tted.
1f the revision results in emission rates or impacts less than the orijginal
levels, the remaining portions of the original rates or impacts are no
longer preserved; this is because this po1fcy is not intended to provide
trading or netting credits to a proposed source. The only intent is to
reserve a qualifying Qource's place in line for increment allocation.
As an example, assume Source B submitted an original complete application

for 275 TPY SOz on January 20, 1986. On August 15, 1986, before a permit
has been issued,-Sourcg B files a compfete application for a change which
would increase S0» emissions by 55 TPY, to a totai 330 TPY SOp. Orn a first-come,
first-served basis, increment from Source B is ailocated using the following
dates:

January 20, 1986 - 275 TPY 307

August 15, 1986 - 55 TPY 507
Note that the source's place in line for the original increment is based on
the original application date, but that subsequent increases in emissions
are allocated based on the date the application for the increase was filed,
Source B, under today's policy, would not be competing for all 330 TPY SOy
emissions on the basis of an August 15, 1986, increment allocation date as

would have been the case under current policy. Instead, Source B competes
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for only the 55 TPY SOp additional increment on the basis of the later

August 15, 1986, appliication filing date.

, Sources which had previously been exempted from PSD review present a
parﬁiéu]arly difficult situation. These nonmajor sources consume increment
but,| unlike major sources, are not allocated increment, Today's policy,
however, allows increment allocation preservation for sources which, as a
re5q1t of a proposed administrative, minor, or significant (but not a
fund%mental) change, would become major as long as no circumvention was
intenrded, Such sources would have increment allocated for the origiral
emissions rates on the basis of the original (exemption) complete appiicatior
date and the additional emissions rates aon the basis of the proposed change
comglete application date. Thus, the origiral source, even though exempted
fromIPSD review, is eligible for some degree of increment preservation.

This| policy is intended to apply to sources which have not yet completed
consitruction. The PSD rules provide that exempted ("mirnor") sources rot
Subj%ct to PSD do not become subject to PSD until théir emiésidns exceed the
thre&hold limits and they then propose a major modification {with ore exception:
a modification to a minor source which would in itself qualify as a major
source will result in PSD review), but this does not address proposed changes
to § source prior to completion of that source.

- Since increment preservation using first come, first served, relies

to al great extent on the date of submission of the origiral application,

this| is a particularly important date to document, Owners and operators

who (feel that a source is exempt from PSD review are nevertheless encouraged
to pLompt]y submit complete applications for the State permit or for the
reco?d, even if they have already been informed verbally that a source is

exempt, because the submission date establishes increment allocation priorities.

Without a clearly documented origiral complete application date, this,pdlicy
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would be difficult to apply. In cases where the date a complete original
application was filed cannot be determined, EPA will use the date construction
is commenced.
VI, EXTENSION OF 18-MONTH COMMENCEMENT OF CONSTRUCTION DEADLINE

Ore permit revision topic that deserves special attention is extension
of the 18-month commencement of construction deadiine. The subject requlation,
40 CFR 52.21(r)(2), states that “Approval to construct becomes invalid if
construct{on is not commenced within 18 months af ter receipt of such approval,
if construction is discontinued for a period of 18 months or more, or if
construction is not completed within a reasonable time. The Admiristrator
may extend the 18-month period upon a satisfactory showing that an extension
is justified. This provision does not apply to the time period between
construction of the apbroved phases of a phased construction project;'each
phase must commence construction within 18 months of the projected and
approved commencement date.”

It is impértaht to note that the Clean Air Act and 40 CFR Part 51
requlations do not expressly include the 18-month deadline. Therefore,
those States that have taken over the PSD program through SIP development
are rot required to have the particular 18-month deadline in question.
However, those States to whom the PSD program has been delegated are
required to implement the 18-month deadline, since a delegate State is
implementing the Federal regulations.

Often it is difficult to determine in the preconstruction phase how
all aspects of the construction plan will develop. Many of the permits
issued in the earlier part of the PSD program are maturing as projects.
Consequentily, the EPA has received several industry requests for various

adjustments to their permits and corstruction schedules, These requests

are usually based upon changes in the economy, weather, or consumer consumption
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in areas such as erergy. EPA is responding to this need by interpreting
the |[regulation and proposing the policy articulated here for reviewing
extension requests. Effective implementation of these provisions is especially

impdrtant in view of the prospects for economic growth,

The showing which a source must make in order to receive a permit

extension has been a longstanding problem. Various approaches have been
adv?cated, ranging from a stringent standard, such as impossibility in
theﬁlegal sense, to such lesser showings as economic impracticality. Each

of éhose approaches presented varying degrees of subjectivity and certain
difficulties of factual anmalysis. Today's policy avoids those difficulties
by providing extensions to virtually all good faith applications for extensions
to which the affected States do not ébject. A good faith effort must include
a cértification that the compary currently plans to commence construction

Dy a specific date that usually should fall within the requested extension
period, but may extend further into the future if it is stif] within what

the review agency considers a reﬁsonab1e périod of time. The intent of

this is to discourage situations where a source may not plan to actually
commence cons truction for a number of years but continues to tie up‘incremept

and consequently prevent growth which could occur immediately.

IPrevious decisions oftern allowed a source making the threshold showing
of sztification of an extension to proceed without further analysis.

TherL are persuasive reasons for reopening certain portions of the permit
review, such as BACT, when a permit is extended, As described below,
taday's policy expressly provides for this further analysis. Providing
extensions more readily but requiring more substantive review of those

extehsions presents a reasonable compromise that simplifies the policy

while assuring important envirommental protection,
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The Clean Air Act requires review of new sources to be timely. This
is especially important for key elements of review such as BACT determinations
and ambient impact assessments., Consequently, there must be limitations on
the period granted in which a source can construct without an updated
review. Ih particular, BACT is an independent requirement under the Act
and the Act contemplates that the BACT be current for the period in which
the source's construction is actually commenced., Similarly, ambient air
qua1fty can change considerably, rendering inadequate an assessment performed
at an earlier time. This policy gererally outlines a method which addresses
concerns about the consistency of extension requirements across the country,
while comp]yiné'with the Act's requirement that certain PSD determinations
be timely. It is emphasized that timely requests for extensions or other
modifications are the responsibility of the source., A permit will
automatically cease to exist if a request for extension is not received
before its expiration date. In the case of a later request, a new permit
applicﬁtion must be filed. |

Today's policy proposes that candidate permit extensions must meet
the following tests for substance and processing in order to be issued:

A. BACT Review., EPA believes that in many cases the original BACT
determination would still qualify as BACT if it were reviewed. This is
especially the case since consideration during a BACT reevaluation is
given to the costs that would be incurred in changirg plans and equipment
purchases if a different technology were emplaoyed., These costs and time
delays may be prohibitive if construction had already commenced and the
source was not designed to accommodate new state-of-the-art control technology,
but EPA notes that there will also be cases in which alteration of construction

plans is feasible. This could well be true of long-term, multi-unit projects

for which major improvements in BACT have occurred and the exparded constructior
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time frame has proven conducive to such project alterations, However, EPA
will require a BACT reevaluation on all extension requests to the extent of

' rev{ewing EPA's BACT/LAER Clearirghouse., The original BACT determirnation
can be assumed to remain appropriate, even if construction has not commerced,
if no significant state-of-the-art advancement in BACT is noted from EPA's
BACY/LAER Clearinghouse data or from the subsequent public commert period,
andinot more than five years has elapsed from the time of the original BACT
determination.

B. Additioral PSD Review Requirements. Other aspects of PSD review

such as increment rights and air quality impacts will be assumed to remain
valid unless adverse comments are received from affected State(s), Federal
Lanc Managers, or other interested parties during the public comment pgriod,
since subsequent growth in the area should have considered the impacts of the
permitted source. Adverse comments, if not reasonably addressed by the
appliicant, will typically trigger ;he need for a confgrence among EPA, the
appficant, the affec ted Staté(s), and other interested parties such as
Federal Land Managers. The conference may be combined with the public
participation requirements for extensions. The State is responsible for
ensuring that interim source growth in the area of the permitted source has
not jcaused sufficient degradaticon of air quality to the extent that operation
ofAthe source requesting the extension would cause or contribute to increment
or NAAQS exceedances; neither extensions of issued permits nor issuance of
additional permits is allowed when they would cause or contribute £o such
excéedances. I[f the State inadvertently fails in this regard, it is responsible

for (remedying ary subsequent violations by obtaining sufficient emissions

reductions in the area. The State is also responsible for indicating

wheqher ar extension consumes all remaining increment, thereby prohibiting

. | . o, . .
issuance of permits to other possible sources irn the area. A source will
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not be subject to any other aspects of PSD review beyond those mentiored

above,

C. Duration of Extension. EPA's regulations do not state the maximum

length of extension which can be granted, In practice, EPA's Regional

Of fices have used 18 months as the norm and, in certain instances, have allowed
longer extensions. ODue to concerns of growth cights and public participation,
EPA will presumptively 1imit extensions to durations of 18 months, or less,
with renewal possible. This allows industry the possibiiity of multiple
extensions if necessary but ensures that the impacted State(s) and public

have control of their air resource and growth rights and that state-of-the-

art BACT will be employed.

D. Public Comment. The Clean Air Act particularly emphasizes the

importance of public comment on matters affecting air resource consumption.
Therefore, EPA will require the same public participation.procedures for
extension requests as noted. above for permit modifications, including a
minimum 30-day public comment period.

E. Extension of Later Units of Phased Multi-Unit Projects. Phased

multi-unit projects are considered either dependent or independent by EPA.

In a footrote in the preamble to the 1978 final PSD regqulations (43 FR

26388), EPA defined the difference between these types of phased projects:
"The dependence of faciiities within a source will be determined on
an individual basis. Two or more facilities will generally be considered
dependent if the construction of one would recessitate the construction
of the other facility(ies) at the same site in order to complete a
given project or provide a given type {not level of) service., A kraft
pulp mill is an example of a source with dependent facilities, whereas
a three-boiler power .plant is a typical example of a source with major
independent facilities."

The purpose of this approach was to differentiate between those phased

projects which would be "grandfathered" (i.e., not subjected to new PSD rules)

and those which would not, Dependent phased projects were considered fully
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committed as soon as construction began, so all of the dependent facilities

were accorded the same status; if construction on the first phase of a dependent
phased project commenced by ar applicable grandfather date, then all of the
dep?ndent facilities were considered grandfathered even if comstructior of

tho%e phases of the project had not yet commenced. Conversely, each phase

of én independent phased construction project had to individually commence
conétruction by the grandfather date to be grandfathered. This approach to

phased projeéts was upheld in Alabama Power Co. v. Costle,

The 1978 preaﬁb]e also states that EPA does not generally intend to
1imit the time for construction of phased projects, but does intend to
require commencement of construction of the first phase within 18 months of
permit approval and of subsequent phases within 18 months of the date
app%oved in the permit, Breaks in construction, as with single-phase
profects, cannot exceed 18 months. These requirements appear ir 40 CFR

Part 52.21{r)(2), where extensions of the time period between construction

of different phases of phased construction projects are not allowed,

The Utilities Air Regulatory Gfoup (UARG) has petitioned EPA to delete
the |portion of the requlation limiting extensions of permitted construction
intqrvals between phases at phased construction projects. Since the regulation
couﬂd be interpreted as allowing for extension of the construction commencement
deaJ]ine only for the first phase of independent, multi-unit projects, and
since most utility construction projects are phased independent multi-unit
projects, UARG is concerned that the regulations prohibit extensions for

later phases of these utility independent multi-phase projects.

In response, EPA provides the following clarifications. First, it is
i
EPA ipolicy that both dependent and independent phased projects may obtain a

sindie comprehensive PSD permit for all phases of the project. A single

permit offers an applicant the advantages of reduced paperwork and assurance
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that the entire project (rather than only a portion of it) is permitted,
Since comprehensive permits apply to projects which are ofter large and complex,
such permits should specify at least two items that are not reeded in permits
for single-phase projects. These items are:

(i) Which BACT determinations will be reassessed prior to commencement
of construction, and

(ii) The date by which later phases (but not recessarily the initial
phase} of the project must commence construction,

BACT review (and redeterminatiors of BACT as épprOpriate) is required by
40 CFR 52.21(j){4) at the latest reasonable time which occurs no later than
18 months prior to commencement of construction o% each independent phase
of a project, so inclusion in a permit of the BACT determinations which will
be reassessed is not a requirement for being able to conduct such a reassessment,
However, the inclusion of this informgtion in the permit provides the
owner/qperator, the inspector, and the pﬁblic advance notice of the intent
of the review agency to conduct such a reassessment. | |

The commence construction dates in the permit cannot be extended using
the mechanism embodied in 40 CFR 52.21(r)(2), but this does not mean that
such dates are unchangeable. In fact, those dates can be changed, but rot
by the granting of extensions. Since these dates are a part of the permit,
changes to the dates require a permit change, which will uéuaily be considered
an administrative change (albeit one which normally should include BACT review
anrd public participation). The “projected and approved commencement date"”
rgferred to in 40 CFR 52.21(r)(2) is the date which appears in the permit,
a date which car be changed by revising the permit, The procedure for
changing commence construction dates which are embodied in a permit is

the same procedure used for any other permit change, as outlined in today's

policy. The initial phase commence construction date is extendable using
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the 40 CFR Part 52.21(4)(2) procedure unless that date is also embodied in
tneépermit. Wher embodied in a permit, even the initial phase commence
construction date can be changed only through a permit change.

i The above policy concerning the initial phase commence corstruction date
may appear to conflict with 40 CFR 52.21(r}(2); it does not. The intent of
40 dFR 52.21{(r)(2) is to estabiish an automatic 18-month expiration date
for;permits, with provisions for extending the expiration date or a case-
by-aase basis. For phased projects with a single comprehensive permit, EPA
preﬁuned that commencement dates for each phase of the project, except the
iniﬁia] phase commencement date, would be incorporated into the permit.

TheHefore, initial phase commencement date changes would be handled with
g

a 4d CFR 52.21{r)(2) extension, and subsequent phase commencement dates
woulld be handled through permit changes. This acknowedges and preserves
the validity.and legality of the conditions specified in a permit.

; If for some reason, such as a long planning lead time on a complex
proﬂect, the initial phase commencement date is longgr than 18 months but
stilll within a reasorable period of time (e.g., 2 years and 6 months), the
revﬂew agency may specify the initial phase commencement date in the permit,
keeding in mind that the source is granted 18 months beyond this date to
actdally commence construction. Alternatively, the review agency may specify
theipermit expiration date-in the permit, The expiration date simply ircludes
the iritial 18-month grace period; it is determined by adding 18 months to
the;commence cons truction date and avoids the confusion that could result
wﬁeﬁ dealing with the commence construction date alone., The specified date
in éhe permit takes precedent over the "automatic” 18-month expiration based
on ﬁhe permit issuance date, but in doing so renders the permit ineligible

for the 18-month extension process described in 40 CFR 52.21(r)(2); a permit

chaﬁge is required to change a commencement (or expiration) date that appears
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in a permit. There is an exception to this: 1if the date specified in the
permit for the initial phase of a project is simply the expiratior date of
the permit (the commence construction date plus the 18-month grace period),
then that date is assumed to be in the permit for information purposes,
does not make the source ineligible for 40 CFR 52.21(4)(21) extersions,
and does not need to be changed to grant extensions of the expiratior date.
For some projects, the commence construction dates for each phase may
have been included in the application or other materials, but may not appear
in the permit. In such cases, the commencement dates for each phase are
those dates which the review agency used in evaluating the impact the
source would have. Nearly always these will be' the dates submitted by the
applicant in the application, and these commencemert dates are changed by
following today's policy on changing applications arnd permits. As a part
of any such change, review agencies should not only revise the dates in the
application, but also include the extended commencement or expiration dates
in é revised permit. | | |
Independent phased multi-unit projects have the option of having
separate permits for each phase; dependent phased projects do not have this
option, because all phases of a dependent project must be completed for that
project to operate as intended. Separate permits for each phase of an
independent phased project are treated for processing purposes as if each
permit was for a separate facility, with independent commencement dates,
BACT determinations, enforcement actions, etc. Separate permits may increase
paperwork, but in return provide an applicant with the option of proceeding
with planring on a project one phase at a time,
The concept of "separate" permits versus a single comprehensive permit

is more a matter of the manner in which the phases are treated than the

physical manner in which the permit is issued. A sirgle comprehersive

33



permit, for example, could consist of a number of permits for various
emission units and phases of the project, with possibly a gereral permit

to address conditions common to all the project facilities. Conversely,
“seeafate" permits for an independent phased project may physically comsist

of é "single" permit which nevertheless treats each phase separately., Of

|
cou#se, EPA would presume that single and multiple permits were what they
appeared to be unless there actually existed some clear basis for treating a
single permit as a set of separate permits, and vice versa.

The reason for distinguishing between dependent and independent phased

projects lies in the applicability determinations when new or revised PSD
ru]%s pecome effective after construction commences on the initial phase,
but|before construction commences on the last phase. All phases of dependent
phased projects are grardfathered [not subject to the new or revised PSD
rules if corstruction on the project'(usua11y the first bhase) had commenced
prior to the effective date of the rule change and no invalidity lapses ir
con{truction had occurred}. In contrast, éaﬁh phase of an independent

pha;ed construction project must individually commence construction by the
prescribed grandfather date(s); any phases which had commenced constructior
would not be subject to the rew rules.

Since the concern expressed by UARG appears to be addressed toward
mulFi-unit power plants which may have been permitted as dependent, rather
than independent, mul tiphased projects, today's policy offers independent
phased project applicants an opportunity to convert {or otherwise obtain
ackrowledgement from the review agency of such change in project classifi-
cation) a dependent mul tiphased project permit for that project into independent
mu]?iphased project permits with full preservation of the increment allocated

by #Ne origiral permit, as long as no increment or NAAQS exceedances would

result. This conversion (but nrot any simul taneous or subsequent requests
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for other actions, such as extensions) would be carried out without additioral
PSD review requirements, such as review of BACT, although such conversion

does not abrogate any other authority either EPA or other review agencies

have to reasssess permit analyses. In particular, this conversion would

not allow circumvention of the BACT review prior to construction of each
independent phase which is required in 40 CFR 52.21(j}(4).

UARG also expressed concern regarding the time taken by review agencies
to decide whether to grant construction date extensions, citing a case where
an applicant felt forced to initiate construction simply to protect the
validity of the permit because no respornse to the request for an extension
had been received, Alth0udn the new policy déscribed above of providing
extensions to virtually ail good faith applications should resolve this
problem, EPA shares the concern of UARG that such "forced construci:ion" be
prevented. Therefore, today's policy will also incorporate the following
approach in hand1ing such requests: '

(1) A source has an obligation to provide sufficient time for an agency to
review requests for extension of a commencement of constrgction date. There-
fore, such requests (including adequate documentation) should bé submi tted
to the review agency at least six months prior to the date on which the
permi t would become‘invalid (the scheduled commencement of construction

date plus 18 months),

(2) EPA will make every effort to respond to such requests within three
months of the date the request for an extension is submitted.

{3) If a request was submitted in accordance with paragraph (1) above,

and EPA has not responded within the three-month time period indicated

in paragraph (2) above, then the permit invalidation date will be considered

extended automatically in such a manner that an applicant will always have

at least three months between the date on which EPA does respord and the
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new jpermit invalidation date. The three months provides the applicant time

to either commence construction or take other actior, This policy does not

appxy if the applicant does not meet the obligation expressed in paragraph
(1)ﬂ in such cases, there is no automatic extension of the invalidation
daté.

For éxample, assume a permit was issued for a large project with an
antﬂcipated commencement of construction date of 2/1/86. The date the
per%it would become invalid (unless corstruction had commenced) is 18 monrths
after this date: 8/1/87. 0On 1/30/86, the source applies for ar 18-month
extension, meeting the six-months-in-advance source obligation. If EPA
agrees to the extension, then the extension is for 18 months from either
thelinva]idation date (8/1/87) or the date EPA responded, whichever is

later., If EPA disapproves any extension, the jnvalidation date is either

8/1/%7 or three months from the date of EPA's response, whichever is later,
VII. PROTECTION OF SHORT-TERM AMBIENT STANDARDS

' It has been the practice of many review agencies to presumertnat ary
emisgions limit comprises a "not-to-be-exceeded" continuous emissions limit,
whether that limit is included in the permit (e.g., "SO7 emissions shall not
exceed 876 pounds per hour"), referenced in the permit specifically (e.g.,
“thils source is subject to Regulation 6, Section IV.A.2.b.(i1), for fossil
fueﬂ-fired steam generators"), or referenced generally (e.g., "In addition
to éhe spécific cornditions contained herein, source i$ subject to all
applicable rules and regulations..."). That this assumption is widely held
is %vident in the number of cases where the review agency (and applicant)
uses!an emissions limit to determine 3-hour and 24-hour ambient air impacts,

but does not specify the averaging time for the emissions limit. The New

Source Performance Standards (NSPS) have reinforced this assumption of a

continuous emissions 1imit through the prescribed reference test methods,
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which generally average three or more samples taken over periods of time
ranging from one to three hours. Thus, use of NSPS limits or NSPS test
me thods has been considered sufficient indication of the intent of the
review agency to establish not-to-be-exceeded continuous emissions limits.

A divergence between the NSPS emissions rate averaging time for fossil
fuel-fired steam generating units and the PSD emissions rate averaging time
requirements for these same unips is affecting this assumed interrelationship.
Protection of the PSD SOp increments requires emission limits with averaging
times no longer than the averaging times for the ircrement. Thus, compliance
with a 3-hour SOp increment requires an emissions limit averaging time of
3 hours$ or less. For example, assume that a continuous emissions limit is
established for a source at a level that would result in a 3-hour ambient
impact almost identical to the ambient impact increment allowed; the emission
1imit prevents "peak" emission rates that could result in exceedances
of the increment., An emissions limit with a 6-hour averaging time would
not necessarily provide this protection; a 3-hour “peak" could be qffset
by a 3-hour “low" to meet the 6-h;ur average emission limit, but the ambient
impact during the 3-hour "“peak" would exceed the 3-hour increment.

On October 21, 1983 (48 FR 48960), EPA proposed new SO, compliance,
emissions measuremenrt, and reporting requirements for sources subject to
-New Source Performance Standards {NSPS) unrder 40 CFR 60 Subpart D (fossil:
fuel-fired steam generators larger than 250 million btu per hour heat input).
This proposal would require SOy compliance testing against the existing
numerical NSPS limits of 1.2 and 0.8 pounds SO per million btu for coal
and oil, respectively, but requires compliance demonstrations on a continuous
basis through the use of continuous emission monitors (CEM) or fuel sulfur

analysis (FSA). Sulfur dioxide emissions would be calculated on a rolling

30-day average basis instead of a short-term (approximateiy 3-hour) s tack
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test, Although a rolling 30-day average NSPS (Subpart Da) had beer promulgated
on Qune 11, 1979, for new electric utiiity boilers (44 FR 33580), the
Octéber 21, 1983, action would apply after the fact to rearly 500 operating
Subpart D units for which the initial permits relied to some degree on the
pre%unption that compliance with the NSPS would be achieved on a continuous
shoét-term (3-hour and 24-hour) basis rather than on a continuous 30-day
rolfing average basis. Many reviewing agencies have determined air quality
impécts by modeling the NSPS 1imit (1.2 or 0.8 pound SO per million btu)
as the maximum short-term emission rate for most Subpart D anrd many Subpart Da
souﬁces, but did not specify such short-term aralyses or continuous compliance
procedures in their permit conditions.

~ An emission level which averages 1.2 pound SO per million btu over a
perfod of 30 days can on a short-term basis be higher thar that limit as
1ong as the 30-déy emissions average at or below 1.2 pounds $Op per million btu,
For ‘example, 10 days at 1.3 pounds SO per million btu and 20 days of 1.0 pounds
pefimillion btu will average 1.1 pounds SO; ber million btu and meet the
30-qay average NSPS; but will exceed 1.2 pounds SO7 per million btu for 10 of
the‘30 days. This is not intended to imply that a rolling 30-day average
makés possible extremely large variations in emissions rates; it does not.
The 110 days of 1.3 pounds SO0z per million btu, for exampfe, had to also be
comﬁensated for by the 20 days preceeding this higher 10-day rate, since
this is a rolling average. However, policy is required to avoid confusion
by @oth sources and review agencies regarding what short-term and long-term
emi%sion limits must be met by sources affected by these NSPS revisions.

ﬂ Since the most important role of PSD permits is to prevent significant
detérioration, EPA's policy regarding permits affected by this and other NSPS

revjsions is based on the effect of these actions on the ambient air. The

|
NSP$ action was based on both technical and cost considerations, but the
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revisions of permits for any PSD sources, whether related to NSPS revisions
or not, are based on PSD goals and air quality considerations.

A. Subpart D Sources

EPA's policy regarding PSD permits for Subpart D sources affected by
the October 21, 1983, NSPS proposed revision is this:

(1) If there are any S0 emission limits (e.g., pounds SOp per hour,
pounds SO7 per megawatt, etc.} in the permit, these limitations represent BACT
and must be met by the source unless and until such limits are altered by a
permit change using the procedures specified in today's policy. Any permit
emission limit is considered a 1imit which must be complied with continuousiy
unless specified otherwise.

(2) PSD permit emission averaging times are considered short-term
averages, even for the Subpart D NSPS limits, as long as it can reasonabliy
be presumed that at the time of permit issuance the emissions limits were
considered short-term emission 1imits (e.g., by use of such limit in modeling
3-hour or 24-h6ur ambient impacts). That limit remains a short-term limit
(regardless of the regulatory revisions to the NSPS) unless and until thé
permit is changed to spécifically indicate otherwise, In fact, a short-term
emission limit may not always be included as part of the permit (although
good permit processing practices encourage the inclusion of all applicable
conditions and limitations); the limits used in demonstration of short-term
ambient air impacts comprise corresponding short-term emissions limits.

(3) If the only SOp emission limits associated with the permit are
specifically stated to be long-term (longer than the 3-hour and 24-hour
averaging times) and ro short-term SO ambient air impacts were determined,
the PSD permit is incomplete, the 3-hour and 24-hour increments and NAAQS

must be protected, and an analysis is needed to provide such assurance,

In this case, the review agency (without waiting for a request from the
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sourge) must reassess short-term impacts for all SOurceﬁ on the basis of
maximum anticipated short-term emissions. [f the legal authority exists

for a review agency to initiate revision of an incomplete PSD permit, the
agency should do so, specjfying short-term 1imits. If a request for a permit
revision must be initiated by the applicant, the agency should rot only
include short-term limits at the first opportunity, but also encourage the
source to apply for a revision. At the least, any new levels of incremenrt

and NAAQS consumption resulting from a lack of enforceable short-term emission
1imits must be taken into account in future PSD permit aralyses. If increment
or NAAQS exceedances are predicted by the rew aralysis, the review agenrcy
must act to prevent such exceedances, The review agency must also establish

a policy providing short-term limits on PSD permits to protect short-term
increments and NAAQS.

With the possible exception of thoﬁe sources falling under paragraph (3)
above, owrers and operators of sources with PSD permits wishinrg to take
advanrtage of the relijef ffdm sul fur variability offered by the rbllﬁng 30-day
average NSPS must apply for a PSD permit change ard obtain a revised permit if
| exceedance of the NSPS or BACT emission level on a short-term (including
never-to-be-exceeded and 3- or 24-hour) basis is anticipated. To be granted,
these permit change requests must meet two criteria:

(1) The source must demon;trate that any BACT level of compliance embodied
in the permit (including BACT 1imits with shorter averaging times as well as
more stringent 1imits) is either (a) no longer feasible on either a technological
or economic basis, or (b) will still be ensured by the use of the longer
term average.

(2) The source must demonstrate that neither the NAAQS nor the increments

for S02 would be exceeded {as demonstrated by dispersion modeling) by ary

revised short-term emission 1imits contained in either permits or the SIP.
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During the processing of such requests, the review agency must take
the opportunity to provide specific emission limits or other permit corditions
which protect all applicable NAAQS and PSD increments, Although it is
EPA's policy that the emissions limits used to determine compliance with
short-term increments and NAAQS are enforceable even if such limits are not
specified in the permit itself, EPA strongly encourages the inclusion of
all applicable emissions limits, operating parameters, fuel specifications,
averaging times, compliance methods, and other requirements in the permit.
Such action will both decrease uncertainty regarding the limitations a
source must meet and reinforce the legal basis of such limitations. The
limi tation's, to be fully effective, must specify averaging times corresponding
to one or more short time periods consistent with the limiting PSD increment
or NAAQS (e.g., pounds SOp per hour). A limjtation such as pounds SO2 per
mitlion btu heat input is an excellent control technology limitation, but
either the heat input (boiler load) or the emissions per unit of time must
aiso beilimited'to provide ambient air impact ﬁrotection.

B. Subpart Da Sources

On June 11, 1979 (44 FR 33580), EPA promuigated new requirements for
electric utility boilers (Subpart Da sources}. These rew requirements,
actually in effect since September 18, 1978 (43 FR 52154), specified a
réT]ing 30-day average NSPS for S02 for new Subpart Da sources. PSD permits
issued subsequent to these dates, although intended to protect short-term
as well as long-term increments and standards, may specify in the permit
orly the rolling 30-day average NSPS as an S0 emission limitation. This
situation differs from that of Subpart D sources ir that the NSPS for
Subpart Da sources was not appliied retroactively to sources already permitted;

the Subpart Da permits were issued by review agencies with full knowledge

that the SO, NSPS was a long-term (rolling 30-day average) limitation. EPA
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cannot bresume that agencies considered the revised Subpart Da NSPS to be a
"nevqr-to-be-exceeded" snort-term emission limitation as was assumed for
the éubpart D sources.

As a result, EPA's policy regarding PSD permits for Subpart Da sources
is this:

‘(1) If the PSD permit contains (or incorporates by reference) short-term
S0z emissions 1imits, those limits must also (in addition to the Subpart Da
NSPS! be met by the source and presumably represent BACT. The emission
1imit averaging times, even if not specifically stated (e.g., pounds per
hour), are considered short-term averages as long as it car reasonably be
presbmed that they were considered as such (e.g., by use of such limit ir
modeling 3-hour or 24-hour ambient impacts). These emissions limits ther
comprise enforceable short-term limits which adequately protect the 3-hour
and :‘24-hour increments and NAAQS.

(2) If the PSD permit does not céntain,(or incorporate by reference)
short-term SOp emission 1imits adequate to protect short-term incremen;s
and NAAQS, the review agency responsible for PSD permits must take the
following actions within six months of the date of publication of this policy
in the FEDERAL RgGISTER.
{a) Reassess short-term impacts for all such sources on the basis of
maxipum anticipated short-term emissions and take these new increment
consump tion levels into account in future PSD permit analyses.
{(b) If increment exceedances are predicted by the rew aralysis, develop
a‘revision to the SIP to prevent such exceedances,
(¢} Deveiop and implement a policy or regulation requiring short-term

1imifts in PSD permits that adequately protect short-term increments.




¢0 EPA on the actions taken anrd the sources and areas affected
1ons must be submitted by the responsible review agency within
QK publication of this policy in the FEDERAL REGISTER.

%um Anticipated Short-Term Emissions

Jrmally, ambient air impacts during permit processing are based on
qum allowable emissions since the source is not yet operating. Then,
an the source begins operating, impacts are based on actual representative
eﬁissions. In these Subpart D.and Da NSPS cases, however, not only is the
source 1ikely to already be in operation (which calls for use of actual
emissions), but also there may not be any specified short-term emission
limi tation (so that no allowable emission 1imits are specified). Since
these sources have been issued PSD permits (if the PSD permit has not yet
been issued, there is still opporturity to include in the permit short-term
emission limits, thus avoiding this problem), information on fuel-sulfur
variability shouid be avqilable. For example, the 24-hour average fuel
samples or 24-hour CEM averages required by the NSPS for calculating rolling
30-day averages can be used directly to determine the variation in 24-hour
SO2 emission levels that can occur with the specific fuel being used by a
specific source. Standard statistical techniques can determine the 3 sigma
upper bound on the values and this 3 sigma value can be used as the maximum
anticipated 24-hour emissions level,

In addition, the range of anticipated 3-hour emission levels can be
derived from the 24-hour averages, a series of 30-day averages, and the annual
average. From this range of 3-hour values, an equivalent 3 sigma maximum
anticipated 3-hour emission level can be derived.

[t should be noted that these short-term "maximum anticipated" emission

levels are not enforceable {unless incorporated--specifically or by reference--

irto the applicable regulation or permit). They are instead a statistical
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estimate of the actual short-term emissions anticipated at a source based
on the characteristics of the fuel that source is using. As such, they
congtitute an estimate of actual short-term emissions that can be used to

assess short-term ambient air impacts in lieu of specific limitations.

D. Compliance with Short-Term Emission Limitations

' In an effort to balance the cost of gathering data and the nreed for
data to determine compliance with short-term emissions limits, EPA in today's
policy is placing most of the emphasis on 24-hour average emissions data.
The%e are two reasons for this:

(1) The NSPS for Subpart D and Da sources require that collection of

data be based on 24-hour time periods. The average of 30 of these 24-hour

average emissions rates is the enforceable limit, but the emissions rates
are|available and the monitoring equipment in place as a result of the NSPS

requirement. At most, today's policy will require only that data be collected

and‘reported as individual_24-hour averages in addition to the rolling

30-day average.

(2) For many of these sources, the fuel is handled in such quantities that

even if data on emissions are avajlable almost immediately, little or rothing
could be done, For example, a low sulfur coal-fired boiler bunker may hold
an 8 (or more) hour supply of coal; even if a CEM is in use (rather than fuel
sampling), the knowledge that a 3-hour average limit has just been exceeded
doeg little good; there is another 5 (or more) hour supply of coal in the
bunker which has to be burned before any corrective steps (such as blending
in a lower sulfur coal) take effect. Fuel sampling analysis (FSA) increases
even further the time required to respond because it takes longer to obtain
the sampling results.

From the above, it follows that the best approach to compliance with

|
a 3-hour average emissions 1imit is to project, based on sampling data
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represénting aither the sulfur content of the fuel or sulfur dioxide emissions,
the maximum anticipated 3-hour average emissions rate. As long as the projected
rate is less than the allowable short-term emissions limit, the source
would be considered in compliance with'the 3-hour emmission limit, with one
exception: if 3-hour average emission rate data are available (e.g., from a
CEM or stack testing) and show exceedance of the 3-hour average allowable
limit, then the 3-hour data can provide the basis for a noncompliance
determination.,

Thus, today's poiicy is that for PSD emissions limit compliance purposes,
Subpart D and Da sources need gather only 24-hour average emissions data,
using a method (CEM or FSA) specified by the appropriate NSPS. The 24-hour
averages must, however, be reported individually rather than as ro]]ing 30-day
averages, and a statistical analysis must be conducted irnitially, thern arnually
(unless waived in writing by the review agency) and whenever the fuel sulfur
content (in terms of-prounds of S0p-per million btu) may have chgnged as
evidéhced by (1) use of fuel from a different éource, or {2) evidence of
a change in the average su]fuf content of the fuel or ﬁulfur dioxide emissions
rate 6f the source,

Sources subject to the rolling 30-day average SOz NSPS must submit
their initial report to EPA by (6 months from the date this policy is proposed
in the FEDERAL REGISTER). The initial report shall include sufficient
24-hour average emissions rate data to demonstrate (1) compliance with any
24-hour emission limitation, and (2} that 24-hour 502 increment exceedances
are not being caused or contributed to by the source. In addition, the
report shall include a statistical analysis (or specific sampiing data)
showing the maximum anticipated 3-hour average S0y emissions rate expected

to occur. Subsequent reports of 24-hour average S0o emission rates are to

be submitted with the NSPS emissions data.
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VIIf. AMBIENT IMPACT EQUIVALENTS

Proposed changes to permits can affect the ambient air impacts of a
source without changing the level of emissions from the source., For example,
a sﬁorter stack could increase ground level ambient impacts; so could
relocation of a planned emissions unit closer to the source's restricted
access boundary. Proposed changes of this type must also be taken into accournt,
and |today's policy proposes doing so by establishing the concept of equivalent
amb;ent impacts.
When a change is proposed which would result irn changes in the source's
amb?ent impacts, today's policy proposes the following (unless some other

| . . . .
aspect of the change requires more extensive documentation or review):

(1) Decreases in ambient air impacts are processed as administrative
chaéges.

| {2) Increases in ambient air impacts are subjected to appropriate
dispersior modeling to determine the equivalent emissions increase from the
prechahge source or ehissions unit thch would produce the same impact as
the |proposed change., The equivalent emissions level is used to determine
whether the proposed change is minor or significant.

In mary cases, ambient impacts, once modeled, are proportioral to

emissions increases and decreases; if, for example, emissions double, the .
ambient impact doubles. For such cases, the equivalent emissions increase

can|be determined by ratio:

E = Eo (In/[o) - EO

where: E "equivalent" emissions rate change, grams per second

Eqo = origiral (prechange) emissions rate, grams per second

In = postchange ambient impact, micrograms per cubic meter

[o = prechange ambient impact, micrograms per cubic meter
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In and Iy, must be based on the same averaging time and myst represent
the maximum ambient air impact increase resulting from the proposed change,

[f there is ro proportional relationship between emissions and ambient
impacts, dispersion modeling using different emissions rates may be necessary
to determine equivalents. Any such complex cases should be handled by
appropriate modeling experts.
IX. CONCLUSION

We believe that today's proposed policy statement addresses the
classification and processing of the types of chanrge requests most of ten
referred to EPA for consul tation, Because of the wide range of activity
subject to proposed source charges, the Agency especially solicits comment
from those with experience in this area regarding whether additional issues
or topics should be included. Similarly, EPA seeks comment'regarding the
potential effectiveness of the general approach developed for processing

proposed changes.

Administrator
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ATTACHMENT 7

CALCULATION OF SULFUR DIOXIDE EMISSIONS
FOR VARIOUS COALS AND REMOVAL EFFICIENCIES



SULFUR DIOXIDE
Variations in Sulfur Content of Coal vs. Removal Efficiency
2.5% Sulfur Coal

0.025 1b s 1 64 1b S02 | 1h coal |1EE6 = 4,03 1b S0O2
1b coal 132 1b s | 12,400 BTU] MMBTU

0.312 1lb/MMBTU
0.274 1b/MMBTU
0.234 1b/MMBTU
0.195 1b/MMBTU
0.117 1b/MMBTU

92% - 0.32 1lb/MMBTU
93% - 0.283 1lb/MMBTU
94% - 0.242 1b/MMBTU
95% - 0.202 lb/MMBTU
97% - 0.129 1b/MMBTU

* ok A ok *

2.0% Sulfur Coal

0.020 1b S| 64 1b 802] 1b coal [|1EE6 = 3,226 1b SOZ
1b coal | 32 1b s | 12,400 BTU! MMBTU

92% - 0.258 1lb/MMBTU * 0.250 1b/MMBTU
93% - 0.225 1b/MMBTU * 0.219 1b/MMBTU
94% - 0.194 1b/MMBTU * (0.188 1b/MMBTU
95% ~ 0.161 1b/MMBTU * (0,156 1lb/MMBTU
97% - 0.097 1lb/MMBTU * 0.094 1lb/MMBTU

1.5% Sulfur Coal

il
3]

0.015 1b S | 64 1b 502 | 1b coal | 1EE6 .419 1b 802
1b coal | 32 1b 8 |12,400 BTUl MMBTU

0.188 1b/MMBTU
0.164 1b/MMBTU
0.140 1b/MMBTU
0.117 1b/MMBTU
0.070 1b/MMBTU

92% - 0.194 1b/MMBTU
93% - 0.169 1b/MMBTU
94% ~ 0.145 1b/MMBTU
95% - 0.121 1b/MMBTU
97% ~ 0.073 1b/MMBTU

R

* - Takes into account 97% of Sulfur being converted to S0, per
AP-42.




ATTACHMENT B8

COST ESTIMATES FOR SCR
CALCULATED BY EPA’S
AIR AND ENERGY ENGINEERING RESEARCH LAB




Levelized Tons Incr’mtl Incr‘mtl Cost

Annual Remcved Annual Tons Effectiveness

Costs Total Cost Removed {($/ton)

($1000) (tpy) ($1000) (tpy) Total Incr’mtl
1-Low-K0x 418.5 10,000 - - 41.9 -
2-0UC (47%) 19,130 12,810 - 2810 1,493 6,807
3-0UC (70%) 19,130 14,287 - 4287 1,338 4,462
4-0UC (47%) 15,110 12,810 - 281¢ 1,179 5,377
5~0UC (70%) 15,110 14,287 - 4287 1,057 3,524
6-0UC (47%) 17,730 12,810 - 2810 1,384 6,309
7-00C (70%) 17,730 14,287 - 4287 1,240 4,135
8-0UC (47%) 13,710 12,810 = 2810 1,070 4,879
9-0UC (70%) 13,710 14,287 - 4287 959 3,198
10-AEERL(47%) 12,655 12,881 12,246 2881 982 4,247
11-AEERL(70%) 12,934 . 14,287 12,515 4287 905 2,919

—-Low NO, Burner estimate by AEERL

3 - OUC - 2 yr. catalyst life

5 - 0UC - 2/4 yr. catalyst life

7 - 0UC - w/o considering fly ash; 2 yr. cat. life

9 - OUC ~ w/o considering fly ash; 2/4 yr. cat. life
11 - AEERL estimate ‘

0D P N

’
I
'
I
0

**Note** 47% removal corresponds to 0.17 1b/MMBTU
70% removal corresponds to 0.10 lb/MMBTU



ATTACHMENT 9

PSD PERMIT FOR CHAMBERS COGENERATION




SRR L U TR
]

£rate of Mep Jersey
DEPARTMENT OF ENVIRCHIMENTAL PROTECTICHN
CiVISICH SF ENORCHMENTAL ZUALTY

PERMIT TO CONSTRUCT, INSTALL, OR ALTZIR
CONTROL APPARATUS OR EQUIPMENT AND TEMPORARY
CERTITICATE TO CPERATE CONTROL APPARATUS CR EQUIPMENT

AND PREVENTION OF SIGNIFICANT DETERIORATICN PERMIT

NAME : Chambers Cogeneration Limited Partnership 2IlF"
ID RUMBER: To be assigned.
PLANT LOCATION: Route 130, Shell Road,
Carneys Pcint, NJ-08063, Salem {cunty
STACK DESIGRATIORS: 00l
SOUBRCE DESCRIPTION: Two pulverized ccal fired boilers each 1213 °
heat input, auxiliary boiler, lime silc, .irme

preparation system, ash storage silo, coal
area, stack out and coal reclaim conveyor,
feeder, coal transfer conveyor, coal sile bay, a:
coal pile, and coal yard storage.

DATE OF PERMIT:
EXPIRATION DAYE: 90 calendar days after startup.
TRACKING HUMEERRS : 01-89-3086, 01-90-1903, 01-90-190Q4, 0l-30-2:27%,

01-%0-1906, 01-90-1907, 01-90-1908, 01-90-132+,
01-90-1910, 01-90-1911, 01-90-1912, 01-90-1913

kL
#
i)

On the basis of all the information avajlable to the Department regardi
the proposed Chamdbers Cogeneration Limited Partnership (CCLP) facility, ==
New Jersey Department of Environmental Protection (the Department) conclizidzs
that this project will meet all applicable requirements of the Preventicn :
Significant Deterioration (PSD) regulations codified at 40 CFR 52.21, I«
Source Performance Standards (NSPS) codified at 40 CFR 60, Subparts A, Da, I:.

and Dc and of the New Jersey Air Pellution Control Regulations codified

New Jjersey -§ ar S3.a- Coostun v Emoeyer
Seryc.22 Paver

[

o




N.JLALCL 7:27-1 et 264 Accordingly, the [Tepartment
ietermination of approval to CCLP for the proposed ccgeneracicn facility,

voy are authorized to commence construction on this proiect @
esfective date of this permit provided all preconstruction permit z:Inil
“ave teen mer. The erffective date of this permit is 30 calenziar davs
sne Cepartment gives notice of permit issuance, except when there Is a r=7.:::
f-r administrative review pursuant to 40 CFR 124..9, in whizh
esfecrive date is the date administrative review {5 denied,

asrinistrative review is completed and the permit s apprsved. Thiss w:o:
--mmented during the public comment period may file an appeal =7 =:
-alendar days after the notice of lssuance of the permic, If construzzi:s

~=t commenced within 18 months of this approval, this permic :
invalid¢ upon cancellatrion by the Department. Commence, as aggp.is
-=nstruction of this source, is defined in the Code of Federal Regulazi:irn:,
ITR. 52.21(b) (9).

This permit incorporates by referemce all conditions ~in h: 31T
application submitted in October 1989, and all other submizzals, ani -
conditions of approval listed in Acttachment I. The conditicns of approivzl
take precedence over conditicns described in the applicaticn and sutsequ:n:
sunmitrals if there is any i{nconsistency.

The opportunity for administrative review of the final PS2 permic
will commence with notice of irs issuance to the public. The prozeiurn:.
requirements for administrative review are defined in the Consclida T
Regulations codified at 40 CFR Part 124 (45 FR 33409%). Rejzusgstz - -
adrinistrative review of a final PSD Permit decision should be =made -: ::7:
Administrator of the United States Environmental Protection Agency, -I.
Street §.W., Washington, DC 20460. Administrative review is available znly *
those persons who commented during the public comment period and is restriz-::
to issues raised during the comment pericd with the exception that any pers:-,
including those who failed to file comments on the preliminary perm:
determination, may petition for administrative review of the changes from :=
draft PSD to the final PSD permit. Upon 1issuance by the Department of -
final permit decisions, or in the case of an administrative review ug:
compietion of the administrative review process, the PSD final permit decisi:z
will be a final U.S. Environmental Protection Agency (USEPA) action and <ill
be publisbed in the Federal Register. This final asction may be challenzzZ
only by filing a petition for review in the United States Court of Appeals I:r
the appropriste circuit within 60 calendar days of the date of the Federal
Register metice. The final PSD permit shall not be subject to later judicial
reviev in emforcement proceedings. Opportunity for judicial review is oniv
provided at the completion of the administrative appeals process and is only
provided to those persons who were parties in an administrative appeal.

o
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You will be sent form VEM-017 at a later date. Form VEM-017 will incluze
your New Jersey Plant ID Number, New Jersey Stack Number, an?
Permit/Certificate Number. The Temporary Operating Certificate may e
extended for additional 90 calendar day periods to allow for testing anc




evaluation of the equipment. The Department will not {ssue a ¢
certificate to operate unless and until the applicant conducts the stack
specified {n Attachment I and demonstrates that the conditions of apprcova
wet.
Sincerely,
) . i D -
'\-\.%r"\_ — | M
Iclaljtay, Ph.D., Chief
Bureau of Engineering and
Regulatory Development
Date: _ L/ 2o =~ Z»
/
c: J. Keith, Assistant Commissioner
N. Wittenberg, Director, DEQ
A. McMahon, Deputy Director
J. Elston, Assistant Director -
W, 0'Sullivan, Assistant Directer
C. Salml, Acting Chief
H. Hornikel, Acting Reglonal Enforcement Officer (SRO)
S. Riva, Chief, USEPA Region II
J. Rees, Supervisor
Y. Doshi, Acting Supervisor




ATTACHMENT 1
CONDITIONS FOR AIR POLLUTICN CONTRCL
PERMIT TO CONSTRUCT, INSTALL CR ALTER
CONTROL APPARATUS OR EQUIPMENT AND
TEMPORARY CERTIFICATE TO OPERATE CONTROL APPARATUS OR EQUIPMENT
AND PREVENTION OF SIGNIFICANT DETERIORATION PERMITf
FOR THE

CHAMBERS COGENERATION LIMITED PARTNERSHIP (CCLP)



7. EMISSIOR LIMITS
A. - Maximum PC Boiler Emissicn Rates

During any of the specified compllance time pericds fsee Tat 2 [ |
the maximum emissions from each pulverized esal (PC) tciler, 2wx:co:z-
during start-up and shut-down periods, shall not exceed the limi=: .-
Table 1. Compliance shall be determined by the use of lNew :e:S'y Lor
Test Methods 1 and 3 (N.J.A.C., 7:27-B), USEPA reference mezl:

CFR 60, Appendix A), and by continucus emissicn mcniz:orcs
specified in permit condition V.

B. Maximum Auxiliary Boiler Emission Rates

During any one hour pericd, the maximum emissjons from the auxilizr
boiler, except during start-up and shut-down periecds, shall r::
excead the limits in Table 2. Compliance shall be determinei v -n:
use of New Jersey Air Test Methods 1 and 3 (N.J.A.C. 7:27-3° =:-:
USEPA reference methods (0 CFR 60, Appendix A).

c. Specific Organic Substances

Emissions of 2,3,7,8-tetrachloro dibenzo-p-dioxin (2,3,7, BITC::i i
benzo(a) pyrene must be measured during the stack emiss:i TEETI
using methods approved by the Department. The emission ra:zs f::f )
successive stack emission tests conducted on -one wunit sn3ll o
determined.

D. PC Boiler Start-up and Shut-dowm

1. PC boiler atart-up 1s defined as the period beginning «~i::z
initial firing with No. 2 Fuel oil and ending at the :ix
boiler is being fired only with coal and/or No. 6 oll. No
or No. 6 oil may be fired until all air pollution con
equipment is in operation. The duration of the start up perd
during which exemption from emission limits specified in perr
condition I.A. applies, shall not exceed five hours.

l1 (g}
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2. PC boiler ashut-down is defined as the period of time beginnisg
vith the interruption of coal feed and ending when fuel is
longer bdeing introduced into the combustion chamber of
boller. All air pollution control equipment must be operat
vhen coal or No. 6 oil {s bdurning. This duraction will nc
exceed 30 minutes.

v e
r
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E. Auxiliary Boiler Start-up and Shut-down

1. Auxiliary boiler start-up is defined as the period of time £
boiler ignition until steam is availadble for customer use. This
period shall not exceed 6C ainutes.
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A.

Auxiliary boiler shut-down 1is defined as the pericd
after which steam {s no longer availlable for customer
cessation of fuel flow to the auxiliary beller. Th
shall not exceed 15 minutes,

Visible Emisslions

af TiT

use Unti.

is ©

(1T}
1

The opacity of the emissions from each PC beoiler shall rn::

consecutive 230 minutes period, as determined by continooe

opacity menitors and continuous recorders or by New
Test Method 2. An exception to this reguirement is

of PC boiler start-up and shut-down. The Department =mar :::

lower opacity limits after the results from initial complizm:

testing are reviewed.

The auxiliary beiler shall not be operated in a_ mannzsr wni:zz

will cause visible emissions for more than 3 minute
consecutive 30 minute period. Compliance with this
shall be determined by the use of New Jersey Air Test
(N.J.A.C. 7:27B.2) or approved equivalent,

General Prohibition of Air Pollution

§ Lo oinv

including an air contaminant detectable by the sense of smell, =: Iz
present in the outdoor atmosphere in such quantity and duratizn wnizd

is,

or tends to be, injurious to human health or welfare,

plant life or ,roperty, or would unreasonably interfere
enjoyment of life or property, except in a-eas over which
or operator has exclusive use or occupancy.

. OPERATING REQUIREMENTS

Limits on Operation

The suxiliary boiler shall not be operated at the same time
PC boiler, except vhen auxiliary steam 1s required during
atart-up or shut-down.

Limits on Fuel Firing

1-

2.

P

as either
PC boiler

Total coal, No. 2 oil, and No. 6 oil fired in the two PC boilers

is limited to 2.44 x 1013 BTU, (HHV) per calendar year.

Total No. 2 oil fired in the auxiliary boiler is limit
x 1029 BTU, (HEV) per calendar year.

ed to 7.7
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c.

A.

Limits on Substance Content

1.

The sulfur content of the biltuminous ccal to be burned in ===
two PC boilers shall not exceed 2% by weight.

The sulfur content of the No. 2 fuel oil ts be hurnmed - ---
facility shall not exceed 0.2 percent by weight.

The sulfur content of the No. 6 fuel-0il to be Zurnmed o -
facility shall not exceed 0.3 percent by weight,

Water treatment chemicals containing hexavalent chromiom sn:]
not be added to the cooling tower circulating wvater.

EMISSIONS CONIROL

Particulate Matter

l.

Particulate emissions from the PC boilers shall be conzr:l.
fabric fillters. The fabric fllters shall be provided «wi::
adequate access for inspection. The fabric filters may only =z
bypassed when using No. 2 fuel oil.

1
xS
1

Particulate emissions from the coal storage silos, lime stzr
sile, recycle silo, and ash storage silo shall be contrs.lei
fabriec filters. The fabric filters shall be providszi
adequate access for inspection. )

I I N P

The design parameters for the baghouses (for all above lls:c::

sources) wmust be submitted to the Department for agpprzval,
within two months of the date of approval of thi- permi:c.

Sulfur Dioxide (50;)

1.

Sulfur dioxide emissions from the PC boilers shall be contrcllel
by lime spray dryer absorber scrubbers, except when burning lic.
2 fuel oil, The average one-hour concentration and emissi:n
rate of S0, in the stack gas from each unit must comply with
Table 1 as determined by the continuous emission monitoring and
continuous recording and testing.

The design parameters for scrubbers must be submitted to the
Departaent for approval within two months of the date cf
spproval of this permit, The submittal shall contain details
including, but not limited to: the redundancy of the reagen:
feed system, the spare parts inventory for the reagent injecricn
devices, the time required to remedy typical -equipmert
malfunctions, and the gminimum ratio of actual lime t2
stoichiometric lime.




C. Ritrogen Dioxide (NCp)

1. Nitrogen oxide emissions from the PC boilers shall be cormzrsilad
with low NOx burners, advanced combustien controis, inz

Selective Catalytic Reduction (SCR) technolagy.
2. cesign

a. The system will be designed to achleve a NO, emissizn -ai:
of less than 0.10 lbs/MMBTU (HHV).

b. The design specification of the proposed SCR system «i.. <<
submitted to the Department for review and approval wiz-ois
two months of the date of approval of this perzic. Iozr
information will include, but net be limited ==
capacity of the ammonia feed system, catalyst repla

schedule to achieve maximum control of nitrogen oxid i
the operating range for nitrogen oxide to aTmmenia <oz
ratio. -

3. Operation

a. The catalyst bed shall be replaced as necessary s3 that =-:
paximum allowable emission rate of NO, does not exceed 2
pounds per million BTU (1lbs/MMBTU, HHV) averaged aver :zov
consecutive 180 minutes.

b. The SCR system shall be optimized to achleve a NCy emizzicn
rate of leas than 0.10 lbs/MMBTU, (HHV) averaged =zwver anv
consecutive 180 minutes by catalyst additien anri. ::
replacement as necessary, but no more than SC% -~f ooz
initial catalyst bed within each 5-year operating ceri::

for this facility.

(28

c. At the end of the first S-year operating period, perzi:
condition III.C.1 for the maximum NO, emission limit shall
be modified by multiplying the optimized NO, emission ra:=
by 1.2. The nev maximum allowable NO, emission rate shall
be the rate that s demonstrated to be consistently
achievable (not including malfunctions) and shall not te
less than 0.10 lbs/MMBITU (HHV) nor more than 0.:7
1bs/mmBTU, (HHV).

D. Other Sources of Emissions
1. The paximum emissions from all other sources listed i{n Table =
shall not exceed the limits specified {n cthat table. Each
source shall be equipped with contrcl measures and/or concra.
devices listed in Table 3.




2. Pugitive dust emissions from coal unloading and stack osur shall
be controlled by weat suppression and/or surfactan: 3z
necessary. Dust emissions at other c¢oal conveyor =sramsi:c
points shall be controlled by dust collectors.

Lad

There shall be no visible fugitive emissions to the ousdzzr ai-

from the coal unlocading, stack out, coal storage and cther :::.
handling operaticns.

4, The pulverizers shall be located indcors. The coal crusher ~1l.
be enclosed and provided with a dust collector to 7rsvin:s
fuglicive dust emissions.

5. All conveycr belts shall be covered.
6. Inactive coal stockpiles shall be moistened or treaczsd .:=-
suppression and/or surfactant) and the inactive stooxpilsz

surfaces shall be kept meoist or otherwise treated at all <ti~::
to minimize emissions during storage.

7. Fugitive emissions from all permanent facility access r2aZs :-
facility property shall be controlled by paving and -

cleaning.
IvV. TESTING
A Before a S-year certificate to operate is issued, the appliczan: -uis::
L. Conduct gtac emission tests in accordance with U..J.a.l

7:27-8.4(¢c) for all the pollutants tha. are listed in Table
and Table 2. All tests, on a given unit must be conducs
within 60 calendar days after achieving the coal combustion r3
at which the facility will be normally operated, but not la:
than 180 calendar days after initial start-up.

(IO B | 3
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2. A detailed description of rthe sampling point locations, samplinz
equipment, sampling and analytical procedures, data reportirg
forms, Quality assurance procedures and operating conditions f:r
such tests 2ust be submitted to the Chief, Bureau of Technical
Services, at least 180 calendar days prier to start-up of ths
facility to obrtain approval of a stack emission test protocol.

3, Contact the Bureau of Technical Services, at (609) 530-4041,
within 14 calendar days of approval of the stack test protoc:i
to establish a mutually acceptable stack test date in crder that
represenctatives of this office may be scheduled to observe the
conduct of the tests.

B. Three stack emission tests shall be conducted on each PC boiler ani
suxiliary boiler for the pollutants listed in Table 1 and 2. Such
tests shall be conducted at 100X load.



C. Heat input (MMBTU/hr, HHV) shall be determined for each stack ze
Emisslon levels of nitrogen oxides, carbon monoxide, sulfur oxi:
ammonia, particulate matter and voiatile organic cempcunds shal.
reported in pounds per hour, parts per willion on dry volume zasi:
(ppmdv) corrected to 7% oxygen (except particulate matter) and [:ouni:

cer zillion BTU (HHV) heat input.

L8}

The permittee must conduct comprehensive stack emissisn test :n:

submit the test results it least 180 «calendar days

o T
expiration of each S-year certificate to ocperate in order to rim:zv
certificate to operate, A test protocol for such testing shall o=
submitted to the Department for approval one year prior w2 exgirzti:c
of the certificate to operate.

E. Permanent sampling and testing facllities must be provizel a:
required by the Department to determine the nature and Qquanctity oS

emissions from the boiler. Such facilities shall conform =3
applicable laws and regulations concerning safe construcricn anz s
practices.

F. The

H

b

r

Department may require at any time additional stack emissi:z

testing of the pollutants for which an emission limit has been set i-
permit condition I.A. of this permit or any other air pollutarz:z
potentially emitted by the facllirty.

MONITORING, RECORDING AND RECORDKEEPING

A. Continuous Emission Moniters and Recorders

1.

For each PC unit, continuous monitors and continv-ous reczsriers:
shall be installed and operated to continuously measure z-
continuously record the opacity of the stack gas and emissi
concentrations of carbon monoxide, oxygen, nitrogen oxizie
ammonia, and sulfur dioxide, Monitors must comply with
performance and siting specification pursuant to 40 CFR Part
Appendix B as applicable. Egquipment gpecifications, calibraticn
and operating procedures, and data evaluation and reporting
procedures must be submitted for approval to the Chief, Bureau
of Technical Services, CN-411, Trenton, New Jersey 08625. The
Department may require a continuous emjission monitor and
continuous emission recorder for non-mpethane hydrocarbons iz
sach bdoiler stack.

ML TS
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All continuous emission monitors and recorders required pursuanc
to permit condition V.A.l. shall be operational prior to the
initial burning of coal in the furnace.

All  continuous emission monitors and continuous emission
recorders required by permit condition V.A.l. shall undergo the
sppropriate Performance Specification Test (PST) and the repor:



gust be submitted to the Chief, Bureau of Technical Servizes
These performance tests must be conducted prior to cosniuztin
the compllance stack emission tests.

LTI

4, All continuous emission monitors required by permit cznii
V.A.l. wmust comply with the quality assurance rejzui
cutlined {n 40 CFR Part 60, Appendix F as applicable.

-
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Operating Log

records accurately., Logs shall be maintained In a manner approve: -f
the Regional Enforcement Qfficer.

1. The speclfic times of operation of each boiler.

2. The specific times of operation of the auxiliary boiler.

3. Exceedances of emission standards determined by centincius
monitoring and recording.

4, Recording'of pressure drop across entire fabric filters for =io=
PC boilers.
Recordkeeping

1. CCLP shall maintain records of all shipping receipts fr-:m :h:
fuel supplliers for each shipment of coal, No, 6 fuel oil ani @
2 fuel oil delivered certifyirg that the shipmewt ::::ai:s

weight in No. 6 fuel oil, and a maximum or 0.2% sul‘ur by weiZot
in No. 2 fuel oil.

2. All continuous emission monitering records and log bcces
specified in permit conditions V.A. and V.B. must be maincained
in a manner approved by the Regional Enforcement Officer ani
pade available for inspection by the Department for a period of
three years after the date of each record. The format of these
reports shall be submitted to Regional Enforcement Officer,
Southern Regional Office, 20 E. Clementon Road, 3rd Floor,
Cibbsboro, Nev Jersey 08026, for approval 180 calendar days
prior to initial start-up of the facility

Telemetry of Continuous Monitoring Data

The continuous emission monitoring data collected pursuant to permitc
condition V.A. shall be transmitted tc the Department via a remcte
telemetry system. A plan identifying the specific details of the
telemetry system and the reporting format must be submitted to the
Chief, Bureau of Air Monitoring, Division of Environmental Quality,



CN 027, Trenton, NJ 08625, for approval six months prior to purcras:
of the equipment. The Department reserves the right to suspeni :n:
requirement of remote telemetry system.

1. REPCRTING REQUIREMENTS

A Three coples of the report of the results of each stack emisszi:-
rests must be submitted within 60 calendar days after ccompleticn
the stack emission tests to:

Assistant Director, Enforcement Element
Division of Environmental Quality
CN 027
Trenton, New Jersey 08625

3 Occurrences of excess emissions and actions taken must be repcert:z:
in writing within 3 calendar days to the Assiscant irezz:or,
Enforcement, Division of Environmental Quality, CN 027, Trenct:n, N:zw

Jersey 08625,

C. Quarterly Excess Emissicn Reports (EER) required by 4C CFR 60.3% :
for all continuous emission monitors must be submitted to :n:2
Regional Enforcement Officer, Southern Regional Office, within
calendar days after each calendar guarter. The EER format mus:
approved by the Chief, Bureau of Technical Services, prier 3
start-up of the facility. The quarterly EER must include a summzr;
of any exceedances and the corrective action taken,

MU S P I

The quarterly EER must also be submitted to:

Chief, Air Monitoring Section
USEPA, Region II
Woodbridge Avenue

Edison, New Jersey 088139

V1I. FEDERAL NSPS REQUIREMENTS:

The facility 1is subject to the federal New Source Performance Standards
(NSPS) codified at 40 CFR Part 60 Subparts A (General provisions), Iz
(Electric steam generating units), Db (Industrial-Commercial-Institutiona.
steasl gemerating units), and Dc (Small Industrial-Commercial-Instituticnal
steam generating umits). Compliance with all applicable provisions =f
these regulations 1s required. '

VIII. BIOLOGICAL MONITORING

The Chambers Cogeneration Limited Partnership shall provide a toral
$40,000 in funding support to the National Park Service, Air Quality
Division, to help establish a biological monitoring program at the
Brigantine Wildlife Refuge to determine the effects of alr contaminants on




plants and wildlife at the refuge. Funding shall be submitted 5 =hs
National Park Service within 30 calendar days of the start of constructizc,

?. AMBIENT AIR QUALITY MONITORING

i The Chambers Cogeneration Limited Partnership (CCLP) shall
and operate ambient air wmonitoring samplers for sulfur i
PM-10, and nicrogen oxides in order to determine
concentrations for comparison with Natlional and New Jersey amii:z
Alr Quality Standards. Within 6 months of the effective dare ={ 5.
permit, the operator shall submit for approval of the Departzenz, :
detailed protocol for ambient alr sampling and analysis, in:zl.uiin:
proposed site locations and the ratlonale for site selecticzn., Tni:
protocol shall be prepared in accordance with the Departzen: :
“Overall Sctrategy for Point Source Oriented Ambient Air Monit:sring -
Specific Criteria Pollutants and Alr Toxics”.

.
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2. The Department shall oversee and audit the monitoring _and shall
provided access to the monitoring sites upon request. Data shall
submitted at least once per calendar gquarter.

[N

inoab

3. The monitoring program shall be in opera-iosn for a minizum of
monthg bDefore combustion of coal commences at the CILP and s
continue {n operation for a minimum of two years after the
receives a five year certificate to operate, or longer if
Department determines that the contaminant levels detected, warr
additional sampling.
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4, All contacts regarding the monitoring, location approval. =meth: :
measurement, and data submictal, shall be made to the Chief, 3ursa
of Alr Monitoring, Division of Environmental Quality, <Ci-
Trenton, RJ-08625.

AMMORIA STORAGE

If the facility is subject to the New Jersey Toxic Catastrophe Preventi::n
Act, N.J.A.C. 7:31-1 to 6, compliance with the applicable provisions of
this regulation s required. Compliance shall be demonstrated D>V
submitting all the design documents for ammonia storage and handling, six
‘months prier to ordering the equipment, for review and approval to tne
Chief, Buresu of Release Prevention, CN-027, Trenton, NJ-08625.



TABLE 1

BAXIMUM EMISSIONS RATES FOR EACH PULVERIZED COAL PC BOILER

CTHTAMINANT MAXIMUM EMISSICNS COMPLIANCE 34SIS

Total Suspended
rarticulates

- lbs/hr 25.0
- lbs/MM BTU 0.018 60 minutes
M-20
- ibs/hr 25.0
- lbs/MM BTU 0.018 60 minutes
Sulfur Oxides (as 502)
- lbs/hr ips5.6 -
- lbs/MM BTU 0.22 60 minurtes
- ppm dry vol. at 7% O, 100.0
Nizrogen Oxides (as NO,)*
- lbs/hr 236.1
- lbs/MM BTU 0.17 180 minutes
- ppm dry vol. at 7% 0y 100
Zarbon Monoxide
- lbs/hr 152.8
- lbs/MM BTU 0.11 180 minutes
- ppm dry vol. at 7% 0, 100.0

Total Non-Methane
Hydrocarbons (as CH,)

- lbs/hr 5.0

- lbs/MM BTU 0.0036 60 minutes
Ammonia

- lba/hr 10 180 nminutes

-~ ppa dry vol. at 7% 0, 10 180 minutes

- ppm 4ry vol. at 7% 0, - ) 30 day
Fluorides (as HF)

-1ba/Ar 2.78 EPA Method 13B
Heavy Metals
Arsenic

-~ lbs/hr 0.117 EPA Multimetal test methcd
Beryllium

-~ lbs/hr 0.0058 EPA Multimetal test methcd



0 MAXIMUM EMISSIONS COMPLIANCE BASIS

caizium

- lbs/hr 0.003 EPA Multimetal test methsd
Chromium (Total)

- lbs/hr 0.051 EPA Multimeral test meth:z2
Lead

- 1lbs/hr 0.040 EPA Reference method 12
Merzury

- lbs/hr 0.026 EPA Reference method .ClA

*3ee permit Condicion III1.C.3. for additional provisions on NCO, emissicn
limits,

-



TABLE 2

MAXIMUM HOURLY EMISS{ON RATES

FROM AUXILIARY BOILER

SoNTAMINANT

T-ral Particulate Matter
- lbs/hr
- lbs/MM BTU

M-10
- lbs/hr
- lbs/MM BTU

Sulfur Oxides (as S05)
- lbs/hr
- 1bs/MM BTU

‘Nitrogen Oxides (as NO,)
- lbs/hr
- lbs/MM BTU

Carbon Monoxide
- lbs/hr
- lbs/MM BTU
- ppm dry veol, at 7% 02

Total Non-Methane Hydrocarbons
- lbs/hr
-~ lbs/MM BTU

(77 MM BTY/HR)

NO. 2 FUZL 27
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3.0

13.2
0.172
100



TABLE 3

OTHER SOURCES IN THE FACILITY

Maximum Particulate Emissi:-

Source Centrol (1vs/hr)
Lime Silo Baghouse 0.01
Lime Slurry Tank Baghouse 0.001
Ash Storage Pile Baghouse 0.6
Coal Unloader Water Spray 0.34
Hopper Pit Unloader Baghouse 0.001
Stack out conveyor Water Spray 0.03
Crusher feeder Baghouse 0.:8
Two silo feed conveyors Baghouse 0.001
Coal Pile Spray 0.00003
Inactive coal storage Water Spray 0.00001
Reclaim Couveyor Baghouse 0.0001
Coal Transfer Conveyor Baghouse 0.001
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TABLE 1

V1.

EBAXIMUM EMISSIONS RATES FOR EACH PULVERIZFD COAL PC 30[LZR
CONTAMINANT MISSIONS COMPLIANCE BASTS
Total Suspended
Particulates

- lbs/hr 25.0
- lbs/MM BTU 0.018 60 minutes
PM-10
- lbs/hr 25.0
- lbs/MM BTU 0.018 60 minutes
Sulfur Oxides (as 502)
- lbs/hr 305.6
- lbs/MM BTU 0.22 60 minutes
- ppm dry vol. at 7% 0, 100.0
Nitrogen Oxides (as NO,)*
- ibs/hr 236.13 :
- lbs/MM BTU 0.17 180 minuces
- ppm dry vol. at 7% 0, 100
Carbon Monoxide
- lbs/hr 152.8
- 1lbs/MM BTU 0.11 180 minutes
- ppm dry vol. at 7X 0, 100.0

Total Non-Methane
Hydrocarbons (as CH,)

- lbs/hr 5.0

- 1ba/MM BTU 0.0036 60 minutes
Ammonia )

- lbes/hr 10 180 minuces

- ppm dry vol._at 7% O, 10 180 =:nutes

- ppm 4ry vol. at 7% 0, s 30 day
Fluorides (aa HT)

—1ba/Rr 2.78 EPA Met:od 138
Heavy Metals
Arsenic

- lbs/hr 0.117 EPA Multimetal test methcd
Beryllium

- lbs/hr 0.0058 EPA Multimetal test method




CONTAMINANT

Cadmium

- lbs/hr
Chromium (Total)
' ~ 1lbs/hr
Lead

- lbs/hr
Mercury

- lbs/hr

*See permit Condition III.C.3.

 limits.

MAXTMUM EMISSIONS

0.003

0.051

0.040

0.026

COMPLIANCE BASIS

EPA Multimetal test method

EPA Multimetal test method

EPA Reference method 12

EPA Reference method 10lA

for additional provisions on NO, emission



APPENDIX A

Follbwing people commented during the public hearing. The names appear
order of appearance.

1. Mr. Dennis Dubberley, NUS Corporation
2. Mr. Carl Graskill, Carneys Point Township Planning Board
3. Mr. Frank Santucci, Community Advisory Coalition

4, Chief Ed Spinelli, Pennsgrove Police Department
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APPENDIX B
Following parties have provided written comments:

1. United States Department of the Interior, Fish and Wildlif=
Service

2. Chambers Cogeneration Limited Partnership

11



APPENDIX C

Following people represented the Department during the public hearing:

1.

Anthony McMahon, Deputy Director, Division of Environmental
Quality )

Iclal Atay, Ph.D., Chief, Bureau of Engineering and Regulatory
Development, Division of Envircnmental Quality

Yogesh Doshi, Principal Environmental Engineer, Bureau of
Engineering and Regulatory Development, Division of
Environmental Quality

Gay Pearson, Senlor Environmental Specialist, Bureau of Air
Quality Planning and Evaluation, Division of Environmental
Quality '

Rajesh Patel, Assistant Environmental Engineer, Bureau of

Engineering and Regulatory Development, Division- of
Environmental Quality.
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State of Nelo Jevsey SCTYN
DEPARTMENT OF ENVIRONMENTAL PROTECTI(D&W mﬁ.“.‘n"‘l
DIVISION OF ENVIRONMENTAL QUALITY
CN 027, TRENTON, N.J. 08625-0027

Fax # (609) 292-1074 .
December 24, 1990
Mr. William Brown
Chief, Alr Permits Section
USEPA Region 3
841 Chestnut St.
Philadelphia, PA 19107
REFERENCE: Chambers Cogeneration Limited Partrership .

Proposed Coal-Fired Cogereration Facility
Dear Sir/Magam:

Enclosed please fing the hearing officer’s report on tre refererces
facility.

After considering all the comments received, the Department approved the
proposed air pollution control permit for tne Chambers Cogeneration Limited
Partmership (CCLP), with minor modification of the permit conditions 1n r2spo-se
to public comments. The hearing officer’s report contains final permit, f:rai
permit conditions ang the Department’s responses to the relevant comments ra:ised
during the public comment peried.

In response to comments received, the Department added ambient air
monitering for PM-10 and nitrogen oxides, The Department has alsoc required
telemetry of continyous emission monitoring data.

Thank you for your concern for the environment.

Sincerely,

Chief
Bureau of Engineering & Regulatory
Development

€: Anthony McMahon, Deputy Director
William O’Sullivan, Assistant Director
Yogesh Doshi, Principal Environmental Engineer

New Jersay is an Equal Opportunity Employer n

Recycled Paper ‘, ’



DEPARTMENT CF ENVIRONMENTAL PROTECT-ON

DIVISION OF ENVIRONMENTAL QUALITY

HEARING OFFICER'S REPORT FOR THE APPLICATION BY
CHAMBERS COGENERATION LIMITED PARTNERSHIP

TG CONSTRUCT AND OPERATE A COGENERATION FACILITY

A
[_:/&L W/ éffbauf%n-—-\ .

Anthony J. McMahon
Deputy Director
Hearing Officer

December 26, 1990
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1. INTRODUCTION

AL

Facility Application

On July 5, 1989, a pulverized coal fired cogeneration facility perxi-
application package, including Best Available Control Technelzg:
Analysis (BACT) and air quality modelling studies, were submitted bv
the Chambers Cogeneration Limited Partnership (CCLP). The permics
application package was reviewed by the Division and following
additional submissions at the request of the Department, the
application was found administratively complete on November 1, 1397,
Coples of the air pollution control permit conditions and projecs
summary document were subsequently distributed to various agenciz:
and United States Environmental Protection Agency for their revi=-
and comments.

During the period from July 1989 to October 1990, thé Bureau =7
Engineering and Regulatory Development requested additional
information, clarifications and modifications from the applicant.
The applicant forwarded submittals and addendums responding to the
comments and issues raised during this review periocd.

On November S, 1990, in conformance with New Jersey Air Pollutisn
Control Laws and the Federal Prevention of Significant Deteriorati:cn
(PSD) regulations codified at 40 CFR 52.21, the Division =of
Environmental Quality issued a draft permit (tentative apprzvz’
subject to public comments) for the construction and operation of :h:
proposed cogeneration facility and scheduled a public hearing =:=
solicit testimony concerning this dectsion.

ub C nt Period

The public comment period for the draft air pollution control permit
began cn Rovember 5, 19950, and ended on December 10, 1990. Copies of
the draft permit, the project summary document and supporting permit
application were made available for public review at the following
locations: Office of the Mayor of Carneys Point Township, Southern
Regional Office, Gibbsboro, and the Department of Environmental
Protection, Trenton.

During this public comment period, written and verbal comments were
received. The 1list of those who provided testimony and written
comments are identified in Appendix A and B respectively. The
concerns reflected in the verbal and written commentary are addressed
in this response to comment document,

Public Hearing

The public hearing was held at Pennsgrove High School, Carneys Foint,
New Jersey on December 5, 1990. The Department's hearing panel
consisted of:



Anthony J. McMahon (Hearing Officer)
Deputy Director

Air Programs

Division of Enviromnmental Quality

And

Iclal Atay, Ph.D.
Chief, Bureau of Engineering and Regulatory Development
Division of Environmental Quality.

Qther Departmental staff who were present during the public hearir:
are listed in Appendix C.

Prior to opening the hearing to public comment at 5:00 P.M., Mr.
Anthony McMahon, Deputy Director, read statements into the reccrd,
which described the project, outlined the Department's review process
relative to the application, briefly discussed the project and
outlined the procedures which would be followed during the hearing.
The hearing was then opened for the receipt of public comment.
Approximately 15 individuals were present during the session and 4 of
these iIndividuals offered verbal testimony. The hearing was
adjourned at 9:00 P.M. that evening, with no one present offering
additional verbal testimony,.



CHAMBERS COGENERATION LIMITED PARTNERSHIP
2. RESPONSE TO COMMENTS
Comment 1: How did the Department model for ammonia slip and <what
considerations were given in determining the concentrations of ammonia at the
plant boundary and in the surrounding area?
Response: The amnmonia emissions were modeled wusing the same modeling

procedures applied to other pollutants. The impacts (shown below) are well
below the threshold levels for odor and health effects.

Ammonia Emissions

1. Chronic Health CCLP Contribution
Effect Criteria {24 hour average)
{24 hour average) 0.16 ug/m3
34 ug/m3
2. Odor Threshold Predicted
(1 hour average) Concentration from
3600 ug/m3 CCLP
{1 hour average)
1.74 ug/m3

Comment 2: The applicant must be required to install, operate and maintain
three ambient air quality monitoring stations at various locations within
Carneys Point Township. These monitoring stations will record ambient air
quality for PM-10 (particulate matter having aerodynamic diameter less than 10
microns), sulfur oxides and nitrogen oxides.

Response: Draft Permit Condition IX required the CCLP to install and operate
ambient air monitoring samplers for sulfur dioxide.

Permit Condition IX.1l has been revised to require ambient air monitoring
for PM-10 and nitrogen oxides.

Regarding the number of ambient air quality monitoring stations, Permit
Condition IX.l1l requires the permittee to submit for Departmental approval a
detailed protocol, including proposed site locations and the rational for site
selection. The number and location of monitoring stations shall be determined
at the completion of the review of these documents,

Comment 3: The Department must receive all continuous emission monitoring
data via remote telemetry and review this data for compliance with permit
requirements.



Response: Permit Condition V.D. 1s revised to require telemetry of the
continuous emission monitoring data to the offices of the Department.

Comment 4: Will this facility be a danger to the community? What corrective
steps will be taken to ensure the public safety and well-being of the people?

Department's Response: The CCLP has been permitted under federal PSD
regulations codified at 40 CFR 52.21, which requires the applicant to empley
Best Avallable Control Technology (BACT) to reduce the emissions of each PSD
applicable pollutant. The CCLP has demonstrated to the satisfaction of the
Department that the technology used is BACT. Also, the long term effects of
criteria pollutants emitted from the proposed facility are accounted for in
the demonstration of compliance with the state and federal ambient air quality
standards. The health risk assessment of non-criteria pollutants <(heavy
metals) has predicted maximum increased cancer risk at the point of maximum
impact for 70 years of constant exposure in the range of 0.0l to 0.5 in a
million, which is considered negligible by the Department. "

Applicant's Response: The plant will not handle, store, or use materials more
hazardous than No. 2 fuel oil, which is contemplated as the back-up fuel for
the boilers, or the catalyst, which is essential for the required stringent
NO, control. The fuel oil will be stored in a tank which will be properly
surrounded by- a dike to retain any potential spill. The catalyst will te
delivered and removed by the manufacturer under controlled conditions and is
not subject to spill.

The facility will use aqueocus ammonia (less than 28% solution in water),
rather than anhydrous ammonia, in the Selective Catalytic Reduction (SCR)
system.

With respect to the emergencies with CCLP's plant, such as fires or
employee safety, CCLP has coordinated with the Carney's Point Fire Department
regarding its emergency planning, in-plant training and the  design of
emergency equipment (see attached letter). Additionally, there will be
coordination with the Salem County Emergency Fire and Disaster Control Center
to improve response times, particularly with respect to train traffic.

Comment 5: . The following comment was made by the US Department of the
Interior, Fish and Wildlife Services.

CCLP has made an investment In SYCOM, an energy conservation company.
SYCOM presently has 15 MW under contract in New Jersey, and CCLP anticipates
that within ten years they will have enough energy conservation investments to
offset all of the emissions from the proposed facility, However, we are
concerned that the energy conservation program proposed by Chambers may not
fullfill - .eir expectations, and may not result in a total offset of emissions.

Department's Response: Emission offsets are not required pursuant to present
state and federal air pollution control rules.
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Applicant's Response: SYCOM Partners Inc., is a demand-side (or energy
conservation) company. Principal to Chambers's agreement with SYCOM are the
rights to alr offsets, which result from the partnerships investments in
energy conservation projects. SYCOM has 15 MW of conservaticn contracts with
‘New Jersey Utilities, Those "megawatts" convert into roughly 59,130 MW hours
{1 MW of conservation yields about 45% in reduced energy demand on an annual
basis). The average NO, emission rate for utility boilers in the state of New
Jersey for 1985-1987 was 9.09 1lbs/MW hr. Thus, 59,130 MW hrs equals about 270 ,
tons/year of NO, reduction. The corresponding reductions for SO, and
particulates are 289 tons and 3.5 tons respectively.

And as utilities in New Jersey hold new energy conservation bid prograrms,
it is possible that Chambers can make enough energy conservation investments
over the next ten years to offset nearly all of the emissions from the
Chambers facility.

Comment 6: Air Quality staff of the US Fish and Wildlife Service has
performed visibility screening analysis. The results 1indicate that the
proposed facllity passes the Level 1 screening test for the Brigantine
Wilderness Area, but fails both Level 1 and Level 2 tests for the Killcohock
National Wildlife Refuse (NWR). The results predict that a plume will tbe
vigible in the refuge even when using favorable dispersion conditions (U
stability, 2 m/s wind speed).

Response: The Air Quality staff of the U.S, Fish & Wildlife indicated that
there may be visibility impairment at the Killcohook National Wildlife Refuge
(NWR). They also recommend that VISCREEN model be used to determine
visibility impairment. The applicant is not required to address these issues
for the following reasons:

1. The Killcohook NWR is in a Class I] area, therefore not subject to
Class I requirements.

2. The VISCREEN model, although more realistic and sophisticated than
the EPA approved PLUVUE model, has not been officjally adopted for
regulatory use.

The following comments were submitted to the Department by the Applicant,
Chambers Cogeneration Limited Partnership:

Comment 1: All reference to 2.0% coal should be followed by "(based on 12,500
BTU heat value coal)". '

Response: The Department does not agree with this comment. The permittee is
only allowed to burn up to 2X sulfur coal, regardless of the other physical or
chemical properties of the coal.

Comment 2: The Chambers Works fabric filter will be the reverse air, rather
‘than pulse jet, type (summary document).
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Response: A reverse alr baghouse is acceptable.

Comment 3: The source listed as "lime slurry preparation tank™ should tbte
"lime slurry preparation system.". There are several tanks and all are
indoors. (Draft permit condition, Page 1, Source Description}.

Response: The correction has been incorporated into the permit conditicn
document. The source description now reads as "lime slurry preparaticn
system".

Comment 4: The PSD submittals were based on 1000 hours per year of auxiliary
boiler operation at a full load of 77 MMBTU/hour. Thus, the limit should te
7.7 x 10 0 BTU rather than 2.3 x 1010 BTU, (HHV) per calendar year. (Permit
Condition 1I.B.2 Operating Requirement).

Response: The comment is correct. Permit Condition II.B.2 is now corrected
to read as "Total No. 2 oil fired in the auxiliary boiler is "limited to
7.7x1010 BTU, (HHV) per calendar year."

Comment 5: Catalyst "replacement” should be “catalyst addition and/or
replacement, but no more than 50% of the jnitjal catalyst bed. (Draft Permit
Condition ITI.C.3.b.)

Response: Permit Condition III.C.3.b., now incorporates the suggested change
in language. It now reads as follows: "The SCR system shall be optimized to
achieve a NO, emissions rate of less than 0.10 lbs/MMBTU, (HHV) averaged over
any consecutive 180 minutes, by catalyst addition and/or replacement as
necessary, but no more than 50% of the initial catalyst bed within each 5-year
operating period for this faeility.”

Comment 6: The pressure drop across each fabric filter compartment is not
monitored and reported separately. The pressure drop across the entire filter
is monitored. (Draft Permit Condition V.B.4)

Response: Permit Condition V.B.4 is now changed as follows:

"Recording of pressure drop across entire fabric filters for the PC
boilers." .

Comment 7: Particulate and PM-10 compliance will be determined by New Jersey
Test Method 1. Averaging time is not applicable (Reference Table 1),

Response: Averaging times for certain air contaminants are specified in Table
1 of the conditions of approval. Where such averaging times are specified,
each of the three required test runs shall be for the duration specified, and
compliance shall be required for each teat run. These averaging times are
also relevant for determining if the continuous emission monitoering data
complies with the concentration limits.

For trace pollutants, averaging time have not been specified because the
8




need to obtain a quantifiable sample may require longer sampling times thar
the 1 or 3 hour times typically specified by the Department for compliance
demonstration purposes. For these air contaminants, the duration of each test
run shall be approved by the Department after review of the test protoccl
submitted by the applicant. Here also, compliance with the specified maxirur
emission rate shall be demonstrated by each test run.

The above response also applies to comments 8 and 9.

Comment 8: VOC compliance will be determined by New Jersey Method 3.
Averaging time is not applicable. (Ref. Table-1)

Response: New Jersey rules for VOC require l-hour or batch average, whichever
is greater to determine compliance. In this particulate case, the bhatch
average is not applicable. Hence, the compliance basis of 60 minutes
averaging is correct. )

Comment 9: Trace element compliance will be determined by sampling tests.
Averaging time is not applicable.

Response: The compliance basis for heavy metals is changed as follows:
1. Arsenic, Beryllium, Cadmium and Chromium-EPA multimetal test method.
2. Lead: EPA Reference Method 12.
3. Mercury: EPA Reference Method 101A.

Comment 10: Ammonia should be measured at 7X 0,, the same 0, level as the
other emissions. Nowhere is 02 expected to be 15%.

Response: Table 1 of the permit conditions requires concentration of ammonia
in terms of parts per million by dry volume corrected to 15% Oxygen., This
oxygen correction is now changed to 7% 0,, which is consistent with oxygen
correction applied to other pollutants. The emission 1limit becomes more
stringent based on 7X oxygen than based on 15X oxygen, because 10 ppm of
ammonia corrected to 15X oxygen is roughly equivalent to 24 ppm corrected to
7% oxygen. The permit emission limit will be 10 ppm corrected to 7X oxygen.




The NO, Reduction System shall be designed for safe and reliable opera-
. tion under the following steam generator operating conditions in any
combination,

Daily startup following an overnight shutdown of approximately
8 hours duration

Weekly startup following weekend shutdown of approximately 48
hours duration

Continuous load following from 25 to 100 percent of maximum
continuous rating

Operation at 25 percent of maximum continuous rating over
extended periods of time

Continuous operation at maximum continuous rating

The limitations or bypass requirements, if any, to operation during
startup and partial load conditions at loads below 25 percent of maximum
#continuous rating or while firing No. 6 fuel oil, shall be as stated as
in the Proposal.

2A4.5.3 Fuel Data. The primary fuel for the steam generator will be
washed Appalachian coal.

No. 6 fuel oil will be used for ignition, warmup, and flame stabi-
. lization.

Firing of the steam generator with fuel oil or with a combination of fuel
0il and coal will routinely occur. The NO, Reduction System shall be
capable of successfully operating under such conditions without deterio-
ration or degraded. performance in excess of the guaranteed catalyst de-
activation.

Coal properties of potential coal supplies are tabulated herein. The NO,
Reduction System shall be designed to provide the required performance
for any of the coals listed herein either singly or in combination.

Both range and average values of properties are presented. The NO;
Reduction System shall be designed and guaranteed to operate as specified
with any coal which has properties defined by the ranges stated. The
values listed as "average” are included only for the Proposal Data
purposes and are not to be used as a basis for design or guarantee.

. #Addendum 2
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Coal properties are as follows.

24.5.3.1 Coal Supply A.

Proximate Analysis,

As-Received, percent
by weight
Average Range
Moisture 5.0 4.5 - 5.5
Ash 10.0 8.5 - 11.0
Volatile matter 28.4 28,2 - 29.2
Fixed carbon 56.6 54.3 - 58.4
‘ Total 100.00
Sulfur 0.77 0.71 - 0.82.
Heating Value, Btu per 1lb 13,000 12,900 - 13,150
Ultimate Analysis, As—Received,
percent by weight
| H,0 5.0 4.5 - 5.5
Ash 10.0 8.3 - 11.0
Sulfur 0.77 0.71 - 0.82
Nitrogen 1.26 1.24 - 1.4%
Carbon 74.09 73.0 - 18.0
Hydrogen 4,71 4.65 - 4.90
Oxygen 4.04 2.38 - 4.04
Chlorine 0.13 0.02 - 0.15
Total 100.00
Sulfur Forms, As—Received, l
percent by weight
Pyritic 0.22 0.20 ~ 0.24
Sulfate 0.00 0.00
Organic 0.55 0.52 - 0.56
. Total average 0.77
i
' Hardgrove Grindability Index 73 65 - 75
Ash Fusion Temreratures
Reducing, F
Initial 2,350 2,320 - 2,400
Softening 2,510 2,500 - 2,600
Hemispherizal 2,670 2,000 - 2,740
Fluid 2,770 2,750 - 2,800

CUC 16805 NO, REDUCTION SYS 62.0205
! 041492
2A-4




Ash Analysis, percent
by weight

Phosphorous pentoxide, P,04
Silica, §i0,

Ferric oxide, Fe,0,
Alumina, Al,0,
Titania, TiO,

Lime, CaO

Magnesia, Mg0
Potassium oxide, K,0
Sodium oxide, Naj0
Sulfur trioxide, 50,
Undetermined

Total

24.5.3.2 Coal Supply B.

Proximate Analysis,
As-Received, percent

by weight

Moisture
: Ash
Volatile matter
. Fixed carbon
Total

* Sulfur

Heating Value, Btu per 1lb

Ultimate Analysis,
As-Received, percent
by weight

H,0
Ash

* Sulfur
Nitrogen
Carbon
Hydrogen
Oxygen
Chlorine
Total

. *Contract Revision

QUC 16805 NO, REDUCTION SYS 62.0205

101292
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Average

Average

-

[3*]
NN ONFHWEW-O

.30
.94
.39
.95
.27
.21
.28
.08
.14
.66
.78
100.00

8.0

7.80
39.2
45.0

100.00

2.

12,400

o
[=-Ra Rl R .

5

= B0 0~ L o O
OV = WO

—
o
o
o
o

Range

0.25 - 0.45
46 .09 - 48.77
8.60 - 11.82
27.5 - 30.36
1.20 - 1.48
2.97 - 3.27
1.27 - 1.33
1.39 - 2.15
0.12 - 0.45
1.91 - 3.21
Range
7.0 - 9.0
7.0 - 8.5
38.0 - 40.4
43.0 - 47.0
2.2 - 34 2.5
12,200 - 12,600
7.0 - 9.0
7.0 - B.5
2.2 - 34 2.5
1.0 - 1.3
66.0 - 70.0
4.5 - 5.1
6.0 - 7.0
0.12- 0.20



Sulfur Forms, As-Received,

percent by weight Average Range
Pyritic 1.20 1.20 - 1.40
Sulfate 0.08 0.07 - 0.11
Organic 1.22 1.20 - 1.77
Total average 2.5

Hardgrove Grindability Index 53 50 - 60

Ash Fusion Temperatures

Reducing, F

, Initial 2,000 1,950 - 2,050
Softening 2,150 2,100 - 2,200
Hemispherical 2,200 2,150 - 2,250
Fluid 2,610 2,550 - 2,650

Ash Fusion Temperatures
Oxidizing, F

Initial 2,150 2,100 - 2,200
Softening 2,290 2,250 - 2,350
Hemispherical 2,350 2,300 - 2,400
Fluid 2,560 2,600 - 2,700
Ash Analysis, percent
by weight
Phosphorous pentoxide, P,0, 0.12 0.08 - 0.16
Silica, $i0, 49.67 48.0 - 51.0
Ferric oxide, Fe,0, 19.09 17.5 = 20.5
Alumina, Al,0, 20.25 19.0 - 21.5
Titania, TiO, 0.98 0.75 - 1.25
Lime, Ca0 3.01 2.5 - 3.5
Magnesia, MgO 1.02 0.8 - 1.2
Potassium oxide, K,0 2.65 2.2 - 3.2
Sodium oxide, Na,0 0.50 0.4 - 0.7
Sulfur trioxide, 50, 2,42 2,0 - 3.0
Undetermined 0.29
Total 100.00
24.5.3.3 Coal Trace Elements.
Typical, ppm (mass) Maximum, ppm (mass)
Constituent in Coal in Coal
Arsenic 22.2 113.2
Léad ' 8.3 33

OUC 16805 NO, REDUCTION SYS 62.0205
051892
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Typical, ppm (mass) Maximum, ppm (mass)

Constituent in Coal in Coal
Cadmium 5.47 42.5
Beryllium 2.27 5.63
Chromium 27.2 135.4
Copper 18.2 54.6
Mercury 0.24 1.18
Manganese 100 700
Nickel 15.4 91.9

Source: Estimating Air Toxic Emissions from Coal and Oil Combustion
Sources, EPA-450/2-89-001, April 1989.

2A.5.4 Flue Gas Conditions. The NO, Reduction System shall be designed
for operation with the following flue gas conditions at the economizer
outlet. Standard temperature and pressure conditions shall be defined as
70 F and 29.92 in. Hg absolute.

24.5.4.1 Flue Gas Flow Rates.

#100 Percent of MCR.

3 percent
Actual 0,

Actual Actual Dry Dxvy

1b/h mols/h mols/h mols/h
Oxygen 181,236 5,664 5,664 3,668
Nitrogen 3,013,005 106,768 106,768 99,259
Carbon dioxide 838,766 19,059 19,059 19,059
Sulfur dioxide 16,636 260 260 260
Chlorine 533 8 8 8
Moisture 222,969 12,377 0 0
Flue gas flow 4,273,145 144,135 131,758 122,252
Flue gas temperature/ 706 F -7 in. wg

pressure

Volumetric flow 2,079,501 acfm 925,483 scfm
#folumetric flow 864014 846,014 dscim '
Volumetric flow 784,975 dscfm (3 percent 0,, dry basis)

#Addendum 2

OUC 16805 NO, REDUCTION SYS 62.0205
061292
24-7



#90 Percent of MCR.

|

|

Oxygen
Nitrogen
Carbon dioxide
Sulfur dioxide
Chlorine
Moisture

Flue gas flow

Flue gas temperature/
l pressure

Volumetric flow
Volumetric flow
Volumetric flow

80 Percent of MCR.
!

Oxygen
Nitrogen
Carbon dioxide
Sulfur dioxide
Chlorine
Moisture

Flue gas flow

Flue gas temperature/
pressure

Volumetric flow
Volumetric flow
Volumetric flow

Actual Actual

1b/h mols/h
163,244 5,102
2,713,893 96,169
755,499 17,167
14,985 234
480 7
200,834 11,148
3,848,935 129,826

676 F

1,824,869 acfm
762,027 dscfm

3 percent
Actual o0,
Dry Dry
mols/h mols/h
- 5,102 3,303
96,169 89,405
17,167 17,167
234 234
7 7
0 0
118,678 110,115
-7 in. wg
833,607 scfa

707,048 dscfm (3 percent 0,, dry basis)

3 percent

- Actual 0,

Actual Actual Dry Dry
1b/h mols/h mols/h mols/h
145,252 4,539 4,539 2,939
2,414,781 85,570 85,570 79,551
672,232 15,275 15,275 15,275
13,333 208 208 208
427 6 6 6
178,699 9,919 0 0
3,424,724 115,517 105,598 97,979

671 F -7 in. wg

1,616,594 acfm
678,040 dscfm

741,731 scfm

629,120 dscfm (3 percent 0,, dry basis)

061292
2A-7a
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#60 Percent of MCR.

Oxygen
Nitrogen
Carbon dioxide
Sulfur dioxide
Chlorine
Moisture

Flue gas flow

Flue gas temperature/
pressure

Volumetric flow

Volumetric flow

Volumetric flow

40 Percent of MCR.

Oxygen
Nitrogen
Carbon dioxide
Sulfur dioxide
Chlorine
Noisture

Flue gas flow

Flue gas temperature/
pressure

Volumetric flow

Volumetric flow

Volumetric flow

#Addendum 2

3 percent

Actual o0,

Actual Actual _Dry Dry
1b/h mols/h mols/h mols/h
109,707 3,428 3,428 2,220
1,823,853 64,630 64,630 60,084
507,728 11,537 11,537 11,537
10,070 157 157 157
323 5 5 5
134,969 7,492 0 0
2,586,650 87,249 79,757 74,002

662 F -7 in. wg

1,211,277 acfm
512,115 dscfm

560,220 scfm

475,166 dscfa (3 percent 0,, dry basis)

3 percent

Actual 0,

Actual Actual Dry Dry
1b/h mols/h mols/h mols/h
157,101 4,910 4,910 1,590
1,566,639 55,515 55,515 43,026
363,533 8,260 8,260 8,260
7,210 113 113 113
231 3 3 3
101,117 5,613 0 0
2,195,830 74,414 68,801 52,992

627 F -7 in. wg

1,000,862 acfm
441,768 dscfm

477,807 scfm

340,261 dscfm (3 percent 0,, dry basis)

OUC 16805 NO, REDUCTION SYS 62.0205

061292
2A-7b



|
#25 Percent of MCR.

|

Oxygen
Nitrogen
Carbon dioxide
Sulfur dioxide
Chlorine
Noisture

Flue gas flow

Flue gas temperature/
pressure

Yolumetric flow

Volumetric flow

Volumetric flow

Actual
1b/h

157,030
1,256,957
255,895
5,075

163
73,825
1,748,946

601 F
780,379 acfm

3 percent

Actual 0,

Actual Dry Dry

mols/h mols/h mols/h

- 4,907 4,907 1,119

44,541 44,541 30,290

5,814 5,814 5,814

79 79 79

2 2 2

4,098 (1] 1]

59,443 55,345 37,306
-7 in. wg

355,367 dscfm
239,538 dscfm (3 percent 0,, dry basis)

24.5.4.2 Flue Gas Composition.

Uncontrolled SO,

§ulfur tioxide

Carbon monoxide
Uncontrolled NO,

\IFOC

gncontrolled particulate

#;?lddendu. 2

l OUC 16805

Uncorrected

1.918 gr/acf

381,679 scfm

Corrected to
3 percent 0,

2,126 ppmdvc
25.5 ppmdve
181 ppmdve
234 ppmdvc

32 ppmdvc

3.074 gr/dscf
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The steam generator is guaranteed to have an outlet NO, emission of
. 0.32 1b/MBtu average as measured at the boiler economizer outlet by EPA
Method 7. The NO, Reduction System shall be designed and guaranteed to
**41imit NO, emissions (as specified in Section 2B under Nitrogen Oxides
Reduction Efficiency} including the effects of SCR bypass damper leakage
at an ammonia slip concentration as specified in Section 2B (under

Ammonia Emissions). The Contractor is responsible for accommodating any
maldistribution of gas from the boiler.

2A.5.5 Ammonia Additive. Ammonia additive for the NO, Reduction System
will be furnished by the Owner and will be as described herein. Com-
mercial grade anhydrous ammonia will be used which is expected to have
the following specifications.

Ammonia, minimum weight percent” 99.5
Moisture, maximum weight percent 0.05

*Ammonia weight percent is determined as the difference between
100 percent and total residue.

The maximum or minimum allowable percentages of various constituents of
the ammonia additive shall be as stated in the Propesal Data.

2A.5.6 Service Water. Service water will be used for washing the NO,
Reduction System catalyst during unit outages. Analyses of the service
water are expected to be variable, but the following analysis is con-

. sidered typical. Any limitations on catalyst washing shall be stated in
the Proposal Data.

Constituent Typical
Calcium, mg/l as CaCO, 35
Magnesium, mg/l as CaC0, 38
Sodium, mg/l as CaCO, 30
Potassium, mg/l as CaCO, 1
M-Alkalinity, mg/l as CaCQ, 35
Sulfate, mg/1 as CaCOj 41
Chloride, mg/l as CaCO, 28
Silica, mg/l as 5i0, 15
pH ‘ 7.0 to 8.0

#Addendum 1
. **Contract Revision
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2A.6 EQUIPMENT SIZING. All equipment shall be sized for the design con-
ditions specified and, where specified herein, standby equipment shall be
provided to ensure reliability.

2A.7 CONSTRUCTION CRITERIA. The NO, Reduction System and auxiliary
equipment shall be designed for the following conditions.

2A.7.1 General Site Conditions. The following general site conditions
are applicable.

Site elevation, feet above

mean sea level 80
Barometric pressure, in. Hg abs 29.93
Amblent temperature range, F 20 to 102
Indoor temperéture range, F 34 to 104

2A.7.2 Design Pressures and Temperatures. Design pressures and tempera-
tures shall be as follows,

Ductwork minimum design pressure

At allowable design stress
at continuous operating
temperature or maximum
transient temperature if

applicable +43 +26 in. H,0

At yield stress at continuous
operating temperature +43 in. H;0

Ductwork minimum design vacuum

At allowable design stress
at continuous operating
temperature or maximum
transient temperature if

applicable -43 -26 in. H,0
At yield stress at continuous
operating temperature -43 in. H,0
Structural
and Cperator Leakage
Damper pressure differential Design Determination
SCR inlet damper 43 in. H;0 6 in. H,0
SCR bypass damper 43 in. H0 6 in. H;0

*Contract Revision
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Continuous Maximum

Design temperature Operating Transient
SCR reactor module and
catalyst 706 F 750 F
SCR inlet damper 706 F 750 F
SCR bypass damper 706 F 750 F

2A 7.3 Ash Properties. Fly ash densities for the coals specified shall
be as follows.

Fly Ash Bulk Density, Typical
1b/ft?
For volume design 45
For weight determination 120

2%.7.4 Seismic Loads. Effects of seismic loads on design of all struc-
tures shall be given full consideration.

These design considerations shall be submitted by the Contractor and
shall be acceptable to the Engineer and Owner.

Thele specxf1cat1ons cover equipment which will be installed in a seismic
Zone 0 location in accordance with ASCE 7-88, and the Standard Building
Codes 1991 edition.

2A 8 PLANT SERVICES. The following plant services will be available for
connection to equipment furnished under these specifications.

2A 8.1 Compressed Air. Compressed air will be available as specified in
Section 1B.

2A 8.2 Soot Blowing Steam. Auxiliary steam will be available for
catalyst soot blowing. The steam will be available at an operating

Jbressure 450 psig 156-pst= and a temperature of 880 F. 96—F—of—superheats
The auxiliary steam design conditions shall be 600 psfg 266——psie at a

témperature of 890 F. 160—¥P—of——superheats All steam pressure and flow
controls shall be the responsibility of the Contractor and shall be
a+1tab1e for the conditions specified.

l T - - -
2%.8.3 Service Water. Plant service water will be available from the
Owner's service water distribution system, Use of service water shall be
minimized,

2A 8.4 Electrical Power. Electrical power will be available at the
voltages specified in Section 1B.

Mc:idendul 1
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2A.9 PERFORMANCE DATA AND CURVES. Data and curves specified herein
shall be submitted as specified in Section lA.

2A.9.1 Materials Balance Diagrams. Materials balance diagrams shall be
submitted showing flow rates, pressures, temperatures, and complete
constituent analysis of flue gas upstream and downstream of the SCR
reactor, ammonia flow, conveying airflow, air/ammonia mixture flow, etc.,
for the complete system furnished under these specifications,

The materials balance diagrams shall be based on the NO, reduction rate
as specified in the article entitled Flue Gas Conditions and on the gas
constituents and material flow rates for each load and coal specified in
the following tabulations. '

Flow Rate at Steam Generator
Operating Conditions, 1lb/h

25 Percent 40 Percent 60 Percent 80 Percent 90 Percent

of MCR of MCR of MCR of MCR of MCR MCR

Fuel heat input to
steam generator,
million Btu/h 1,033 1,652 2,478 3,304 3,717 4,130
Flue gas tempera-—
ture at economizer
outlet, F 601 627 662 671 676 706
Flue gas density at
specified nominal .
temperature, lb/cu ft 0.038 0.037 0.036 06.035 0.035 0.034
Coal A
Oxygen 46,000 73,500 110,300 147,100 165,500 183,900
Nitrogen 764,300 1,222,300 1,833,400 2,444,600 2,750,100 3,055,700
Carbon dioxide 215,700 345,000 517,500 690,000 776,200 862,500
Sulfur dioxide 1,200 1,900 2,900 3,900 4,400 4,900
Moisture 50,500 80,800 121,200 161,600 181,800 202,000
Chlorine 100 200 200 300 400 400
Total flue gas 1,077,800 1,723,700 2,585,500 3,447,500 3,878,400 4,309,400
Ash 6,400 10,200 15,200 20,300 22,900 25,400
Nitrogen oxides

lb/MBtu 0.32 0.32 0.32 0.32 0.32 0.32

ppmdv 184 184 184 184 184 184

ppmdv@3 percent O, 231 231 231 231 231 231
Coal B
Oxygen 45,300 72,400 108,600 144,800 162,800 181,000
Nitrogen 752,400 1,203,100 1,804,700 2,406,300 2,707,100 3,007,800
Carbon dicxide 209,800 335,500 503,300 671,000 754,900 838,800
Sulfur dioxide 4,200 6,700 10,000 13,300 15,000 16,700
Moisture 55,800 89,200 133,700 178,300 200,600 222,900
Chlorine 100 200 300 400 500 500
Total flue gas 1,067,400 1,707,100 2,560,600 3,414,100 3,840,900 4,267,700
Ash 5,200 ° 8,300 12,500 16,600 18,700 20,800

oUC 16805 NO, REDUCTION SYS 62.0205
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Flow Rate at Steam Generator
Operating Conditions, lb/h (Continued)

25 Percent 40 Percent 60 Percent 80 Percent 90 Percent

of MCR of MCR of MCR of MCR of MCR MCR

Nitrogen oxides .
lb/MBtu 0.32 0.32 0.32 0.32 0.32 0.32
ppadv 186 186 186 186 186 186
| ppmdv@3 percent 02 234 234 234 234 234 234

The flue gas consituents and flow rates are included only for the purpose
of obtaining material balances and are not to be utilized as a basis of
d351gn or guarantee.

The Contractor shall submit, as a part of the Engineering Data, complete
and detailed material diagrams for reduction of NO, emissions in the flue
gas generated by the specified coals for steam generator operation at 25,
hO 60, 80, 90, and 100 percent of the maximum continuous rating of the
dteam generator.

?A 9.2 NO, Reduction System Performance Curves. Curves as follows shall
be submltted Performance indicated shall be guaranteed.

a. Flange-to-flange pressure loss through the NO, Reduction
System including the limits of Contractor-furnished
ductwork and accessories versus inlet flue gas flow rate
in pounds per hour for the quantity of catalyst originally
furnished. Curve shall take into consideration the
effects of fly ash accumulation and other potential
deposits on the catalyst.

b. Flange-to-flange pressure loss through the NO, Reduction
System including the limits of Contractor-furnished
ductwork and accessories versus inlet flue gas flow rate
in pounds per hour for the quantity of catalyst originally
furnished plus one additional layer of catalyst. Curve
shall take into consideration the effects of fly ash
accumulation and other potential deposits on the catalyst.

c. Flange-to-flange pressure loss through the No, Reduction
System including the limits of Contractor-furnished duct-
work and accessories versus inlet flue gas flow rate in
pounds per hour for the maximum quantity of catalyst that

] may be installed in the SCR housing. The maximum quantity of

catalyst shall be defined as four full-height layers of

catalyst. cCurve shall take into consideration the effects of
fly ash accumulation and other potential deposits on the

catalyst.

| d. Pressure drop versus flue gas flow rate in pounds per hour
for SCR inlet damper with damper in the fully open
position

lllltddenduu 2
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e. Pressure drop versus flue gas flow rate in pounds per hour

. for SCR bypass damper with damper in the fully open
position
£, Maximum NO, reduction capability at 2 ppm, 5 ppm, and

10 ppm ammonia slip versus time, indicating rate of cat-
alyst deactivation and recommended point of addition of
additional catalyst material and catalyst replacement by
layer

g. Ammonia in fly ash, 1b/10° 1b, versus time at maximum NO,
reduction rate

2A.9.3 Fan Characteristic Curves. Characteristic curves shall be sub-
mitted for each fan furnished under these specifications. The curves
shall show pressure rise, horsepower, and efficiency as ordinates and
flow rate as the abscissa.

2A.10 MODEL TEST. A three-dimensional model, of not less than 1/12
scale, shall be constructed and tested-by an independent model testing

contractor. The testing contractor shall be NELS Consulting Services,

Fossil Energy Research Co. (FERCO), or Engineer-appreved acceptable

equal.

*

The model test shall be described in the proposal.
. The objectives of the model test shall include the following.

Determine the optimum arrangement of Owner-furnished and
Contractor-furnished SCR reactor module inlet and outlet
ductwork, and the shape and location of gas distribution de-
vices in this ductwork, so that uniform gas flow conditions
exist, ash fallout is minimized, and pressure loss is mini-
mized.

Determine the optimum arrangement of the ammonia injection grid
to enhance ammonia distribution.

Determine the shape and location of corrective devices to
minimize ash fallout and pressure losses in the SCR reactor
module.

Verify the system pressure losses with initial and ultimate
catalyst quantities installed.

Locate gas test ports for performance testing of the NO,
Reduction System.

Velocity profiles shall be demonstrated to have a minimum of 85 percent
of the readings within *15 percent of the average with no reading more
. *Contract Revision
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Fhan +25 percent from the average, and an rms distribution of *10 percent
at the following locations.

Inlet to first active catalyst layer (following dummy layer)

| Outlet of last catalyst layer

l
Velocity profiles shall be demonstrated to have an rms distribution of
#+15 10 percent at the following locations.

| SCR module inlet
SCR module outlet

Ammonia injection grid location

NO, Reduction System test port locations

The model shall be geometrically similar to the full size NO, Reduction
System The model shall include the SCR reactor module and all ductwork
#from the steam generator economizer outlet to the eutles inlet of the air
preheater including the bypass ductwork, dampers, and damper frames. The
model shall include the SCR catalyst and all internal structures of the
equipment and the ductwork including such items as the ammonia injection
Frid gas distribution devices, nonretractable soot blowing lances,
?eams, cross struts, and other incidental obstructions te gas flow.

?he model shall be constructed entirely of clear plexiglass except for
vanes and internal structures to permit observation during flow studies.

Fhe model shall be tested with air velocity equivalent to the gas
velocity in the full scale installation. The model shall be tested in
The fully developed turbulent flow regime and shall take into account the
?ffect of the catalyst blocks and air heater on flow patterms.

bas flow distribution tests, ammonia distribution tests, dust distri-
bution tests, and dust deposition tests shall be performed to simulate
operatlon at 25 percent, 40 percent, 60 percent, 80 percent, 90 percent,
dnd 100 percent of design flow conditions by adjusting air flow rates.

Dust distribution tests and dust deposition tests shall use prototype fly
ash Prototype fly ash will be provided to the test contractor by the
aner from Stanton Unit 1. Gas flow visualization shall use smoke or
neutral buoyancy bubbles and tufts.

The Owner shall have the option of witnessing the model test. The model
test shall be scheduled to comply with the schedule requirements for
Lransmlttal of the test report to the Engineer. The Contractor shall
notlfy the Owner not less than fifteen days before the test.

|
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The model test report shall be developed and submitted to the Owmer and
. . the Engineer in accordance with the schedule specified in Section 1lA. A
minimum of two interim progress reports shall be submitted. These
reports shall note progress to date, information which is still required
to complete the model study, and work which is yet to be accomplished.

The Contractor shall be responsible for determining all gas flow vaning,
straightening, or distribution devices required. The required devices
shall be based on the model tests described herein. The Contractor shall
implement those devices which are located within the limits of scope of
equipment supplied under these specifications. The Contractor shall
notify the Engineer of all required gas flow vaning, straightening, or
distribution devices which are located outside the limits of scope of
equipment supplied under these specifications. The required devices
shall be included in the model test report which shall be developed..

The model shall be retained by the Contractor until the final performance
test has demonstrated that the NO, Reduction System has met the perform-
ance guarantees,

The Owner shall have the option of obtaining the model once the test
results are accepted. All shipping costs from the point of testing to
the Owner's office will be paid by the Owmer.

24,11 MATERIALS. Wherever, in these specifications, particular materi-
als are specified, it is understood that such designation is intended in
a generic sense as being suitable for the severity of service antici-
. pated; and such designation is not intended to limit the proposal of
other more highly corrosion- or erosion-resistant materials deemed more
suitable. Materials shall be commensurate with the operating conditions
anticipated. :

2A.12 PROCESS SAMPLING PROVISIONS. The Contractor shall furnish provi-
sions for obtaining samples of process gases and fluids. Gas sample
locations shall be located as determined by the model test and to allow
complete system characterization and optimization. The locations shall
be acceptable to the Engineer.

*)A.13 SYSTEM ECONOMIC OPTIMIZATION. The—NOo,Reduetion—System—sohallbe

. *Contract Revision
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Section 2B - GUARANTEED PERFORMANCE PARAMETERS, SYSTEM OPERATING
REQUIREMENTS, RELIABILITY DEMONSTRATION, TESTS, AND
. SYSTEM PERFORMANCE PROGRAM

2B.1 GENERAL. This section defines the performance parameters; de-
scribes the operating requirements, the reliability demonstration, and
the guarantee tests; and includes a system performance program for the
NO, Reduction System.

The Contractor shall guarantee the equipment and materials, with the
exception of catalyst and overall performance, in accordance with the
requirements of Article GC.25, GUARANTEE. Catalyst life and system

##performance shall be guaranteed to achieve the performance specified in

this Section 2B for 3—years—as—described-hexrein 24,000 hours of boiler
operation.

It is the intent of these specifications to purchase the NO, reduction
system specified herein with only the required amount of catalyst
necessary to meet the guaranteed performance parameters.

However, the Owner desires the Contractor to develop a guaranteed 10 year
performance program. The initial 3 years of this program incorporate the
base contract guarantee. The 10 year guaranteed performance program
shall be designed to minimize the amount of catalyst used for NO, reduc-
tion while maintaining the guaranteed emission limits, 80, to SO; oxida-
tion, ammonia stoichiometry, ammonia slip concentration and pressure
. drop. The program shall consider but not be limited to catalyst per-

formance degradation over time, minimized maintenance and replacement
outages, additional catalyst procurement and replacement cost, catalyst
disposal, catalyst management and coupon testing frequency, performance
monitoring program and a specific schedule of activities for the 10 year
period. This performance program is discussed in more detail in

#Article 2B.6.

Basic requirements concerning the guarantees and payments contingent upon
system performance are specified in the General Conditions.

Field testing will be conducted in accordance with the following
schedule.

Damper field testing to be conducted within 30 days of start of
commercial operation

Initial formal performance guarantee test of the NO, Reduction
System shall be conducted within 30 days of start of commercial
operation

Reliability demonstration run of 60 days duration to be
conducted within 6 months after successful completion of the
initial formal performance guarantee test

. #Addendum 1
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Interim formal performance guarantee test to be conducted after
8,000 hours of operation following the successful completion of
the initial performance guarantee test but not before comple-
tion of the reliability demonstration run

Final performance guarantee test to be conducted after

15,000 hours of operation following the successful completion

of the initial performance guarantee test but not before com-
\ pletion of the Interim Performance Guarantee Test

1f, through no fault of the Contractor, the formal guarantee
tests and reliability run are not successfully completed within
34 months of commercial operation, then the Owner shall issue
its official acceptance and the Contractor shall have no future
obligation to demonstrate reliability or pass any other

! performance_ guarantee test

*Before performance of these tests, Contractor shall be given opportunity to
Jnspect and adjust during an Owner scheduled outage.

These tests, as described above, to determine compliance with the
performance guarantees shall be binding-on the parties of this Contract.

All field performance guarantee tests will be conducted by a gqualified
Lndependent testing laboratory mutually acceptable to the Owner and the
%ontractor

Ehe cost of three tests and the reliability demonstration run will be
Porne by the Owner whether successful demonstration of compliance with
,he performance guarantees is achieved or not. The costs of the tests
pald for by the Owner will be limited to the costs for the independent
testlng laboratory and shall not include the costs for any of the Con-
tractor s personnel, materials, or equipment involved in the testing.
Any pretesting required by the Contractor shall be paid for by the
Jontractor

The Owner's operating and maintenance personnel will operate the NO,
Reductlon System during the reliability demonstration and formal per-
formance guarantee test periods. They will perform only those operation
Fnd maintenance duties which are normally assigned to operation and
malntenance personnel. Operating and maintenance personnel will not be
respon51ble for modifications to equipment, disassembly to replace

[
defective components, or inordinate maintenance to permit controlled

Bperation of equipment which is experiencing unacceptable wear rates.

#The Contractor shall provide personnel to observe the performance
guarantee tests and to provide technical assistance and advice to the
Owner's operating and maintenance personnel. The cost for the Con-
tractor s personnel to be present for the tests shall be included in the
Contract price and the number of days and round trips shall be separate
from the specified number of days and round trips for field service.

A copy of the test results will be provided to the Contractor.

JAddendum 2
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Should any of the performance guarantee tests or the reliability demon-
stration run show that the system has failed to meet its guarantees, the
Contractor shall correct equipment by adjustment or repair in place, or,
at its option by replacement of defective parts including catalyst, so
that the equipment will be capable of meeting the performance guarantees.
The system shall be considered as accepted if, during testing in accord-
ance with this Section 2B, the tests show that the guarantees have been
fulfilled.

Should any of the performance tests, including the reliability run, not
meet the performance criteria, retesting shall be performed upon 30 days
notification to Owner. Should the Owner's operating requirements delay
the performance tests, the date for the test(s) shall be extended by the
delay period but not to exceed the 36 month guarantee period.

Based upon the results of the Interim Performance Test, the Quner may
release the final payment to the Contractor. Should the Interim Per-
formance Test meet the performance criteria and if data collected to that
date indicate the future performance will remain within the guaranteed
values, final payment will be made in accordance with the requirements of
Article GC.32,3., If the Interim Performance Test does not produce satis-
factory results, if the test data is inconclusive, or if the data indi-
cates that future performance will be ocutside the acceptance criteria,
the Owner will continue to hold payment until the performance criteria is
achieved or the 36 month guarantee period expires.

Should satisfactory performance testing not be achieved on or before the
expiration of the guarantee period, the Contractor shall be excused from
his performance obligations under the contract by replacing all or a
proportionate amount of the then in-place catalyst based upon the results
of the last completed performance test.

2B.2 GUARANTEED PERFORMANCE PARAMETERS. The following parameters of
system performance shall be guaranteed.

Suitability for continuous operation
Rated capacity
Minimum load operation

Nitrogen oxides removal efficiency as a function of required
permitted emissions

Ammonia emissions (ammonia slip)
Catalyst deactivation rate
Oxidation rate of sulfur dioxide to sulfur trioxide

Total system pressure drop

QUC 16805 NO, REDUCTION SYS 62.0205
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Ammonia usage rate

Ammonia stoichiometric ratio

Consumption of utility services

H# Damper flue gas leakage rate into isolated ductwork or
equipment and to atmosphere

* Total system temperature drop

The following articles define the guarantee parameters for each aspect of
performance listed above.

The Contractor shall be consulted for the methods applied to measure
Fhese parameters.

?B 2.1 Suitability for Continuous Operation. The NO, Reduction System
shall operate safely and reliably without fouling, plugglng, undue main-
tenance of the NO, Reduction System or the air preheater, and without
undue operator attention on a continuous basis under all operating con-
?itions Compliance with this requirement shall be demonstrated as
specified in this section under RELTIABILITY DEMONSTRATION. The NO,
Reductlon System shall be guaranteed not to limit the required unlt load
gurlng the run. The required unit load shall be defined as the load
requested by the Owner’s dispatch center.

2B 2.2 Rated Capacity. The NO, Reduction System shall be guaranteed to
operate satisfactorily and rellably for extended periods at 100 percent
of steam generator maximum continuous rating. The rated capacity of the
NO Reduction System shall be demonstrated by continuous operation at

100 percent of the flue gas flow for 48 hours when the steam generator is
flrlng coal having a composition falling within the ranges specified in
Sectlon 24,

2B.2.3 Minimum Load Operation. The NO, Reduction System shall be
guaranteed to operate satisfactorily and reliably for extended periods at
25 percent of steam generator maximum continuous rating.

ZB 2.4 Nitrogen Oxides Reduction Efficiency. NO, reduction is defined
by the following equation:

#ﬁNOx Reduction = (NO__in) - (NO  out) x 100, expressed on lb/h basis, %
(NO, in)

The NO, reduction efficiency shall be guaranteed to be equal to or

'greater than 70 percent for the initial performance test, based on a

:3 day test. This removal efficiency is based on demonstrating achieve-
ment of an emission limit equal to or less than 0.10 lb NO, per 10°% Btu

##with new catalyst.

%Addendum 1
##Addendum 2
*Contract Revision
: OUC 16805 NO, REDUCTION SYS 62.0205
: 081192
2B-4




After the initial performance test, the NO, reduction efficiency for the
60 day reliability run and remaining performance tests shall be guar-
anteed to be equal to or greater than 47 percent on an actual 30 day
rolling average basis. This removal efficiency is based on achieving the

’ required emission limit of no greater than 0.17 1b NO, per 10° Btu on a
30 day rolling average over the life of the unit.

" The NO, reduction guarantee specified above shall be achieved while
maintaining the guaranteed values for ammonia emissions, ammonia
consumption, oxidation of sulfur dioxide to sulfur trioxide, and system
pressure drop.

9B.2.5 Ammonia Emissions. The NO, Reduction System shall be guaranteed

*4to limit the emissions of ammonia to § 2 ppm corrected to 3 percent O,
for operation at 25, 40, 60, 80, 90, and 100 percent of steam generator
maximum continuous rating.

9B.2.6 Catalvst Deactivation Rate. The deactivation rate of the
#catalyst material shall be as indicated on the curve provided with the
Proposal Data and shall support the guaranteed performance. The catalyst
deactivation rate shall be demonstrated by a comparison of the results of
the initial formal performance guarantee test, the interim formal per-
formance guarantee test, and the final performance guarantee test.

2B.2.7 Oxidation Rate of Sulfur Dioxide to Sulfur Trioxide. The NO,
Reduction System shall be guaranteed to limit the oxidation of sulfur
dioxide in the flue gas to sulfur trioxide that occurs in the NO,
Reduction System to less than 1.0 percent.

9B.2.8 Total System Pressure Drop. Pressure losses through the NO,

. Reduction System from the takeover point of the Contractor'’s equipment to
the inlet of the Owner-furnished air preheater shall be guaranteed not to
exceed the amounts stated in the Proposal Data for operation at 25, 40,
60, 80, 90, and 100 percent of steam generator maximum continuous rating
for each level of installed catalyst.

?B.2.9 Ammonia Usage Rate. The consumption of ammonia shall be guar-
anteed not to exceed the rates stated in the Proposal Data for operation
at 25, 40, 60, 80, 90, and 100 percent of steam generator maximum con-
tinuous rating. Guarantees are based on the use of ammonia having
properties as specified in Section 2A under Ammonia Additive.

98.2.10 Ammonia Stoichiometric Ratio. The ammonia stoichiometric ratio
shall be guaranteed not to exceed the ratio stated in the Proposal Data.
Guarantees are based on the use of ammonia having properties as specified
in Section 2A under Ammonia Additive.

2B.2.11 Consumption of Utility Services. The consumption rate of
utility services such as but not limited to electric power, soot blowing
steam, etc,, for steam generator operation at 25, 40, 60, 80, 90, and
100 percent of steam generator maximum continuous rating shall be guar-
anteed not to exceed the values stated in the Proposal Data.

. #Addendum 2
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#7B.2.12 Damper Performance. Flue gas leakage through a closed damper
Lhall be guaranteed not to exceed 1 percent of the flue gas flow rate
,pec1f1ed in Section 2A under Flue Gas Conditions. TFlue gas leakage to
atmosphere shall be zero.

#

**28.2.13 Total System Temperature Drop. Temperalure losses through the
NO Reduction System from the supply point of the Contractor’s equipment
to the inlet of the Owner-furnished air preheater shall be guaranteed not
to exceed the amounts stated in the Proposal Data for operation at 25,

40, 60, 80, 90, 100 percent of steam generator maximum continuous rating
for each Ievel of installed catalyst. Temperature loss is defined as the
decrease in temperature resulting from all NO, reduction equipment with
the exception of Josses due to the Owner- furnished insulation and lagging
system.

2B.3 SYSTEM OPERATING REQUIREMENTS. The following is a listing of the
+perating requirements for the NO, reduction system on which the
guarantees shall be based.

|
1 Generating unit load model for the first 10 years of operation

as follows.

Operating Time

Output Net Output During Years 1-10%
percent ‘MW hours
100 415 4,311
90 374 339
80 332 1,181
60 249 1,170
40 166 222
25 104 0
Hours of Operation 7,223
Hours Inactive 1,537

Annual Capacity
Factor, percent 72.5

#ﬁddendum 2
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Operating Time

Qutput Net Cutput During Years 1-10%
percent MW hours

Average Load While
Operating, percent 87.9

*Time interval begins on date of commercial operation (June 1,
1996) and ends 1 year later.

Generating unit designed for load following service and load
fluctuates between 35 and 100 percent of MCR on a daily basis
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One "hot restart" expected per month
Three "cold startups” expected annually

NO, emission no greater than 0.17 lb NO, per 10° Btu on a
## 30 day rolling average at all operating loads including
30 continuous days at 100 percent of MCR

Cold startup procedures typically consist of the following
major steps with the corresponding estimated durations, furnace
heat input, and flue gas temperatures.

Approximate Furnace
i Duration, h Flue Gas Heat Input,
Step hours Temperature, F  10% Bru/h
Initial oil firing
and boiler warmup 7 400 ‘ 40
Turbine rollup and
turbine metal heat
soak 3 500 40
First pulverizer
start and heat soak
at 10 percent load 4 550 1,033
. Overspeed and valve
calibration checks
and restart 1-2 550-600 1,033
Stable at 150 MW 5 600-650 1,033
# Hot restart procedures typically consist of the following major

steps with the corresponding estimated durations, furnace heat
input, and flue gas temperatures.

Furnace
H Duration, minm Flue Gas Heat Input,
Step hours Temperature, F  10° Btu/h
Initial oil firing
and boiler warmup 1-2 450-500 40
Turbine rollup and
turbine metal heat
soak 1 500-600 1,033
Stable at 150 MW 2 600-650 1,033

. #Addendum 1
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ZP -4 RELTABILITY DEMONSTRATION. The adequacy of the NO, Reduction
System for continuous operation shall be demonstrated by a reliability
demonstration run for an uninterrupted period of 60 days.

TPe rated capacity of the NO, Reduction System and the minimum load

operating capability shall be demonstrated as specified herein under
GUARANTEED PERFORMANCE PARAMETERS as part of the reliability demon-

Stratlon run.

The steam generator load may vary between 25 and 100 percent of its
maxxmum continuous rating. There will be extended periods of operation
at the maximum continuous rating.

IE the reliability demonstration run is interrupted as a result of mal-
functlon of the NO, Reduction System or other plant equipment, the run
shall be stopped. If a run is stopped within 7 days of its commencement,
the run shall terminate and the reliability demonstration shall be re-
started 1f, after three attempts to start the 60 day reliability run, a
tPtal of 15 days of operation has been accumulated without having
a%h1eved 7 continuous days of operation, the requirement for 7 continuous
days of operation shall be waived provided the NO, Reduction System is
n?t the cause of the restarts. The accumulated operating time will be
credited toward the 60 day run. After 7 days, the running time shall be
c?mulative provided the NO, Reduction System is not the cause of the
outage. [f the NO, Reduction System causes an outage or derating of the

’hn1t the run shall terminate and a new run shall be started.

T?e running time shall, in any case, be cumulative if at any time the
reliability demonstration run is terminated due to the failure of the
Owner to follow the Contractor-provided and Owner-implemented operating
i?structions. Specific causes of run interruption that will allow the
running time to be cumulative include, but are not limited to, the
f0110w1ng.

Failure or insufficiency of plant services to the NO, Reduction
System

Damage or disruption to the NO, Reduction System due to
improper operation or performance of other plant equipment

The Contractor shall provide all replacement parts and perform all repair
w?rk on the system necessary to permit the reliability demonstration run
to be completed.

Normal maintenance will be performed on auxiliaries located outside of
the SCR reactor module at any time during the demonstration run provided
it does not affect system performance or decrease removal rates below the
llmlts specified in Section 2A under Flue Gas Conditions. Emissions wiil
be monitored continugusly during the re11ab111ty demonstration run and
shall at no time exceed the guaranteed emissions except as provided by
the Contractor's statement of limitations for startup and low load
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operation in accordance with the requirements of Section 2A under Load
. Range and Operating Requirements.

#2B.5 PERFORMANCE GUARANTEE TESTS. Each performance guarantee test will
be conducted at approximately the operating conditions specified at 25,
40, 60, 80, 90, and 100 percent of the maximum continuous rating of the

##steam generator. Each £imal performance guarantee test will be conducted
over a continuous 72 hour period. Two tests will be conducted within a
24 hour period for continucus periods of a minimum of 4 hours for the
nitrogen oxides removal efficiency, ammonia slip emission rate, sulfur
dioxide oxidation, and total system pressure drop at the variable MCR
conditions. The two 4 hour tests shall be run at least 12 hours apart.
Ammonia consumption, ammonia stoichiometric ratio, and consumption of
utility services at each load condition will be continucusly monitored
for the entire 24 hour period for compliance with the guarantees.

In addition, a single 4 hour test will be conducted within a 48 hour
period with continuous plant operation at 100 percent MCR condition.
Ammonia consumption, ammonia stoichiometric ratio, and consumption of
utility services at each load condition will be continuously monitored
for the entire 48 hour period for compliance with the guarantees.

Test objectives shall include determination of the following.
Nitrogen oxides reduction efficiency
. Ammonia slip emission rate
Rate of oxidation of sulfur dioxide to sulfur trioxide

Total pressure drop from the takeover point of the Contractor's
equipment to the inlet of the Owner-furnished air preheater

Ammonia usage rate and ammonia stoichiometric ratio
Consumption of utility services

The tests will be performed in accordance with the test procedures, where
applicable, established by the Environmental Protection Agency for deter-
mination of compliance with New Source Performance Standards in effect on
the date of the Contract. Other test methods shall be mutually agreed
between the Contractor and Owner.

Gas flow, for purposes of determining performance, shall be taken as the
arithmetic average of the experimentally measured flow and calculated
stoichiometric flow adjusted for excess combustion air.

Each trial shall consist of concurrent measurements of nitrogen oxides
and ammonia concentrations at the NO, Reduction System inlet and outlet.
Each trial will include at least one boiler socot blowing cycle.

. #Addendum 1
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If a trial meets all necessary criteria, the calculated nitrogen oxides
removal efficiency and ammonia emission rate will constitute acceptable
data.

?he arithmetic mean of the first three acceptable sets of data will be
accepted by both the Owner and the Contractor as the true measure of the
performance of the system.

$pon successful completion of the initial performance guarantee test and
60 day reliability run, the Owner may suspend.the requirement for one or
Poth of the remaining performance tests upon written notice to the Con-
rractor,

2B.6 PERFORMANCE PROGRAM. As an option to the Contractor'’s base pro-
Eosal pricing, a 10 year performance program has been incorporated into
this Contract in accordance with the requirements of the Basis of Con-
tract (BC 6 4) and thls Artrcle. a—deseription-of—pregram—aectivitiecs—and

equ&ély—sha*eé— The Partres agree that for purposes of establrsh:ng the

performance program costs for the Contractor, assigning—yearly eest—te
zhe—program—the—cost—for routine maintenance operations, labor for
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*adding catalyst or removing catalyst, date—eelleeted operating collection
. and other activities typically associated with Owner related requirements

in operating a power plant will be berme furnished by the Owner.
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*However, services to be performed by the Contractor for the specified

categories of the Performance Program shall be in accordance with the
following subarticles and summarized in the table below.

. Cateqory 1 Category 2
Round trips per year 4 2-4
Estimated MDs per year 8 4-8
On-line test equipment Included - Included
Reports per year EFach visit Each visit

Laboratory testing of
sample catalyst NA Included

Catalyst replacement
supervision NA Included

2B.6.1 On-Line Testing and Monitoring (Category 1). Contractor shall
monitor the performance of the SCR system at the site at least twice each
year. The catalyst manufacturer will be present for at least one of the
yearly visits. The Contractor’s representatives will review the
operating performance of the reactor and all subsystems. Unusual or
abnormal operation will be tested on-line with adjustment and/or
recommended corrective measures undertaken, as appropriate. Prior to
leaving site the findings of the visit will be reviewed with the Owner
and documented in the monitoring report.

. 2B.6.2 Inspection, Testing, Evaluation and Reporting (Category 2).
Contractor shall provide these services during scheduled outages
{anticipated twice each year). These inspections will occur for the
first two years and each year when the deactivation rate indicates
catalyst addition and/or replacement. Intervening years other than the
above shall be limited to one inspection per year.

During each inspection trip catalyst samples (2-3 samples) which are
representative of the catalyst cross-section will be selected for

laboratory testing. Plates selected for sampling will be replaced during
the inspection.

The Contractor will provide a written report of the findings to the
Owner, including a discussion of catalyst performance deactivation
condition and rate, predicted timing for additional catalyst addition or
replacement, and other pertinent technical information.

2B.6.3 Catalyst Removal/Replacement/Disposal. Contractor will furnish
catalyst as provided under the terms of this contraclt and assist in
supervising the installation. Should catalyst be removed for disposal,
Contractor shall furnish transportation to remove the catalyst from the
site and dispose or reprocess the catalyst at an approved facility in
accordance with the requirements of Article GC.21 LAWS AND REGULATIONS
and Article 2C.3 OWNERSHIP OF CATALYST MATERIAL. ;
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Section 2C - SCR CATALYST

. 2C.1 GENERAL. This section covers the specific design and construction
requirements for the SCR catalyst, catalyst heousing, and catalyst soot
blowing system.

2C.2 TYPE. The SCR catalyst shall be of the high dust type, designed to
minimize pressure loss. Catalyst shall be Siemens SP-350 as stated in
the Proposal. The direction of gas flow shall be vertically downward
through the catalyst as shown on the drawings. The catalyst shall be of

modular design which allows installation and removal of individual rows
of catalyst blocks.

»

2C.3 OWNERSHIP QOF CATALYST MATERIAL. The catalyst supplier shall assume
ownership and responsibility for transportation and disposal or reuse of
*deactivated catalyst within the requirements and in accordance with the
provisions of Article GC.21, LAWS AND REGULATIONS. Documentation shall

be provided to the Owner confirming compliance with this requirement.

2C.4 MATERIALS. The SCR catalyst shall be comstructed of suitable
corrosion- and erosion-resistant materials designed for long service
life.

The catalyst shall be either homogeneous extruded material or the
catalyst surface shall be supported on a metallic or ceramic monolithic
base material. The bonding procedure used and the design of the catalyst
cells shall be such that delamination of the catalyst from the support

. material or permanent deformation of the catalyst or support material
shall not occur due to stresses induced by the design seismic, pressure,
and thermal conditions, or combinations thereof.

The NO, Reduction System design shall incorporate provisions to minimize
the formation of ammonia salts.

The catalyst shall be resistant to poiscning by trace elements as listed
in Section 2A - SYSTEM DESIGN,

2C.5 CONSTRUCTION. The SCR catalyst shall be constructed in accordance
with the following.

2C.5.1 General. Catalyst material shall be assembled into blocks for
installation into the SCR catalyst housing. Blocks shall be the maximum
practical size to facilitate and minimize field maintenance. Block di-
mensions shall meet shipping and handling limitations, and shall facili-
tate handling, installation, and removal of catalyst by the Owner's
operating and maintenance personnel.

Each block shall be supported in a carbon steel frame with suitable
lifting lugs or other handling provisions to permit installation and
removal of the catalyst blocks. Each block shall consist of a single,
full-depth layer of catalyst/substrate. Catalyst blocks shall be
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arranged in the catalyst housing in layers. Catalyst blocks less than
#1 meter high shall be considered half layer blocks. Catalyst block
height and layer thickness shall not vary by more than 0.10 meter for any
layer from any other layer.

ZC 5.2 Catalyst Housing. The catalyst housing shall be designed in ac-
uordance with the requirements of Section 2H - DUCTWORK AND EXPANSION
IOINTS and as specified herein. The housing shall be a fully self-
rupporting structure, supported from the Owner-furnished structural steel
as described in Section 2A under ARRANGEMENT. The housing exterior di-
mensions shall be as shown on the drawings included with these specifica-

tions.

fhe housing shall be furnished with all required internal supports for
Latalyst loading, thermal stress, pressure loading, and internal access.
The catalyst blocks and support structure shall provide, as a minimum,
Lufflcient rigidity to support the combined ash and pressure loadings
resulting from pluggage of 50 percent of the catalyst open area on any
Patalyst layer.

The catalyst housing and catalyst blocks shall include a sealing system
rhat limits flue gas leakage past each layer of catalyst blocks to less
Fhan 1 percent. The sealing mechanism shall be capable of a service life
equal to or greater than the catalyst.

The catalyst housing shall be designed for the inmitial installation of
rwo layers of catalyst blocks, and shall have provisions for the future
%nstallation of additional catalyst blocks. The catalyst housing shall
accommodate the ultimate installation of four layers of catalyst. The
?0 Reduction System shall be capable of achieving the specified perform-
ance without the addition of the third layer of catalyst blocks. The
Latalyst layers shall be arranged in the housing with at least a 10 foot
#spac1ng from top to top of adjacent catalyst layers and at Jeast a 6 foot
spacrng from bottom to top of adjacent cata]yst layers, excluding soot
blowers and catalyst support steel. This spacing shall be achieved when
catalyst of maximum height is installed in every layer. The catalyst
housing design shall accommodate the installation of any catalyst
satrsfyrng the requirements of Article 2C.4, Materials, from any catalyst
supplier

I
A ceramic dummy layer shall be furnished upstream of the first layer of

ratalyst to assure flue gas distribution across the catalyst and to mini-
mize fly ash erosion of the active catalyst. Perforated steel plate
5hall not be acceptable.

2C.5. 3 Bypass. Tandem bypass ducts shall be provided as indicated on
-he drawings included with these specifications. The bypass ducts shall
be sized for 50 percent bypass of the SCR at MCR conditions in accordance
Vlth the requirements of Section 2H - DUCTWORK AND EXPANSION JOINTS.

)
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2C.5.4 Soot Blowing System. A catalyst soot blowing system shall be
' - provided which utilizes steam as the blowing medium. Steam for soot
blowing will be provided as specified in Section 2A under PLANT SERVICES.

The soot blowing system shall be designed to effectively remove ash from
#the surface and internal passages of the catalyst layers. Egquipment
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#Traversing type soot blowers shall be manufactured by Diamond Power
. Specialty Corporation. A means of manually operating traversing type

soot blowers shall be provided. Fixed position socot blowers will be
acceptable provided the elements do not interfere with catalyst additjon

*and removal. Soot blowers shall initially be provided for the dummy
Jayer and the first two catalyst layers. Provisions shall be included to
allow for the future installation of soot blowers on the third and fourth
catalyst layers. A total of 12 scotblowers shall be furnished.

Each sootblower shall be provided with a blowing medium pressure switch
and a local pressure indicator as specified in Section 18B.

The Contractor shall submit drawings identifying the location of all
sootblowers and future sootblowers, complete with all design information
to allow the Owner to design and route the piping system. The informa-
tion shall be submitted as specified in Article 1A.8.4.

2C.5.4.1 Elements. All elements shall be designed and arranged for the
catalyst and housing furnished. Location of elements and nozzle angles
shall be such that maximum cleaning is obtained with a minimum of blowing
#medium. Traversing type soot blowers shall be oriented for north-south
motion. Location of elements shall not interfere with personnel access
for operation or maintenance purposes.

All elements shall be constructed of seamless tubing with one end closed.
The spun, forged, or welded end closure method shall be used. Hangers

. and bearings shall be arranged to prevent element contact with catalyst
material. Connections between elements and soot blower heads shall
preclude warping or binding of the element.

2C.5.4.2 Heads. Soot blower heads shall be installed so as to permit
catalyst housing expansion without binding or unbalanced loading. Heads
shall be designed for sharp and positive cutoff without ecritical adjust-
ment, and for ease of blowing pressure adjustment after installation.

*C.5.4.3 Piping and Accessories. All piping, insulation, valves, een~
trel walves, safety valves, drain valves, pressure—instrusentation; or-
ifices, steam traps, and other accessories required fer—s—ecomplete—and

i will be furnished by the Owner except

Redundant pressure regulating valves for control of all sootblowers to be
installed in Owner-furnished piping shall be furnished.
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ZC 5.4.4 Control. The SCR catalyst soot blowing system will be con-
trolled from the Owner-furnished steam generator soot blowing control
fystem The programming, programmable controller, operator interface,
?nd wiring from the local socot blower junction boxes will be supplied by
others Catalyst soot blowing contrel shall be in accordance with Sec-
$1on 2K - CONTROLS AND INSTRUMENTS,

*ZC 5.4.5 Sootblower Contract Requirements. The following requirements
app?y to the sootblowers furnished with the SCR. Reference to applicable
contract article is noted for each supplementary requirement.

*) 1B8.21 Lubrication. Lubrication connectors shall be provided
for easy access that do not interfere with sootblower opera-
tion.

* 18.22 Enclosed Gear Drive Units. Gear drives shall be de-
signed for intermittent operation in accordance with the latest
AGMA standards.

* 1B.23 Safety Guards. Safety guards shall be in accordance
with OSHA requirements.

* 1E2.1.3 Motor Enclosures. MNotors shall have cast aluminum end
bells, rolled steel frames, and steel terminal housings. No
drain holes are required.

* 1E2_1.7 Terminal Housings. Terminal housings shall be the
Diamond Power Specialty Company standard.

* 1F2.1.11.3 Bearing Lubrication Systems. The bearing Jubrica-
tion system shall be the Diamond Power Specialty Company stand-
ard.

* 2F.4.3 Flanges. Flanges on sootblowers shall be furnished in
accordance with ANSI B31.1 as specified herein. Materials for
flanges shall be ASTM A217 WC6 and shall meet the steam design
conditions specified herein.

* 2G.1.2 Code Requirements. Sootblower poppet valves shall not

be required to meet the requirements of ANSI 16.5 at the option
of the Contractor.

20.5.4.4.1 Electrical Devices. The following requirements apply to the
?leCCrical devices and equipment to be supplied by the Contractor. Addi-
rlonal requirements for electrical devices.and equipment are specified in
Section 1B. All motors required shall be furnished. Motors shall be

' rated 460 volt, 3-phase, 60 hertz. Motors shall be of the totally en-
closed type. Aluminum end bells on motors are acceptable. No breather
plug is required on drain hole. All other motor requirements shall be
the manufacturer's standard for operation in a 65 C maximum ambient, with
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*Class B insulation ®iATmMUM, 55 C maximum temperature rise, and grease
lubricated ball bearings. Motor information sheets shall be submitted by
the Contractor to the Engineer for all motors furnished, in accerdance
with Section 1C. Motors shall be manufactured by Baldor or Doerr or GE.
Motors shall be standard frame and shaft design with no modifications
made to the shaft to match the soot blower shaft diameter.

All motor starters and enclosures for soot blowers shall be furnished.
Starter units shall be mounted in a NEMA 4 enclosure on each soot blower.
Starters shall be completely factory wired. .All blowers requiring re-
versing shall be provided with individual reversing starters. Motor
starters shall be in accordance with Section 1B.

Control power transformers, 480-120 volts, shall be furnished as re-
quired. They shall be furnished as part of the individual starters.

2€.5.4.4.2 Wiring. The Contractor shall wire all insert-retract posi-
tion contacts, starter auxiliary contacts, overload contacts, blowing
medium pressure switches, and other accessories to local soot blower
external circuit junction boxes. All inputs and outputs as detailed in
the Contractor’s I/0 list shall be wired through the soot blower external
circuit junction box. States sliding link terminal blocks shall be pro-
vided for all control signals.

Local NEMA Type 4 push-button stations shall be provided for each soot
blower. Push-button stations shall be factory mounted on the soot blower
unit.

A set of control circuit disconnects shall be furnished at each soot
blower. The disconnects shall be States type sliding link terminal
blocks or alternate equipment acceptable to the Engineer. Disconnects,
when opened, shall electrically isolate the soot blower controls from the
remainder of the soot blowing system.
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Plug-in cables shall be used to interconnect internal soot blower equip-
ment if the equipment thus intercomnnected must be disconnected as a part
of normal routine maintenance. Plug-in cables, including plugs and re-
. . ceptacles, shall be completely factory wired. Components must be accept-
able to the Engineer. All plugs and receptacles furnished shall be rated
. for outdoor service at 600 volts ac,

A gasketed, NEMA 4 external circuit junction box shall be provided on
each soot blower for termination of external circuits. This junction box
shall contain the following.

Terminal blocks or switch blocks for connection of external
control circuits

Local starter

A 600 volt power circuit breaker with external operating handle
for interruption of the motor supply circuit

Receptacles, as required, where plug type circuit disconnecting
devices are furnished for power and control circuits to the
soot blower local limit switch and motor connection bhox

Devices, as required, to maintain system operation while the
soot blower is being serviced and the local power and control
disconnecting switches are open

All electrical devices on each soot blower shall be completely factory
wired into the external circuit junction box. Connection of field wiring

. to the external power circuit breaker, and to the terminal blocks or
switch blocks provided for the external control circuit, shall be all
that is necessary to place any soot blower in operation. All cables,
connectors, terminal blocks, and other electrical components shall be
suitable for a high temperature environment.

2C.5.5 Expansion Provisions. The catalyst housing design shall allow
for thermal expansion and contraction of the housing and catalyst blocks
without subjecting the catalyst, internal support members, or catalyst
housing to excessive stress levels while heating up, operating, or
cooling down,

#2C.5.6 Access, Observation, and Maintenance Provisions. All access
stairs, platforms, walkways, handrails, and ladders internal to the SCR
housing shall be provided in accordance with Section 2J - Access Provi-
sions. External access will be furnished by the Owner according to the
Contractor’s design as specified in Section 2J. All access doors needed
for maintenance of the SCR catalyst shall be provided. The number and
location of access doors shall include, but not be limited to, those
access doors indicated in Section 2J. Doors shall be large enough for
entry of personnel, catalyst blocks, scaffolding, and other equipment.
Personnel access doors shall be a minimum of 18 by 24 inches. Scaffold
access doors shall be a minimum of 36 by 52 inches. Catalyst block
access openings shall be sized as required to permit installation
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?nd removal of catalyst blocks. Pressuretight and vacuumtight door seals
shall be provided and doors and frames shall be structurally reinforced
to prevent deflection which could result in leakage past the seals.

Seals shall be appropriate for the expected operating temperature range.

A safety device shall be provided on each access opening to prevent the

'door from springing open during use or while the access door is being

bpened, as a result of internal pressure within the catalyst housing.

|
#a complete design for the Owner-furnished external monorail system shall
be provided for catalyst handling and transfer from grade to the #n—

stalled—;oeaaéoa—£e¥—al%—4eye¥s transfer point to the Contractor-
furnrshed monorail system as required by the Contractor’s design. All
required electric hoists and trolleys, handling tools, platforms, stalrs,
&adders and support steel shall be prewided included to support instal-
ﬂation and removal of catalyst. Structural and miscellaneous steel shall
be in accordance with Section 2J.

2C.6 CATALYST COUPONS. In order to monitor catalyst life and perform-

'ance, a minimum of 10 test coupons shall be provided and installed in

%ach catalyst layer in an arrangement recommended by the catalyst manu-
facturer. Spare catalyst coupons sufficient for two years of operation
'shall also be furnished for future reference performance and composition
Fnalysis. These samples will be tested to evaluate catalyst activity and
physical properties as the catalyst ages. Each catalyst coupon shall be
labeled with a serial number. All catalyst coupons shall be from the

'same lot as the installed catalyst.

Access shall be provided for removal of catalyst coupons as specified in

Section 2J.

2C.7 PRESSURE PORTS. Ports shall be provided upstream and downstream of
leach catalyst layer to permit monitoring of the pressure drop across the
individual catalyst layers and for performing a complete traverse of the
catalyst cross-sectional area to measure the uniformity of the air/
%mmonia/flue gas mixture across the catalyst,

|
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Section 2D - AMMONIA UNLOADING AND STORAGE EQUIPMENT

2D.1 GENERAL. This section covers the design and construction require-
ments for the ammonia unloading and storage equipment to be furnished
under these specifications.

2D.2 ARRANGEMENT. The ammonia unloading and storage equipment shall
consist of two horizontal cylindrical tanks designed for bolt-down in-
stallation on an Owner-furnished concrete pad, all piping and valves
required for unloading of liquid anhydrous ammonia and return of dis-
placed ammonia vapor to the unloading vehicle, and ammonia vaporizing
equipment. The size of each tank shall be 30,000 gallons (nominal).

*Saddles shall be shipped separate from tanks for field assembly by the
Owner’s erection contractor if required.

Each tank shall discharge ammonia vapor through a branch line to a common
discharge manifold. The branch lines shall be equipped with pneumatic
shutoff valves for isolation,

Access ladder, stairs, and platforms shall be provided to the tanks as
required for maintenance. Access provisions shall be in accordance with
Section 27.

Ammonia vaporizers shall be skid mounted and shop fabricated to the
maximum extent possible. All wiring included on the skid shall be

. terminated to a junction box. FEach ammonia vaporizer shall be mounted on
a separate skid.

All equipment furnished under this Section 2D will be located in an un-
protected out-of-doors location.

2D.3 DESIGN AND CONSTRUCTION. Each tank shall be designed for a working
pressure of 250 psig and shall be provided with lifting lugs and sup-
ports. The tanks shall be of the type manufactured by USS Chemicals
*Division of United States Steel, oz Hamler Industries, oOr equal, as

approved by the Engineer.

Each tank shall be fitted with the following accessories and instru-
mentation devices. Unless otherwise specified, instrumentation devices
shall be as specified in Section 2K - CONTROLS AND INSTRUMENTS.

2D.3.1 Code Stamp. Each tank shall be constructed and tested in ac-
cordance with the ASME Boiler and Pressure Vessel Code, Section VIII and
shall bear an ASME pressure vessel code stamp, except that the construc-
tion under ASME Table UWl2 at a basic joint efficiency of under 80 per-
cent is not authorized.
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2D.3.2 Relief Valves. Each tank shall be equipped with a dual relief
valve and manifold assembly. Relief valves shall be sized in accordance
with ANSI K 61.1 Appendix B. Relief valves and manifold shall be Rego or
acceptable equal,

2D.3.3 Piping. Piping shall be in accordance with Section 2F - PIPING.
All tank openings other than relief valve, pressure gauge, and level in-
|dicator connections shall be provided with Rego excess flow check valves.

2D.3.4 Vaporizer Assembly. Dual redundant external immersion heater/
vaporizer assemblies with primary and secondary pressure transmitters and
external thermostat protection shall be provided. Pressure transmitters
shall be as specified in Section 1B. The external thermostat shall not
allow the heater to operate above 110 F tank temperature.

2D.3.5 Pressure Reducing Station. A pressure reducing station shall be
provided in the common vapor discharge line from the ammonia storage
’tanks. The pressure reducing station shall be provided with appropriate
pressure regulators, pressure gauges, valves, piping, and fittings to
maintain the ammonia vaporizer operating pressure within the range re-
quired by the Contractor’s design.

2D.3.6 Level Indicator. One float gauge level indicater shall be fur-
nished for each tank with all required flanges and adapters. The float
gauge shall be as manufactured by Rochester.

2D.3.7 Pressure Gauges. A local pressure indicator located on each tank
shall be provided. A local pressure indicator located on the wvapor dis-
charge line from each tank shall also be provided. Pressure indicators
shall be manufactured by Rego.

2D.3.8 Foot Step. One foot step attached to the tank sidewall to pro-
vide access to the level indicator shall be provided.

2D.3.9 Leak Detection. Four sets of ammonia gas leakage detectors shall
be provided for installation around each ammonia storage tank.

2D.3.10 Ammonia Unloading Control. Local contrcl shall be provided in
the vaporizer building for ammonia unleading.

*2D.3.11 Ammonia Compressors. Dual redundant ammonia compressors shall
be furnished.

2D.4 SHOP COATING. Shop surface preparation and coating shall be in ac-
jcordance with Section 1B.

*Contract Revision
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2D.5 SHOP CLEANING AND PREPARATION FOR SHIPMENT. All equipment and com-
ponents shall be thoroughly cleaned, dried, and closed to prevent the
entry of moisture or other foreign material. Any dirt, oil, residue,
metal chips, or other surface contaminants shall be removed., Surfaces
that have been cleaned or painted shall be maintained in a clean and
undamaged condition up to, and including, packaging for shipment.

2D.6 INSPECTION AND TESTS. The Contractor shall perform the inspections
and tests as described herein. The Engineer may elect to witness the
inspections and/or tests.

Inspections and tests shall include, but not necessarily be limited to,
the following.

1. Inspection of material, size, type, quantity, dimensions,
and acceptability of all ammonia unloading and storage
equipment. Subjection of each component and assembly to

OUC 16805 NOy REDUCTION SYS 62.0205
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standard shop tests to assure proper mechanical operation

and "leaktight'" connections. Copies of certified material
reports shall be available to the Owner during shop fabri-
cation of equipment and components.

2. Shop inspection of ammonia unloading and storage equip-
ment, including instrumentation, piping, and valves to
determine freedom from defects and compliance with speci-
fication requirements )

3. Shop hydrostatic test., Test modular units including ves-
sels and manifolds after assembly at 1-1/2 times maximum
design working pressure

4. Welding and NDT processes (in accordance with ASME Code,
Section VIII)

5. Shop coating
6. Assembly and preparation of equipment for shipment

Pressure or leak test reports shall be submitted in accordance with the
Schedule of Activities in Section lA., The reports shall state test re-
quirements and the observed results. These reports shall contain the
signature and title of the Contractor or the authorized contract repre-
sentative of the agency performing the tests.

2D,7 TRUCK UNLOADING FACILITIES. The Contracter shall provide facil-
ities for unloading of ammonia transport trucks. The facilities shall be
acceptable to the Engineer. The design shall incorporate provisions for
the future addition of rail unloading facilities.

OUC 16805 NO, REDUCTION SYS 62.0205
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Section 2E - AMMONIA INJECTION EQUIPMERT

2E.1 GENERAL. This section covers the design and construction require-
ments for the ammonia injection equipment to be furnished under these
specifications.

All equipment furnished under this Section 2E and not internal to the SCR
#housing shall be skid mounted for installation on Owner-furnished founda-
tions.

2E.2 CONVEYING AIR SUPPLY. Air for transportation of ammonia shall be
provided by two full capacity conveying air fans. Conveying air
equipment shall be as follows,

2E.2.1 Conveving Air Fans. Conveying air fans shall be furnished in
accordance with the requirements specified herein,

Type Backward inclined, nonoverload-
ing, horizontal shaft, single
inlet centrifugal

Prime mover Eleetric motor, direct drive,
1,800 rpm maximum

Fans shall meet the static pressure requirements without the use of an
evase velocity recovery section. No credit shall be taken for velocity
pressure recovery beyond the fan ocutlet. Damper losses shall be charged
to the fans.

*The conveying air fans shall be skid mounted to the maximum extent
possible. This shall include complete wiring to the maximum extent.

Conveying air fans shall be as manufactured by Buffalo Forge, Champion
Blower, Chicago Blower, Robinson, or acceptable equal.

2E.2.1.1 Housing. Fan screll, side sheets, inlet box, and inlet venturi
shall be of welded steel plate construction, minimum 1/4 inch thickness,
and suitable for the duty. The housing shall be reinforced to withstand
the imposed pressures and to prevent noise and vibratien. Duct connec-
tions shall be flanged for bolt-up and seal welding.

2E.2.1.2 Rotor. The rotor shall have backward inclined, nonoverloading
blades. The shaft shall be conservatively designed for stiffness and
shall be of completely machined forged steel. Fan arrangement shall be
AMCA Arrangement 8. The entire assembly shall be dynamically balanced.
The assembly must be capable of withstanding any operating imbalance
created by foreign material buildup on the blades,

All strength welding on the rotor shall be radiographically examined in
accordance with AWS D14.4, Classification and Application of Welded
Joints for Machinery and Equipment, Article 7, Part 4, Welds that do not
meet the requirements of Article 7.3.9 of the referenced AWS Code shall
be replaced or repaired with acceptable welds.

#Addendum 2
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The first resonant speed of the rotor shall be not less than 125 percent

of the normal operating speed of the fan. Resonant speed of the rotor is .
deflned as that speed equal to the natural frequency of the combined

sprlng-mass system of rotor, bearing housing, cil film, and bearing sup-

pQrt, but excluding the foundation.

|
2E 2.1.3 Bearings. Fan bearings shall be supported on a steel base.
B$ar1ng housings shall be prov1ded with shaft seals and 0il caps which
prevent dirt and water contamination of the oil.

T?e bearings shall be self-aligning, split sleeve type. If required,
bearing lubrication shall be of the flow through flood type.

2E.2.1.4 Motors. Conveying air fan motors shall be furnished in
accordance with the requirements of Section 1lE.

2?.2.1.5 Shaft Couplings. Fan shaft couplings shall be furnished in
accordance with Section 1B. The maximum brake horsepower requirement
shall be determined based on the motor torque developed during start,
acceleration, and deceleration if stalled.

2E 2.2 Conveying Air Fan Qutlet Dampers. The conveying air fan outlet
dampers shall be of the parallel blade louver type and shall be furnished
with pneumatic operators with speed control valves.

The damper operators shall be for on-off control of the dampers. A

120 volt ac solenoid valve shall be provided for each damper which opens
the damper when energlzed. The solenoid valve shall be as specified in
Sectlon 1B and shall be in a NEMA 4X enclosure. Filter regulators shall
bé furnished for the damper operators.

Open and c¢losed limit switches shall be furnished for each damper and
shall be as specified in Section IB., Limit switches shall be shop in-
stalled on dampers.

2E.3 AIR AND AMMONTA MIXING. The ammonia shall be diluted and mixed
w%th conveying ailr prior to injection into the flue gas stream, The
resultant air and ammonia mixture shall typically contain between 2 and
5|percent ammonia by volume for all load conditions, and in no case shall
contain more than 8 percent ammonia by volume.

The air/ammonia mixing chamber shall meet all NFPA requirements regarding
séfety in handling air and ammonia mixtures.

2E 4 AMMONIA INJECTION GRID. An ammonia 1n3ectxon grid shall be
pr0v1ded to evenly distribute the air and ammonia mixture throughout the
flue gas stream. The ammonia injection grid shall be located in the
vertical ductwork run with upward flue gas flow upstream of the catalyst
housing.
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The injection grid shall be designed and arranged to ensure uniform
mixing between the ammonia and the flue gas stream. The injection grid

. ) shall be designed with multiple injection branches. A combination of
perpendicular branches oriented along both the long axis and the short
axis of the ductwork shall be installed to provide a crossing pattern of
the branches. Each branch of the injection grid shall be fed from a
common supply manifold which shall be located external to the ductwork.
Each branch shall include flow orifices and independent flow rate
adjusting valves to allow maximum tuning flexibility. Valved test
connections for a manometer shall be provided on each branch of the
injection grid. The test connections shall be routed to an accessible
location near the flow rate adjusting valves.

The injection grid shall be properly supported to prevent thermal
distortion and damage due to vibration induced by the exhaust flow. The
injection grid shall be designed for maximum thermal expansion, and the
design shall consider maximum thermal expansion without cooling provided
by the flow of ammonia and dilution air.

All injection grid piping connections inside the flue gas ductwork shall
be socket or butt weld type. Nozzles shall be designed to be free from

plugging.

A static mixing device shall be installed downstream of the injection
grid to thoroughly mix the ammonia with the flue gas. Each stage of the
static mixing device shall be oriented so as to redistribute the gas
along the long axis of the ductwork cross section.

. 2E.5 INJECTION SHUTOFF VALVE. A motor-operated ammonia injection
shutoff valve shall be provided to stop the flow of ammonia and dilution
air to the ammonia injection grid. The injection shutoff walve shall be
in accordance with Section 2G - VALVES,

2E.6 PIPING. Piping shall be in accordance with Section 2F - PIPING.
Injection grid piping and nozzles shall be constructed of 316 stainless
steel.

*2E.7 AMMONIA VALVE ENCLOSURES. A1l valves shall be furnished with a
valve enclosure. The enclosure shall be designed for leakage detection.

*2E.8 AMMONIA METERING SKID. The ammonia metering skid shall include
ammonia metering valves and inlet filter. Shop assembly shall be to the
maximum extent.

The metering valves shall be sized for the full range of ammonia flows.
Two sets of split range control valves shall be furnished if required for
accurate control.

_ . *Contract Revision
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Section 2F - PIPING

2F.1 GENERAL. This section covers the furnishing of interconnecting
piping required for selected equipment furnished under these specifica-
tions except as otherwise specified herein. Piping to be furnished shall
include all pipelines indicated in light lines on the Flow Diagrams in-
cluded with these specifications. Piping shall be furnished in accord-
ance with the Pipeline Listing included with these specifications.

Piping 2-1/2 inches and larger shall be shop fabricated as specified
herein, Piping 2 inches and smaller shall be field fabricated and shall
be shipped to the jobsite with pipe in random lengths and with loose
fittings and valves. Fittings and valves for each pipeline shall be
separately crated or boxed. Shipping crates or boxes shall be clearly
marked to indicate the contents. Boxes and crates shall have waterproof
linings to prevent entry of dirt and moisture.

It shall be the Contractor's responsibility to determine a feasible rout-
ing for each pipeline furnished under these specifications, including
field fabricated pipelines, and to ship all materials, except welding
rod, required to field fabricate and erect all piping. If additional
materials are required to complete the field fabrication or erection of
the piping, the Owner will notify the Contractor of such shortages. If
the Contractor fails to ship the additional material within 10 days after
receiving such notice, the Owner shall have the right to purchase the
additional material directly and deduct the costs thereof from the agreed
contract price.

The routing for all piping to be furnished under these specifications,
including field fabricated piping, shall be shown in detail on piping ar-
rangement drawings prepared by the Contractor. The Contractor shall have
the Engineer's acceptance of the piping arrangement drawings before shop
fabrication or shipment of loose materials for field fabrication is.
started,

Piping shall be easily ventable and drainable. Vent and drain connec-
tions and valves shall be provided as required.

Piping shall be designed to present a neat rectangular form and to allow
convenient access to valves, instruments, and equipment. Piping shall
not block passageways or walkways. A minimum overhead clearance of 7'-6"
shall be main-tained through passageways and walkways.

2F.2 PIPELINE LIST. The Pipeline List for the work under this Contract
is included under the scope of the following drawing bound at the end of
this section.
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Drawing No. Rev Title

*y 16805-2UUU-M0134 e 1 PIPELINE LIST
NO, REDUCTION SYSTEM

The Pipeline List designates the pipeline identification number; line
Qescrlptlon, operating, design, and test pressures and temperatures; pipe
material, nominal sizes end corresponding schedule or wall thickness;
valve class rating, end preparation requirements, and material; insula-
tlon class; welding remarks; and special features.

r’F 3 CODE REQUIREMENTS. Except as specified otherwise herein, all mate-
11als and fabrication shall be in accordance with the requirements of the
Amerlcan National Standard Code for Pressure Piping, ASME B31.1-1989,
Power Piping and all addenda thereto through and including B31.1a-1989 as
jssued January 31, 1990; and all federal, state, and local regulations,
when applicable. Ammonia piping shall conform to ANSI/ASME B31.3,
Ghemlcal Plant and Petroleum Refinery Piping.

“F 4 MATERIALS. Piping materials shall be in accordance with the fol-
low1ng requirements except where special materials are specified in the
Plpellne Listing.

“F 4.1 Pipe. Carbon steel and stainless steel pipe shall be ungalva-
nlzed seamless type with schedule numbers, sizes, and dimensions conform-
1ng to ANSI/ASME B36.10M. Steel pipe shall conform to the ASTM standards
de51gnated in the Pipeline Listing.

2F.4.2 Fittings. Except as otherwise specified herein, fittings shall
?e constructed from materials equivalent to the pipe with which they are
used.

Fittings such as elbows, tees, crosses, reducers, and caps shall be used
for all changes in piping direction, intersections of piping, piping size
changes and end closures.

pnless otherwise specified herein, fittings 2-1/2 inches in nominal size
and larger shall be of the butt welding type and fittings 2 inches and
smaller shall be of the socket welding type.

Butt welding fittings shall conform to ANSI/ASME Bl6. 9 and shall be con-
btructed in accordance with ASTM A234/A234M or ASTM A403/A403M. The wall
*hlcknesses in the fittings shall be equal to the pipe with which the
flttlngs are to be used.

Socket welding fittings shall conform to ANSI Bl16.11. The fittings shall
be 3,000 pound minimum pressure class.

9F.4.3 Flanges. Carbon steel flanges shall be of the raised face
beldlng neck type and shall conform to ANSI B16.5 with materials in

#ﬁddendum 2
*IContract Revision
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accordance with ASTM Al105/Al05M. Flanges which mate with flat faced
valve or equipment flanges shall be flat faced.

2F.4.4 Flange Bolting. Flange bolting shall conform to the applicable
provisions of ANSI Blé.l and Bl6,S,

Bolting shall consist of threaded bolt studs with two nuts for each stud.

Bolts and nuts shall be heavy hexagonal head conforming to ANSI Bl§.2.1
and ANSI/ASME B18.2.2.

Materials for carbon steel bolting shall be in accordance with ASTM A307,
Grade B,

2F.4.5 Gaskets. Spiral wound gaskets of stainless steel and nonasbestos
filler shall be used for all flanged steel joints. Gaskets containing
asbestos are not acceptable.

2F.5 PIPING FABRICATION. Piping 2-1/2 inches and larger shall be shop
fabricated to a dimensional tolerance of *1/8 inch and shall be designed
to fit the equipment without field cutting, welding, or other
modifications.

Welding shall be in accordance with the requirements of Section 1W,
WELDING.

2F.5.1 End Preparation. Preparation of butt welding ends for field con-
nections furnished by the Contractor shall be in accordance with the re-
quirements stated below and the requirements for V-bevel end preparation
indicated on the Field Butt Weld End Preparation drawings included with
the Pipeline List.

Pipe ends for socket weld connections shall be reamed to full inside di-
ameter to remove all burrs and obstructions.

2F.5.2 Fabricated Sections. The length of shop fébticated piping sec-
tions shall be the maximum allowable within the limitations of handling
and shipping.

The choice of field weld locations and configuration of the sections

shall be selected with consideration of the problems of field erection.
Wherever possible, field welds shall be placed in convenient locations.
Location of field welds shall be subject to the Engineer's concurrence.

2F.5.3 Cleaning and Painting. The interior and exterior of all piping
shall be thoroughly cleaned before shipment to remove all mill scale and
foreign matter.

The exterior surfaces of carbon steel shop fabricated piping shall be
provided with one coat of primer in accordance with Section 1B,
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Spop fabricated piping shall be clearly marked with identifying piece
marks on each fabricated section. Piece marks shall be shown on all
manufacturer's drawings.

U#less otherwise specified for "shotblast cleaning" in the Pipeline List-
ing, the interior surfaces of all shop fabricated piping shall be cleaned
with a power driven mechanical cleaner. The interior surfaces of shop
f&bricated piping specified for shotblast cleaning shall be thoroughly
blast cleaned using metal shot. After cleaning, interior surfaces of all
piping shall be thoroughly air blown.

Shot blast or gritblast cleaning shall be free of silicon containing
m?terials. Sandblasting will not be allowed. After cleaning, these
s?rfaces shall be protected with a temporary water soluble coating of
DPBois 910 or acceptable equal.

|
2f.5.4 Protection During Shipment. Open ends of shop fabricated piping
shall be closed with suitable metal caps or wooden blind flanges securely
| P . . 4 . .
aF[ached to the piping te prevent their being dislodged during loading
and unloading. All machined surfaces shall be coated with a rust-
preventive compound of a type acceptable to the Engineer.
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PIPELINE LIST ABBREVIATIDONS

The following abbreviations are used in lhe attached Pipeline List.

Head i ng

PIPEL INE
1D NUMBER

LINE DESCRIPTION

PRESSURES/
TEMPERATURES

DPER/
DSGN
TEST

List Entrcy
Z2AAA-BBB-XXXX

IX>T

VAC
ISLT
AMB

Description

Pipeline ldentification Code wilh the lormal
accordance with the foilow:ng.

AAA System Code
BBE Function Code
XXXX Sequence ldentitier

Pipeline Description

Dperat ing Pressure and Temperaturce
Des:ign Pressure and Temperature

Test Condil.ons

Common abbreviations used as follows.,

Ib/sq 1n. gauge

Ib/sgq in. absolute

N wg

N Hg. absolute
Atmosphere

External pressure 15 ps.
In-service leak Lest
Ambient

Fahrenheit

2l
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H A}

PiPE
MATERIAL/
NOMINAL
SIZE {(IN)
SCH-MH

1 ntr

Degcription

Pipeline Informat ,on

Common abbreviations used as tollows.

Class
Cement-i.ned
Ductile Iron
Grade

Inside diameter
Larger

Minimum wall
Nomimal pipe size
Remark

Scheduie

Smal ler

Seamless

Standard weight
Type

Extra strong
Double extra strong

Piping Material Designal.on

Nominal Pipe Size (inches)

Piping Scheduie. Minimum KWall. or Nominal
required for the corresponding piping bicde

indicated under NDMINAL SI1ZE-IN.

Wia l |
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Head.ng \ nirc Descraption
VALVES vValve Informatlion
S1ZE RANGE
FROM Minimum valve size Tor which valve nfoemisl aon
is applicable.
0 Maximum valve size for which valve nfuoirmiat con

is applicable.

CLASS CL XXX ANSI[ valve class
XXX LB UL working pressure
MATERIAL Valve Body Maler.ial
ALLDY 20 Alloy 20
BRZ Bronze
Cl Cast iron
Cs Carbon steel
DI Ductile iron
[8BM Iron body bronze mounted
PVC Polyvinglehloride
5SS Stainless steel
2~1/4 CR 2-1/4 percent chromium alloy stecl
5 CR 5 percent chromium alloy sleel
END PREP
BTWLD Butt-weld ends
FLGD Flanged ends
LUG WFR Lug wafer
SCRD Screwed ends
SHLD Sockel-weld ends
WRFER HWafer
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H L0 List Entry ot el
INSL Piping Insulation £lass des.gnated as follows,
CLs/
Insutat.on Thickness
[nner Inner
Pipe Size Layer Layer Totai
inch ynch inch nch
A 1-1/2 and smalier =172 -- 2-172
2 to 3 pd 1-1/72 3-1/2
4 o B c-1rs2 2 4-1/2
10 and larger 3 2-17/2 5-1/2
B 1-1/2 and smaller 2-172 -- 2172
2 to 3 1-172 1-1/72 3
5 to 10 2 1-1/2 3172
12 and larger 3 2 5
| 1
C 2 and smaller 1-172 - 1-1/2
2-1/2 ang larger 2-1/2 -- 2-1/2
D 2 and smaller 1 or Std -- 1 or Sid
2-1/2-10 1-1/2 - 1-1/2
12 and larger 2-1/2 -- 2-1/2
0/H Cltass D insulation for personnel protect.on,
H 1-1/72 and smal ler 172 -- 172
2 and larger 1 - 1
o | 09/15/92 INITIAL [SSUE g emd
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Field Butt Welding and Lid Preparat jon ceguaement g
des.gnated as follows.

GTANW Frud Butt Weld
Required Backing FPipe Wall Piep End Prep
[Nole 1) R ngs Thichness Type _Drawing
W-1 Yes No M.n KWall J DM-0100
q
SCH lgreater J OM-0102
than 3/8) DM-0103
SCH Lless Lthan v DM-0102
or egual Lo 3/B) DM-0103
W-2 (Notle 2) No SCH (greater J DM-0102 |
than 3/8) DM- 0103
SCH | less Lhan v BM-010.2
or egqual 1o 378) LM-0103
W-3 No No SCH lgreater J M-0102
Lhan 3/B1 DM-0103
SCH [iess Lhan v DM-0102
or equal Lo 3/8) LDM-0103
W-4 No Opt S5CH (greatler J DM-0102
than 3/8) OM-0103
|
SCH Lless Lthan v M-0102
or equal o 3/8) DM-0103
0 | 09/15/92 INITIAL ISSUE g |ed
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FLUID
FOR INSTR SEL/

PIPELINE FEATURES

List Epicy raptls
GTAKW End
Required Backing Pipe Hall Prep
[Note 13 Rings Thickness Type
W-5 Yes l No Min HWall v
Noles:

1. For pi p.ng that requires Gas Tungster Arc
Weiding IGTAKW) . the GTAH process shali be
used for the first pass.

2. The First pass welding process for ali
maleri,als except carbon steel shall
be gas tungsten arc welding.

The first pass welding process for coarbon
sieel mater.als shall be one ot Llhe

following.

- Gds Tungsten Arc HWelding.

- Shielding Metal Arc Welding usiny
either EBGI0 or L7010 Electrudes
with Open Butt Root Pass.

Process Fluid for instrumenl seleclion.

Special Piping Des gn Regquirements or Features.

Butt HWeld
End Prep
Drawing

DM-0101
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a5 TYP]
FITT

CAL SECTION - VALVES.,
INGS. AND FLANGES

1
l2 X NOM.

| WALL 457 TYPICAL SECTION - VALVES.
THICKNESS rn]rmcs. AND FLANGES

MAX. . 1
SLOPE LINE V- o & 1t 15 X Now.
. 1 WALL MAX. WALL
N . THICKNESS THICKNESS
} i MAX T CNESS
MIN. WALL o 30° - HICKN -]
P o THICKNESS < SLOPE LINE
' .
20° + 23 MAX, WALL 1 ;
NOM. 1% MAX, THICKNESS "“*—_,_‘_‘ 37=* + 2-°
0.0. l 3/16“ R --< | 2 2
1 I Ll/32" MAX. 8h: J 1 1 Slo1et MAX
s/6a- + 176474 € L NISALIGNMENT P B 1 misa N
SEE _NOTE 3 FOR SEE NOTE 3 FOR
INTERNAL MACHINING INTERNAL MACHINING
REQUIREMENTS REQU |REMENTS

wyn _ M | A /8"
NOTE:

1. ALL FIELD WELDS FOR PIPING. VALVES, FITTINGS. ETC. MUST HAVE 3. IF INTERNAL MACHINING [5 REGUIRED TQ MEET 1.D. REGQUIREMENTS
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80 2.834 2.943 9,411 9.461 14.442 14.492 19.513 18.583 10 33.373 33,423
160 2.653 2.703 9192 9,242 14,115 14. 165 19,075 19.125 | STD | 33.263 33,313
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Section 2G - VALVES

2G.1 GENERAL. This section covers the requirements for automatic,
control, special, and general service valves to be used in the NO,
Reduction System. As a minimum, all numbered valves indicated on the
flow diagrams shall be furnished by the Contractor.

2G.1.1 Valve Identification. Each valve 'shall be provided with a perma-
nent stainless steel tag securely attached to the valve with 0.050 inch
diameter stainless steel wire. The tags shall be stamped with the prefix
and valve numbers corresponding to those given on the flow diagrams.

Each accessory item furnished with the valve, but not securely attached
to the valve, shall be provided with an identical identification tag.
Drawings and correspondence referring to a valve or valves shall use the
same valve identification number for reference.

2G.1.2 Code Requirements. Valves shall be designed and constructed in
accordance with the latest applicable requirements of the Valve Manu-
facturer's Association, the ASME Code for Pressure Piping, ASME B31.1-89
and all addenda thereto through and including B31.1-1989 as issued Jan-
uvary 31, 1990, and ASME Boiler and Pressure Vessel Code, Section VIII-
1989, including the winter 1989 addenda, except where modified or sup-
plemented by these specifications.

Except as otherwise specified, steel body valves shall be constructed in
accordance with the latest applicable requirements of ANSI/ASME Bl6.34
for butt weld end valves and ANSI/ASME B16.5 for flanged valves} and
shall be designed using stress values which do not exceed the maximum
allowable stresses specified in the ASME Boiler and Pressure Vessel Code.

Flanged and butt weld valves shall have face-to—-face and end-to-end di-
mensions which conform to the latest requirements of ANSI/ASME B16.10.

Valves furnished for use in ammonia applications shall be suitable for
the service.

2G.2 AUTOMATIC VALVES. Automatic valves shall be provided in locations
as indicated on the flow diagrams to provide for the automatic operation
of the system and its component parts. Alr operated valves shall be
equipped with stem position indicators and with the required air cham-
bers, adjustable orifices, and other devices to produce slow opening and
closing operation to prevent water hammer.

2G.2.1 Automatic Shutoff Valves. Valves of the type indicated on the
flow diagrams shall be furnished for the system.

The valve manufacturer shall be responsible for properly mounting the
valve operators and limit switches on the valves.

OUC 16805 NO, REDUCTION SYS 62.0205
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2G.2.2 Control Valves. Control valves and accessories shall comply with
the Control Valve Specification Sheets included at the end of this sec-—

I, .. .

tlDﬂ- In addition to the control valves shown on the flow diagrams, the
Contractor shall furnish all other control valves required for operation
of the NO, Reduction System. The control valves, operators, controllers,
p931t10ners, and filter-pressure regulators shall be as manufactured by
the Fisher Controls Company.

A11 control valves shall be furnished with pneumatic spring opposed
dlaphragm operators. Diaphragm operators shall be Fisher Controls

Mpdel 667, or acceptable equal. Valve operators specified on the Control
Vblve Specification Sheets with valve action spring "open" or "closed"
shall be provided with a mechanical spring to fully open or close the
valve as applicable on loss of air pressure,

Valve operators and stems shall be adequate to handle the unbalanced
forces occurring under the specified flow conditions or the maximum
differential pressure specified. An adequate allowance of stem force, at
1East equxvalent to 50 pounds per lineal inch of seating surface, shall
be provided in the selection of the operator to assure tight seating
unless otherwise specified. The operators shall be designed to produce
the required stem force with supply air pressures not required to be
greater than 45 psig.

D}aphragms shall be molded rubber and diaphragm housings shall be of
pressed steel construction.

Operators shall be supplied with nameplates which indicate the air pres-
sures at full open and full closed positions. The pressures shall be
lésted for maximum differential and for zero differential across the
valve.

2G.2.3 Valve Air Supply. Instrument quality air will be supplied by the
Owner. Air pressure will vary within the range indicated in Section 1B,

2?.2.4 GCaskets. Three sets of gaskets shall be furnished for each
antrol valve: one set to be installed and two spare sets.

Zb 3 MANUAL VALVES. Type, construction, and materials for manual
general service valves shall be as specified in the Pipeline List. The
valves shall be provided as indicated on the flow diagrams.

Type 316 stainless steel ball valves shall be Powell Figure 2490A-SWE, or
acceptable equal, with socket-weld ends.

Splenoid valves shall be as specified in Section 1B.

N%nstainless steel valves shall be painted in accordance with the re-
q?irements of Section 1B.

OUC 16805 NO, REDUCTION SYS 62.0205
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CONTROL VALVE SPECIFICATION SHEET
ORLANDO UTILITIES COMMISSION

STANTON ENERGY CENTER, UNIT 2
BsV PROJECT 16805

VALVE DESCRIPTION

Piping & Instrument Diagram 166805-DM-1053A Number Reguired _2 Valve Tag{s) _Later
Service Ammonia Control Valve
Fluid Ammonia Vapor sp Gr _~= Viscosity -=
VALVE DESIGN DESIGN LOw OTHER
Flow Rate As Required
Inlet Prassute . Ammonia Vaporizer

Inlet Temperature

Qutlet Pressure

Percent Travel Preferred 20 percent to 70 percent

Predicted

Inner Valve Type Tight shutoff, single port, linear characteristigs

Maximum Differential Pressure Maximum Temperature

VALVE CONSTRUCTION

BODY " MATERIALS
Body Type _Fisher EZ or acceptable egual Plug 416 S8
Body Pressure Class _CL 600 Seat Ring _TFE
Body Material Forged Steel Cage -
Body Ends Socket Guides -
Guide Location Stem 316 ss
Cooling Fins No Disk -
Body Size Seat 316 S8
Mfr to Recommend X Packing Teflon V-Ring
Preferred: Inlet
Cutlet
VALVE QPERATOR OPERATOR ACCESSQRIES
Type Pneumatic Diaphragn Peositioner Yes 4-20 mA input
Signal Range 6-130 psig Limit Switches Open -
Valve Actien Closed
Flow Cpening Handjack Yes Stops
Spring Clesing Solencid -
Signal Increase QOpens Other -
CONTROLLER
PRESSURE TEMPERATURE LEVEL
Type - Type - Type Electric
Adj Range — Adj Range - Adj Range =
Max Press - Max Press/Temp - Cage Conn -
Mounting -= Mounting -= Press Class -
. 5ig Range - Capillary Lgth - Sig Range 4-20 mA
Reset or Rate —- Pipe Conn - Cooling Ext -

Gage Glasses -

Reset or Rate -—-

VALVE FEATURES

The control valve shall be furnished complete with stainless steel pressure tubing and isolation

valve, Fisher Type 67 AFR yoke mounted air supply filecer - regulator, with outlet gauge all factory

assembled and mounted. Control signal is 4-20 mA from Owner-furnished DCIS.
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Service

Fluid

VALVE DESCRIPTION

CONTROL VALVE SPECIFICATION SHEET

ORLANDO UTILITIES COMMISSION
STANTON ENERGY CENTER, UNIT 2
B8V PROJECT 16805

Piping & Instrument Diagram 16805-DM-10538 Number Required _2
Ammonia Pressure Regulator

Ammonia vVapot

VALVE DESIGN

Flow Rate

DESIGN

As Required

5p Gr

-= Viscosity

LOW

Valve Tag(s)

Late

I

OTH

ER

Inlet Pressure
Iniet Temperat
Qutlet Pressur

Percent Travel Preferred

Inner Valve Ty

Maximum Differential Pressure

BODY

Body Type

Ammonia Vaporizer

ure
a

Predicted

pe

VALVE CONSTRUCTION

20 percent to 70 percent

Self-contained, self-operated, pressure reducing valve

Fisher 95 H or acceptable egual

Body Pressure Class

Body Material
Body Ends

CL 600

Forged Steel

Screwed

Guide Location

Cooling Fins
Body Size

No

Mfr to Recommend

Preferred:

VALVE OPERATOR

Inlet
Qutlet

VALVE FEATURES

MATERIALS

Plug

Maximum Temperature

Seat Ring

Cage -

Guides —

Stem

Disk --

Seat -

Packing

Teflon V-Ring

OPERATOR ACCESSORIES

Type Self-contained Positioner -=

Signal Range Limit Switches Cpen -
Valve Action Closed

Flow Handjack Stops
Spring Closing Solencid -=

Signal Increase Other ==

CONTROLLER
PRESSURE TEMPERATURE LEVEL

Type i Type - Type ——
Adj Range -= Adj Range - Adj Range -
Max Press - Max Press/Temp -= Cage Conn -=
Mounting -= Mounting - Press Class -
Sig Range - Capillary Lgth - Sig Range -=
Reset or Rate —— Plpe Conn - Cooling Ext ==

Gage Glasses

Reset or Rate
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Section 2H - DUCTWORK AND EXPANSION JOINTS

2H.1 GENERAL. Flue gas ductwork, supports and hangers, gas distribution
devices, test ports, and instrument connections required for the NO,
Reduction System furnished under these specifications shall be furnished
as indicated on the drawings included herein,

Ductwork to be furnished includes all ductwork identified on the drawings
included with these specifications as being within the limits of the
Contractor's scope of supply.

A model test shall be conducted as specified in Section 24,

2H.2 ARRANGEMENT. The ductwork shall be arranged as required by the NO,
Reduction System design, model tests, accessibility for monitoring and
testing, space utilization and appearance considerations. Unless other~
wise accepted by the Engineer, ductwork shall be arranged as indicated on
the drawings included herein.

Final ductwork arrangement shall be based on the model rest resulcs.

2H.3 DESIGN CRITERIA. Ductwork shall be designed in accordance with the
following criteria.

Maximum gas velocity
for design flow com-
mensurate with oper-
ation at maximum con-
tinuous rating of the
steam generator as

specified in Section 2A 3,000 fpm

Wind load 100 mph

Seismic load As specified in Section 2A
Insulation load 5 psf

Dust load, floor surface 85 pst

Live load, where applicable 75 psf

Minimum design pressure

At allowable design As specified in
stress at continuocus Section 2A
operating temperature

or maximum transient

temperature if appli-

cable

OUC 16805 NO_ REDUCTION SYS 62.0205
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At yield stress at As specified in
continuous operating Section 2A
temperature

Minimum design vacuum

At allowable design As specified in
stress at continuous Section 2A
operating temperature

or maximum transient

! temperature if appli-

cable
At yield stress at As specified in
continuous operating Section 2A
temperature
Continuous Maximum
Design temperature Operating Transient
SCR reactor module As specified As specified
in Section 24 in Section 2A

The maximum transient temperature excursion shall be assumed to have a
duration of 30 minutes.

Maximum allowable stresses in the materials shall be in accordance with
tPe AISC Manual, Ninth Edition and its commentary. The value of F, for
material for the design of the ductwork and internal bracing and trusses
sPall be the 0.2 per cent offset yield strength at the design tempera-
tﬁre.

T%e Contractor's ductwork design calculations shall be available for the
Owner's review at the Contractor's facilities. Upon the Owner's request,
the Contractor will provide ductwork design calculations for specific
components when necessary to resolve a problem.

2#.4 MATERIALS. All materials shall be new and undamaged and shall con-
fPrm to pertinent AISC and ASTM standard specifications and the following
rFquirements.

Ductwork plates ASTM A588
and shapes ex-
posed to flue gas

External stiff- ASTM AS588
eners not ex-
posed to flue gas

OUC 16805 NO, REDUCTION SYS 62.0205
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Steel pipe for ASTM A588

interior stiff- Schedule 80 minimum

eners

Shop bolts ASTM A325

Field bolts ASTM A325

Expansion joint IFI-104, Grade 303-A 303-A
bolts or 305

2H.5 CONSTRUCTION REQUIREMENTS. All ductwork and gas distribution
devices shall be constructed of steel plate not less than 1/4 inch thick.
The thickness shall include a minimum of 1/16 inch for corrosion
allowance and will be properly stiffened to structurally withstand the
specified design pressures for a plate thickness of 3/16 inch.

Internal duct bracing and trusses shall be provided at intervals of
approximately 20 feet and shall be constructed of steel pipe with wall
thickness sized for the design stresses.

Ductwork shall be designed to prevent pulsations and noise generation.

Gas distribution and mixing devices shall be provided with stiffeners and
supports and shall be designed to preclude vibration or flutter in the
gas stream under all specified flow conditions. The devices shall be
bolted to the ductwork such that they are removable.

External duct stiffeners shall utilize shapes of the same depth to facil-
itate installation of insulation and lagging. Fabricated shapes made
from plates may be substituted for rolled shapes if the properties of the
fabricated shapes are equivalent to or better than the rolled shapes.

Access doors shall be provided to permit access to all ductwork sections
and between all major items of equipment. The doors shall be not less
than 18 inches by 24 inches in size, gastight, with bolted closure.

Ductwork shall be of all welded construction except as specified other-
wise herein.

All ductwork materials and accessories shall be shop seal welded with
field bolting fit-up and seal welding construction except where bolted
connections are indicated on the Contractor's drawings and accepted by
the Engineer and shall be shop fabricated subject to shipping limita-
tions.

Where field fit-up and seal welding are required, joints shall be con-
structed such that the overlap shall be in the direction of the gas flow
and the seal weld shall be done on the gas side.

OUC 16805 NO, REDUCTION SYS 62.0205
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The ductwork shall be fabricated in shipping units. Shipping units shall
7|3e designed to require a minimum of field welding within the limits of .
shipping requirements. Temporary braces and stiffeners shall be in-

stalled as required to maintain the true shape of all components during

shlpplng

Permanent internal bracing and trusses shall be installed in the shop and
prov1sxons shall be made for field comnection of the bracing and trusses
between ductwork sections, where required, by welding.

Fabrication tolerances shall be controlled to permit the ductwork to be
Frected within the specified erection tolerances. At joints, each edge
shall match the adjoining edge in all dimensions within a tolerance of

1/8 inch, Edges and corners which do not fit up within this tolerance

shall be reworked or replaced.

EH 6 WELDING. Except as otherwise specified, all shop welding and
related operations for the ductwork shall be in accordance with the
requirements of Section 1W.

All welded joints exposed in exterior locations or subject to submergence
Ln any location shall be provided with seal welds along all contact
?dges

All interior seams and joints of the ductwork shall be seal welded.

°H 7 EXPANSION JOINTS. Leakproof expansion joints shall be provided as
Fequired and approved by the Engineer to prevent deformation or failure
of structures or equipment as a result of thermal expansion. All expan-
sion joints for ductwork provided under these specifications shall be
provided. The expansion joints at the interface of Owner-furnished
@uctwork with Contractor-furnished ductwork will be provided by the

Owner.

#Joints shall be fabricated of corrosion-resistant steel conforming to
ASTM A588. Expansion joints shall be designed so that they will not pack
with ash and dirt deposits.

#

*The decision regarding the design (metallic or nonmetallic) of the
expansion joints shall be agreed between the Contractor and Engineer no
later than September 1, 1992.

#gddendum 2
*Contract Revision
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. #2H.8 DUCTWORK SUPPORT. Ductwork may shall be tep—suppexrted—ex bottom
supported aé—required-by—the—Contrasterte—design. Ductwork support shall

be in accordance with the following criteria.

. #Addendum 2
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2H—8—3——8eteeu—ggggggggg—nueew0¥kf The ductwork shall be provided with
Folumn extensions or stubs to project from the ductwork to the structural
support framework.

#he Contractor shall provide Merriman "Lubrite" or acceptable equal
expansion bearing assemblies for installation between the ductwork free
Fupport points and the support structure. Flat expansion plates, radius
plates or spherical plates shall be provided as required for the applica-
tion, All necessary bearing plates and anchorages shall be provided by
Fhe Contractor such that the interface between the ductwork stub columns
and the tops of the structural support framework columns is a steel plate
to steel plate comnection requiring only a field weld.

ZH 9 ACCESS PROVISIONS. Exterior access provisions necessary to provide
complete and convenient access to the ductwork and expansion joints will
Pe provided under separate specifications. Provisions will be made for
access to the top (roof) of all horizontal ductwork for inspection and
Paintenance of flexible expansion joints,

Interior steps or ladders shall be provided by the Contractor where
location of inspection doors will not permit access to all areas of the
guctwork interior for inspection or maintenance except by ascending or
descendlng inclined ductwork surfaces. Interior handrail shall be
provided in all areas where a falling hazard may be present.

Access provisions shall be adequate for all operation, inspection, test-
ing and maintenance activities.

Fhe Contractor-furnished access provisions shall be designed and fabri-
cated as specified in Section 2J and herein.

ZH 10 TEST PORTS. Test ports to obtain samples required to conduct the
performance tests specified in Section 2B shall be provided at locatioms
acceptable to the Engineer and in accordance with the recommendations
?erived from the model tests,

Test ports required for flow traversing of ductwork to verify flow model
and adjust ammonia injection grid branch flow shall be provided. Test
bort location shall consider ductwork configuration and accessibility for
testing and use of test equipment.

#%lddendu- 2
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2B.11 INSTRUMENT CONNECTIONS. Instrument connections shall be provided
as required to permit installation of instrumentation sensing devices re-
quired to monitor and control the operation of the NO, Reduction System
in accordance with the requirements of Section 2K.

2H.12 PAINTING. Protective coatings for auxiliary items such as hangers
and miscellaneocus steel which will be visible after installation shall be
in accordance with the requirements of Section 1B,

Ductwork which is to be covered by insulation and lagging shall also be
prime painted as specified in Section 1B,

OUC 16805 NO, REDUCTION SYS 62.0205
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Section 2I - DUCTWORK DAMPERS

2I.1 GENERAL. This section covers the construction requirements for the
dampers.

Dampers shall be constructed to withstand the differential pressures en-
countered when operating under the conditions specified in Section 24,

All parts shall be serviceable without removing the damper frames from
the ductwork.

Dampers shall be provided with a mechanical lockout for use when person-
nel access to equipment is necessary.

Dampers shall be considered as structural members, and as such shall be
designed in accordance with the applicable provisions of the AISC and as
specified herein.

Allowable bending stress in any component shall not exceed
60 percent of yield at design conditions.

The combined axial compressive and bending stress shall not
exceed 60 percent of yield at design conditions.

Deflection of frame components shall not exceed the length of
the component divided by 360 (L/360).

Damper blade deflection at the maximum design differential
pressure across the damper shall be such that it does not
interfere with damper operation or sealing capability.

Dampers shall be constructed such that flue gas cannot leak to the
atmosphere.

All austenitic stainless steels and high nickel alloy shall be protected
with rub blocks in such a way as to avoid contact with steel alloys or
free iron.

Dampers shall be manufactured by one of the following manufacturers.

Air Clean Damper Co.
Bachman Industries Inc.
Damper Design Inc.
Effox Inc.

Mosser Damper Co.

All welding shall be in accordance with the requirements of Section lW.

2I1.2 LOUVER DAMPERS. Louver dampers shall be of the parallel blade
type.

OUC 16805 NO, REDUCTION SYS 62.0205
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The damper net areas shall approach, to the maximum extent practical, the
iPside area of the duct cross section.

20.2.1 Materials. Dampers shall be constructed of corrosion- and
erosion-resistant materials which are equivalent to the following.

SCR Inlet Dampers and Bypass Dampers

Frame ASTM AS588
| Blade skin ASTM A588
Axles Carbon steel (ASTM AlQ6) if pipe

shaft axle; stainless steel
(Carpenter Custom 450 or other
acceptable stainless steel in
accordance with ASTM AS564) if
solid shaft axle; ASTM AS5S88 if
structural shape axle

Axle stub ends Stainless steel (Carpenter Cus-—
tom 450 or other acceptable
stainless steel in accordance
with ASTM A564)

Seals ASTM B575, Alloy C-276

Seal retainers ASTM AS88

Shop and field bolts ASTM A325, Type l-bolts, nuts,
for structural connections washers and load indicator wash-

5 ersy 7/8 inch diameter. Install
in accordance with manufacturer’s
written instructions

21.2.2 Frames. Damper frames shall be fabricated of heavy rolled struc-
tural steel shapes or heavy formed plates, or a combination thereof.

Frame designs which use center mullions in the flue gas stream are not
acceptable.

Frames shall be rigid and shall be capable of operating under the design
cond1t1ons without distortion which could affect the operating or leakage
characteristics. Damper frames shall be self-supporting structural mem-
bers not requiring exterior bracing., If required, adjustable alignment
bars shall be provided to remove misalignment occurring during shipment
and installation. A steel support member shall be furnished between the
tbp and bottom sections of the bypass inlet dampers as required to main-
taln frame rigidity and provide for independent blade edge-to-frame seal-
1ng for the two damper sections. The support members shall be of the
same material as the remainder of the damper frame.
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Damper frame flange-to-flange dimension shall be equal to or greater than
total blade width including seals.

Frames shall be completely welded assemblies and shall be flanged for
fit-up bolting and seal welding to the flanges of the ductwork or expan-
sion joint. Bolt hole pattern for all dampers shall be 3/4 inch holes at
1'-6" maximum center-to-center spacing. Frames shall include mounting
brackets for control drives and actuators furnished under these specifi-
cations.

Damper frame section and thickness shall be determined on the basis of
stresses resulting from transit and handling abuse; any combination of
pressure, temperature, wind; effects of corrosion and erosion} and the
physical size and weight of the damper. Stress at the weakest section of
the frame shall not exceed the levels specified in the AISC manual for
complete structural members. Minimum thickness shall be 1/2 inch.

Bearing mounting brackets, shaft packing boxes, blade stops, seal strips,
alignment bars, and actuator mounting brackets shall be welded to the
frame. Continuous welds shall be provided where necessary to prevent
flue gas leakage or where required for strength.

Integral lifting lugs shall be provided on the damper frames.

21.2.3 Blades and Axles. Damper blades shall be horizontal and shall be
of the airfoil type. Airfoil blades shall be of bolted or welded con-
struction. Blade edges shall be through bolted or welded. Hemmed blade
construction in which one blade skin is folded over the other is not
permitted. The blade skin shall be attached to a solid shaft or other
suitable axle member which extends the full length of the blade.

Stressed skin blade design with stub axles may be provided in lieu of
through member axles. Complete calculations illustrating blade stiffness
shall be submitted. Techniques for eliminating blade warpage in welded
blade construction shall be submitted. Axles shall be provided with
machined ends for packing box penetration and support of the blades in
the bearings. Welded blade construction shall be provided. The blades
shall be suitably reinforced to prevent flutter or vibration,

The blade skin and axle shall have compatible coefficients of thermal
expansion. Provisions shall be made to accommodate differential thermal
expansion without warping or buckling. The blade ends shall be closed to
prevent accumulation of dust or moisture,

Collars shall be provided on the blade axles to fix the blade position
relative to the frame on one end and permit controlled expansion of the
blade toward the opposite end of the frame. The design shall not be
dependent upon maintenance of thermal equilibrium between the blades and
frame to maintain the proper clearances.
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Axles shall be capable of transmitting full required operating torque
without exceeding 33-1/3 percent of the shear yield stress and operator
stall torque without exceeding 45 percent of the shear yield stress.

Damper blades shall not exceed 30 inches in width. Dampers shall not
block more than 25 percent of the available duct area when in the open
pos1t10n.

Blade stops if required shall be provided as part of the blade linkage
assembly for both the open and closed positions, Blade stops shall not
be installed internal to the ductwork.

%Lade deflection shall be limited as required by the bearing and shaft
packing box design but in no case shall deflection at the center of the
span exceed 1/4 inch at any operating condition.

Blade axle stub ends shall be pinned or through-bolted to the axle to
permit blades to be removed for replacement or repair without removal of
the damper frame from the ductwork. The blade axle stub ends and pins or
bflting shall be stainless steel! as a minimum.

|

2?.2.4 Bearings. Dampers shall be provided with blade support bearings
mPunted externally to the flue gas stream and with packing boxes to pre-
vsnt air or gas leakage through the casings.

Blade support bearings shall be of the self-aligning, sleeve type.
Bearings shall be constructed of self-lubricating material suitable for
the temperature requirements. All parts of the bearing which contact the
blade shaft shall be of noncorrosive materials.

21.2.5 Linkages. Damper interconnecting linkages and operating levers
spall be of heavy duty construction and shall be fitted with heavy pin
cpnnectlons using closefitting hardened pins in reamed holes. The blade
lﬁnkage shall permit no independent action of a blade. Single shear type
cannectlons shall not be used. All linkage bolts and pins shall be
stainless steel or an acceptable or equal material.

At normal torque switch setting for the actuator, all component parts in
the linkage shall be rated at 200 percent of actuator torque output. For
aFtuator stall condition, the combined stress in any linkage component,
under worst case condition, shall not exceed 75 percent of yield
sFrength No component shall be loaded in excess of 75 percent of the
cF1t1cal buckling load at stall condition. Components with pins or bush-
ings shall not be loaded in excess of 75 percent of the manufacturer’s
allowable rating of the component at the actuator stall condition.

.Each damper shall be provided with a position indicator and a position
lock.
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21.2.6 Sealing System. Packing boxes suitable for all pressure and

. vacuum conditions specified in Section 2A shall be provided on each end
of each shaft. Packing boxes shall be welded to the frames. Shaft de-
flection at the midpoint of the packing shall not exceed 75 percent of
the packing manufacturer's recommended maximum operating deflection.
Packing shall contain no corrosive materials and shall be designed so
that packing may be easily replaced without removing bearings and link-
age. High temperature shaft packing for all louver dampers shall be
furnished. Packing boxes shall be provided with followers which are
adjustable by means of threaded studs and nuts or other arrangement which
is not susceptible to exposure to flue gas. Threaded type packing fol-
lowers shall not be used.

Dampers shall be provided with seals between blade ends and side frame
members, seals between blade edges and top and bottom frame members, and
blade edge-to-edge seals.

21.3 MODULATING DAMPER DRIVES. Louver damper motor cperators shall be
direct coupled to the blade drive shaft and shall actuate blades by means
of interconnecting linkages and levers.

#Damper drives shall = aRd hE—tia
maximum closing

requirements—spocified—in Seation24 bé &ésié&éd-for a
time of 45 seconds.

The electric motor operator, gear reducer, shafts bearings, couplings,
. and limit switches shall be accessible for inspection and maintenance
purposes with the blade in the closed positien.

Louver damper operators shall have a rated torque output of at least

300 percent of the maximum required operating torque based on the combi-
nation of all live loads and dead loads. The maximum of the breakaway or
running torque shall be used for sizing the damper operator, Friction
loads shall be based on static coefficients of friction.

Drives for dampers which must be modulated during operation shall be of
the modulating electric type. All drives shall be electronically posi-
tion controlled. The Owner’s control system will produce electric drive
position demand signals. Control drives shall be compatible with these
signals, and shall provide position feedback signals as required by the
system. Each drive shall also be furnished with four limit switches,
adjustable over the full travel of the drive. These limit switches shall
be wired to terminal blocks and shall be available for use by the Owner.
Remote power switching equipment required for operation of the drives
will be provided by the Owner.

Drives shall be furnished complete with all required mounting bases,
connecting linkage, and accessories required for operation. Drives shall
be equipped with housings suitable for outdoor installation. All damper

‘l' #Addendum 2
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dfives installed outdoors shall be equipped with space heaters, complete
with thermostatic control,

1

Jordan control drives Series SM5000, complete with characterized position
feedback, shall be furnished. Control drives shall be compatible with
the Owner's DCIS system. The modulating dampers shall be designed such
that pulsations at low load do not occur.

CPntrol drives shall be in accordance with the applicable requirements of
SFction 1F.

Each operator shall be provided with a 1-1/2 inch hexagon nut for a port-
able air wrench drive.

|
EFectrlc motor operators shall be in accordance with the requirements of
Section 1F.

21.4 DAMPER SHOP TESTING. Dampers shall be shop tested to determine
their compliance with the specified performance and guarantee require-
ments.

Each damper shall be oriented in its installed position for testing.

Any or all of the shop testing may be witnessed by the Owner or his
representative. Notice of the testing shall be submitted in accordance
with the requirements of Section 1lA.

Tgsting shall be conducted on the SCR inlet and bypass dampers in
accordance with the damper manufacturer's recommendations as accepted by
the Engineer. Detailed test procedures shall be submitted to the Eng1-
neer and Owner for review in accordance with the schedule included 1in
Skction 1A of these specifications. The detailed test procedures shall
provide details of the test methods the Contractor plans to use to per-
form the tests specified herein and shall identify and describe instru-
mentation used during testing. Testing methodology shall be acceptable
to the Engineer.

Shop test reports shall be prepared and 5ubm1tted in accordance with the
schedule in Section 1A.

21.5 DAMPER FIELD TESTS. The dampers will be tested by the Owner after
e%ectlon. Field tests will include determination of as-installed opening
and closing times and determination of flue gas leakage across dampers in
the closed position and flue gas leakage to atmosphere.

The Contractor and the Contractor's damper manufacturer may witness the
field tests. The Contractor will be given written notice of field
testing at least 10 working days in advance of the scheduled dates.
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The tests will be conducted at the Owner's expense with the ‘exception of
the expenses incurred by the Contractor's representative or the Contrac-
tor's damper manufacturer's representative,

21.6 PAINTING. Portions of the dampers fabricated from carbon steel or
A588 material shall be shop prime painted.

Shop prime painting shall be in accordance with the requirements of Sec-
tion 1B.
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Section 2J - ACCESS PROVISIONS

. 2J.1 GENERAL. This section covers the design and fabrication of access
provisions for the NO, Reduction System equipment.

Typical details of access provisions shall be in accordance with the
requirements indicated on Drawings 16805-DS-0003 and 16805-DS-0004
included as a part of these specifications.

2J.2 SCOPE OF SUPPLY. An arrangement of access stairs, platforms,
walkways, handrails and ladders necessary to provide complete and
convenient access for operation, inspection, testing, and maintenance
shall be developed by the Contractor. The arrangement shall be accept-
able to the Engineer. Access provisions included with the equipment
shall be indicated on the arrangement drawings.

Except as otherwise specified, the Owner will provide exterior access
stairs, platforms, walkways, handrails and ladders under separate speci-
fications.

The Contractor shall furnish access provisions as required in the in-
terior of all equipment. As a minimum, the folleowing access doors shall
be provided on the SCR catalyst housing.

Personnel access doors for each layer of catalyst

Catalyst access doors for each row of catalyst blocks (if
required) and each layer of catalyst

Personnel access doors for access to catalyst coupons
Personnel access doors for access to ammonia injection grid
Personnel access doors for access to static mixing devices
Personnel access doors for access to ductwork dampers

The Contractor shall furnish all access provisions required on equipment
roofs. '

*A steel grating personnel access platform shall be provided above the two
initial catalyst layers to allow personnel to walk on top of the layers
without damaging the catalyst.

2J.3 DESIGN CRITERIA. Platform, stairway, and walkway supporting steel
shall be designed for 75 pounds per square foot live load. Platforms and
walkways shall be a minimum of 3'-0" wide. Vertical deflection of steel
framing members shall not exceed 1/360 of the span length in inches or a
maximum of 3/4 inch. Platforms shall have lateral bracing as required
for rigidity and stability.

. *Contract Revision
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A{I platforms and walkways shall be provided with handrails. The hand-
rails shall consist of a lower rail 21 inches above the floor, an upper
réll with the top surface 42 inches above the floor, and vertical posts
uniformly spaced at intervals not exceeding 6'-0" on center.

The assembled handrail shall provide continuous unbroken runs, with field
c?nnections as required between platform rails and stair rails and at
corners of platforms, Handrails for adjacent stairs shall be connected
by return bends. Continuity of handrails shall be interrupted only where
the railings intersect columns, bracing, or other structural supports.

SLalrs shall have a minimum tread width of 3'-0". The riser-to-tread
ratlo shall not exceed l1:1. Risers shall not exceed 8 inches. Stair
strlngers shall be not less than 10 inch, 15.3 pound channels,

A}l stairs shall be provided with stair railing. Stair rails shall
con51st of a lower rail, an upper raxl, and vertical posts uniformly
spaced at intervals not exceeding 6'-0" measured parallel to the slope of
the stairs as indicated on Drawing DS-0011.

Kxckplates shall be provided for all platforms, on equipment roofs as
requlred, and as otherwise necessary for personnel protection and safety.
chkplates shall project 4 inches above the top surface of the grating,
roof, or other walking surface. Any kickplates on roofs shall be notched
to permit drainage of water,

Nalkways, stairs, and platforms shall be fabricated from galvanized
rectangular bar grating.

Ladders shall be used in lieu of stairways only in locations specified or
where stairways would not be practicable and then only with the specific
arceptance by the Engineer after consideration of other alternatives.

2J.4 MATERIALS. The materials used shall be equivalent to or shall
exceed the requirements of the following specifications.

Steel framing ASTM A36 steél, shop prime
painted, Minimum yield
point of 36,000 psi

including appurtenant
materials

Connection bolts for

steel framing ASTM A325, Type 1

Rectangular floor Fed Spec RR-G-661, Type I,

grating (interior steel, 1-1/2 inches deep,

! and exterior) welded rectangular type,

galvanized in accordance
with ASTM Al123 and ASTM A385
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Stair tread grating Same as specified for floor
grating

Nosings Wooster Type 120 Alumogrit
or acceptable equal

Reticulated floor grating Globe "Grip Strut Safety
Grating'" No. 14 gage steel,
serrated, galvanized, 1-1/2
channel height

Handrailings

Posts and rails Square steel tubing,
ASTM A500 Grade A or B, or
ASTM AS01, 1-1/2 inches
outside dimension,
0.148 inch minimum wall
thickness. Square tube
rolled from round pipe will
not be acceptable. Shop
prime painted indoors and
galvanized cutdoors

Slip joints R&B Wagner single lock ex-
pansion splice locks, gal-
vanized

Bolts ASTM A307 Grade A hexagon

with lock washers and nuts,
all galvanized

Kickplates and ASTM A36, shop prime painted
angles indoors and galvanized out-
doors
Ladder with safety cage ASTM A36 ladder and cage

shall meet OSHA requirements
and be acceptable to the
Engineer; galvanized

2J.,5 FABRICATION. Access provisions shall be fabricated as specified
herein.

2J.5.1 Steel Framing. Steel framing for platforms, walkways, and stairs
shall be designed and detailed in accordance with the Ninth edition of
the American Institute of Steel Construction (AISC) "Specification for
the Design, Fabrication and Erection of Structural Steel for Buildings."
Details of field connections to steel furnished under separate specifica-
tions shall be coordinated with the Engineer to ensure matching.
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| . . . .
Steel framing shall be fabricated to tolerances that will permit field
erection within AISC tolerances.

Spop connections shall be all welded. Field connections shall be bolted
w1th high strength bolts. All field connection bolts, including bolts
fPr connecting to steel furnished under other specifications, shall be
furnished under these specifications. Bolts shall be 7/8 inch diameter.
Both shop and field beam connections shall conform to AISC recommenda-
tions for slip-critical connections unless otherwise required by the
design conditions. Connection angles or plates shall have a minimum
thlckness of 3/8 inch. Contact surfaces at field connections shall be
lean, smooth, and free of foreign materials that would prevent solid
sFating of the parts.

All welding of stair stringer miters, closure plates, extension pieces,
and similar welding applications shall be continuous welds and shall be
grOund smooth.

2.5.2 Rectangular Grating and Stair Treads. All rectangular floor
grating and stair treads shall be in accordance with the "Metal Bar
Gratlng Manual® published by the National Association of Architectural
Metal Manufacturers (NAAMM), except as modified herein. Maximum span of
grating shall be 6'-0".

Rectangular grating bearing bars {main load carrying) shall be 3/16 inch
wﬁde by 1-1/2 inches deep. Spacing for bearing bars shall be 1-3/16
1nches center-to-center. Spacer bars shall be 9/32 inch hexagonal
sections or 1/4 inch twisted square sections and shall be spaced on
4|1nch centers., Tops of spacer bars shall be flush with the tops of
bear1ng bars. Unless otherwise accepted, ends of spacer bars shall be
cut off and ground flush with the outside face of the bearing bars which
fbrm the sides of grating panels.

Gratlng for stair treads shall be as specified for floor grating, except
that bearing (main load carrying)} bars shall be not less than 3/16 inch
by 1 inch for tread lengths up to and including 3 feet. End carrier
p}ates shall be provided and shall be welded to each bearing bar. Both
ends of each bearing bar shall be attached to the carrier plates with a
1/8 inch continuous fillet weld on one side of the bar.

All openings in grating panels shall be provided with a kickplate of
formed 1/4 inch steel plate or standard welght steel pipe welded to the
b?arlng bars. Kickplates shall extend a minimum of 4-1/2 inches above
the top of the grating.

Two galvanized steel saddle-clip fasteners shall be provided for each
sectlon of grating at each supporting member. Galvanized 3/8 inch di-
ameter bolts, nuts, and lock washers shall be provided for attaching
treads to stair stringers.

Cast aluminum abrasive nosings shall be provided on grating at stair
heads and for each stair tread. Nosings shall be securely attached.
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Grating panels shall be fabricated in sizes that can be easily handled.
Warped, bent, or twisted panels or treads will not be acceptable.

Grating panels and stair treads shall be galvanized after fabrication.

2J.5.3 Reticulated Grating and Stair Treads. Each unit of reticulated
floor grating shall consist of a horizontal reticulated area of short
span, not to exceed 11-3/4 inches wide, supported between formed side
channels. Arrangement of the individual pieces shall be such that all
longitudinal and transverse joints shall be continuous from adjacent
sections.

All grating shall lie flat with no tendency to rock when installed.
Grating shall be galvanized after fabrication and straightened after
galvanizing.

Five Globe '"Grip Strut Anchoring Device No. 12262" fasteners shall be
provided for each section of grating, except six fasteners shall be
provided for each cantilevered section. Galvanized 3/8 inch diameter
bolts, nuts, and lock washers shall be provided for attaching stair
treads to stair stringers.

2J.5.4 Handrailings. Handrailings shall be smooth, with all projecting
joints and sharp corners around smooth. Welded joints shall be of the
flush type. Members shall be neatly fitted and continuously welded at
all junctions of posts and rails. Flattening of the rail or post ends at
junctions of posts and rails will not be permitted. Fittings or other
connectors shall not be used at junctions of posts and rails.

All angles, offsets, and other changes in alignment of railings shall be
made with accurately mitered joints.

When assembled, all posts shall be vertical. Longitudinal members shall
be parallel with each other and with the floor surface or slope of
stairs, or other supporting members. In any section or run of railing,
the center line of all members shall be in true alignment, lying in the
same vertical plane. Top rails shall run continuocusly over the posts and
the posts shall be continuous through the lower rail.

All welding shall be done neatly and substantially, with all fillecs
dressed to uniform radius, all excess metal removed, and with all welds
ground smooth and flush.

A drain hole shall be provided at the base of each post.

Slip joints for expansion and contraction shall be provided in all
straight runs exceeding 50 feet. Set screw holes shall be provided on
the underside of the rails. Slip joints shall be shipped loose for field
installation,
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ﬁll exterior handrail shall be galvanized after fabrication. All in-
terior handrail shall be shop prime painted after fabrication. .

2J.5.5 Ladders. Ladders, if required, shall not be less than 20 inches
dide, with 3/4 inch diameter solid steel rungs spaced 12 inches center-
to-center. Ladder side rails shall be steel bars not smaller than

%—1/2 inches by 3/8 inch. Ladder side rails shall be punched for the
rungs.

Rungs shall extend to within 1/8 inch of the outside rail surface, and
Hhe remaining 1/8 inch recess shall be filled with plug welds. Ladder
supports shall be steel brackets, not less than 2-1/2 inches by 3/8 inch,
spaced not more than 5'-0" vertically center-to-center. The center of
the rung shall be no more than 9 inches (horizontal measure) from the
surfaces supporting the brackers. Ladders more than 20 feet high shall
#e provided with safety cages.

|
2J.6 SHOP PAINTING. All ungalvanized structural steel materials fur-
nished under these specifications, unless specifically exempted, shall be
painted in accordance with the requirements of Section 1B.

11 ladders and cages shall be galvanized after fabrication.

2J.7 CALVANIZING. Steel materials which are to be galvanized shall be
Hot-dip galvanized in accordance with the requirements of Section 1B.
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Section 2K - CONTROLS AND INSTRUMENTS

2K.1 GENERAL. This section covers the control and instrumentation re-
quirements for control of the NOy Reduction System. Except as specif-
ically noted, the intent of this section is that the Contractor provide
the primary input and output field devices and documentation indicating
the recommended control logic. The NOy Reduction System control system
will be software based and will be programmed by the Engineer.

*The Contractor shall ship loose instruments to the Jobsite or to the

Owner’s instrument enclosure supplier as directed by the Engineer. The
Engineer will provide notification to the Contractor by February 1, 1993,
if the instruments are to be shipped to the instrument enclosure
supplier.

2K.2 NOy REDUCTION SYSTEM CONTROL SYSTEM DOCUMENTATION. The Contractor
shall provide documentation indicating the recommended method of NOy Re-
duction System operation, alarms, automatic trips, sequence functions,
operator information, and modulating control functions to be provided.
This information shall be submitted in a format acceptable to the Engi-
neer. The preferred format for documenting digital (on-off) control is
the ISA Binary Logic Diagram method. The preferred format for document-
ing modulating control is the SAMA logic method. The format to be pro-
vided shall be as stated in the Proposal Data. System descriptions and
input/output (I/0) lists shall be provided.

The Contractor shall also submit documentation in equation format and
written descriptions for all performance calculations recommended by the
Contractor. The device tag numbers assigned by the Engineer shall be
used in the equations.

The Engineer will be responsible for programming the Contractor’s recom-
mended control system. Control system hardware, including I/0 cabinets,
control consoles, CRTs, and annunciation system, will be provided by the
Owner under a separate specification.

All interlocks required for proper operation of the equipment shall be
indicated on the Contractor's logic diagrams.

2K.3 CONTROL SYSTEM DESIGN CONFERENCES. The Contractor shall attend
*design conferences to be held in the Engineer’'s or Contractor’s offices
as determined by the Engineer. 1t is expected that periodic design
conferences will be required to discuss the status of the project.
Several of the design conferences will cover the following general
aspects of the control system design.

Field instrumentation

Control system logic

Control system information and alarms
Emergency shutdown requirements
Operator interfaces

*Contract Revision
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In addition to the above, the Contractor’s control system design engi-
neers shall attend the factory checkout of the NOy Reduction System Con-
rrol System. It is anticipated that one trip of 2 days duration will be
required at the Owner’'s control system manufacturer’s factory. This trip
is in addition to the manufacturer's service time included in Arti-

cle 1A.5.2.

2K.4 CONTROL SYSTEM FUNCTIONAL REQUIREMENTS. The Contractor's recom-
mended control system shall include provisions for the following general
requirements.

?hese general requirements are the minimum control capability require-
ments of the system. The Contractor'’s recommended control system shall
include and coordinate the capabilities described in the following arti-
cles as a minimum and may include additional capability as required by
the Contractor's design.

%K.h.l Ammonia Vaporization Control. The ammonia vaporization system
shall be designed for either manual control or automatic control.

Tn the manual mode, the following equipment shall be opened, closed,
¢tarted or stopped through individual CRT control screens on the main
qontrol panel,

Ammonia vaporizers

All air- or motor-operated valves

In the automatic mode, the control system shall automatically control the
operatlon of the ammonia vaporizers to maintain the preset ammonia deliv-
ery pressure. The ammonia storage tank liquid outlet valves and vapor-
%zer inlet valves shall automatically provide ammonia from the tank in
ﬁervice to the operating vaporizer.

6n low tank level, the storage tank liquid outlet valve shall automati-
éally close. The vapor crossover valve shall open, the vapor return
Yalve to the operating tank shall close, and the tank liquid outlet valve
on the standby tank shall open.

Gn failure of an operating vaporizer or during automatic shutdown of a
va aporizer, the vaporizer inlet valve shall automatically close. At the
approprlate point during the startup sequence for the standby vaporizer,
the crossover valve shall open, and the vaporizer inlet valve on the
étandby vaporizer shall open.

2K.4.2 Conveying Air Fan Control. The conveying air fan system shall be
de51gned for either manual control or automatic control,

L

In the manual mode, the following equipment shall be opened, closed,
étarted, or stopped though individual CRT control screens on the main
%ontrol panel.

| Conveying air fans

All air or motor-operated flow control dampers
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In the automatic mode, the control system shall automatically control the
operation of the conveying air fans. The conveying air fans shall auto-
matically provide dilution air at the required flow rate to the air/
ammonia mixing chamber.
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2K.4.2.1 Flow Control Damper Operation. The flow of conveying air shall
be controlled to provide the dilution of ammenia specified in Sec-—

tion 2E - AMMONIA INJECTION EQUIPMENT, by automatic operation of a flow
control damper in the common cutlet of the conveying air fans based on
the required ammonia injection rate. The flow control dampers shall be
furnished in accordance with Article 2I.3.

2K.4.3 Ammonia Injection Control, The ammonia injection system shall be
designed for either manual control or automatic control.

In the manual mode, the following equipment shall be opened, closed,
started, or stopped through individual CRT control screens on the boiler
control console,

Damper drives
All air- or motor—operated valves

In the automatic mode the control system shall automatically contrel the
conveying, mixing, and injection of ammonia and the operation of the SCR
inlet and bypass flue gas dampers. The control system will receive
Owner-furnished input signals for unit load, NO,, concentration at the
inlet to the SCR catalyst, and NO, concentration at the outlet of the SCR
catalyst. Optionally, the Owner may also elect to provide an input
signal for the ammonia concentration at the outlet of the SCR catalyst.

2K.4.3.1 Ammonia Injection Rate Determination., The rate of ammonia in-
jection shall be determined from the inlet NO, concentration and the unit
load signal, based on the preset NH,/NO, molar ratio and the desired out-
let NO, concentration input by the operator. The unit load signal shall
be used to indicate inlet flue gas flow rate. The rate of ammonia injec-
tion shall be adjusted downward to maintain the required outlet NO, con-
centration at the lowest possible ammonia injection rate. The rate of
ammonia injection shall be adjusted upward if the outlet NO, concentra-
tion exceeds the target NO, emission rate.

If the outlet ammonia concentration signal is provided, the ammonia in-
jection rate shall be adjusted downward to maintain the preset ammonia

slip limit. If the desired outlet NO, concentration cannot be achieved
without exceeding the preset ammonia slip limit, the ammonia slip shall
be alarmed and shall be minimized while maintaining the desired outlet

NO, concentration.

2K.4.3.2 Ammonia Injection Rate Control. The flow of ammonia to the
air/ammonia mixing chamber shall be controlled by automatic modulation of
the control valve in the ammonia storage tank outlet manifold. The ac-
tual flow of ammonia shall be measured downstream of the ammonia control
valve and used to automatically adjust the control valve position.

OUC 16805 NO, REDUCTION SYS 62.0205
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Ddrlng startup, lnjection of ammonia shall not be initiated until the
Eollowlng conditions have been met,

The flue gas temperature at the inlet to the SCR is at SCR
operating conditions

The SCR inlet damper is fully open
The SCR bypass damper is fully closed

The flue gas temperature at the outlet of the SCR catalyst is
at SCR operating conditions

The ammonia injection control valve shall stop flow of ammonia to the SCR
under any of the following conditions.

The SCR bypass damper is open or the SCR inlet damper is closed

The flue gas temperature at the SCR reactor outlet is below the
precipitation temperature for ammonium bisulfate for the fuel
being fired

The flue gas flow rate is below the minimum low load operation
level

The ratio of ammonia and conveying airflow signals is greater
‘than the maximum value specified in Section 2E - AMMONIA
INJECTION EQUIPMENT

2k 4.3.3 Injection Shutoff Valve Control. The 1nJect10n shutoff valve
shall automat1cally close when the conveying airflow is less than the
preset minimum operating flow.

2K.4.4 Soot Blowing Control. The soot blowers shall operate in an auto-
mat1c, selective, sequential, variable group mode. The system logic
sﬁall include all interlocks, alarms, and devices required to protect the
saot blowing system from damage due to malfunction within the system.

qu system logic shall provide for selection of the socot blowers by
groups or individually, with repetitive blowing with a sequence.

The control system shall conduct the operations of pressurizing and
lsolatlng the appropriate soot blower steam headers as part of specific
operating sequences commanded by the operator. These operations shall
1nc1ude warm-up of the headers. The control system shall enable or iso-
1ate the header drains to prevent exposing the header system to condenser
vacuum. The control system shall operate all valves necessary to perform
these operations, including motor-cperated valves.

0ouUC 16805 NO, REDUCTION SYS 62.0205
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2K.4.5 SCR Inlet Damper Control. The SCR inlet damper shall open when
the flue gas temperature at the SCR inlet reaches SCR operating tempera-
ture. The SCR inlet damper shall not close when the SCR bypass damper is
closed. The inlet damper shall be provided in accordance with Arti-

cle 2I.3.

2K.4.6 SCR Bypass Damper Control. The SCR bypass damper shall close
when the flue gas temperature at the SCR inlet reaches SCR operating tem—
perature and the SCR inlet damper is fully open. Automatic inching con-
trol of the bypass damper shall be included to control the warmup rate of
the catalyst. The SCR bypass damper shall not close when the SCR inlet
damper is closed. The bypass damper shall be provided in accordance wilLh
Article 2I.3,

2K.5 CONTROL AND INSTRUMENTATION DEVICES. The Contractor shall furnish
all primary control and instrumentation required by the NO, Reduction
System control system. Primary instruments shall be provided for moni-
toring, alarming, and verification of performance in order to assure
reliability of the NO, Reduction System and associated equipment. Equip-
ment to be furnished shall include, but not be limited to, the following.

Control valves
Transmitters
Level transmitters
Pressure transmitters
Flow transmitters
Signal converters
Flow measurement devices
Accessory items
Limit switches
Pressure switches
Temperature switches
Level switches
Pressure gauges

Thermometers

OUC 16805 NO, REDUCTION SYS 62.0205
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Temperature detectors
Thermowells

! Test wells

Vibration transducer mountings
Flow indicators

Flow switches

Valve positioners

Diaphragm seals

Solenoid valves

Local instrumentation shall be furnished where required for maintenance
and periodic inspection. As a minimum, the Contractor shall provide
local instrumentation and test taps at all locations where a pressure or
temperature process tap has been made.

Instrumentation shall be suitable for the enviromment and shall be cor-
rosion resistant. All devices shall have a NEMA 4X rating. All instru-
ment devices shall be designed for easy access and maintainability.

5.1 Control Valves. Contrel valves shall be furnished in accordance
th the requirements of Section 2G - VALVES.

2K.
i

- f—po—B—H—

ZK 5.2 Transmitters. Transmitters shall be of the electronic type and
Eurnished as required by the design of the control and instrument systems
Eurnished Transmitters shall be as specified in Section 1B or accepta-
ble equal. Transmitters shall be equipped with mounting brackets suita-
ble for attachment to a mounting rack structure by bolting or welding.

#Fhe transmitter system pressure ratings and a—deseriptiemn—ef—all trans-
mitter temperature characteristics shall be as stated in the Proposal
Data.

The signal output for electronic transmitters shall be 4-20 mA dc.

2K.5.3 Signal Converters. Electric-to-pneumatic signal converters shall
be furnished as required. These shall be of a design suitable for opera-
Fion in the conditions described in Section 2A. Converter output signal

Fhall be 3-15 psi. An air supply filter regulator equipped with a pres-

fure gauge shall be supplied with each converter.

Electronic trip devices, voltage to current, current to voltage or any
other electronic signal converter of this type shall be as manufactured
by Rochester Instrument Systems, Inc. or acceptable equal.

#lAddendum 2
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2K.5.4 Flow Measurement Devices. Flow measurements of clear fluids
shall be made using orifice plates, venturi tubes, or rotameters as re-
quired by the Contractor's design.

2K.5.5 Accessory Items. Limit switches, pressure switches, temperature
switches, level switches, pressure gauges, thermometers, temperature de-
tectors, thermowells, test wells, and vibration transducer mountings
shall be provided as required and shall conform to the requirements of
Section 1B.

Other accessory items shall be provided as specified herein.

2K.5.5.1 Flow Indicators. Local flow indicators shall be provided as
required by the NO, Reduction System manufacturer's design. Flow indi-
cators shall be as manufactured by Fischer and Porter, Schutte and
Koerting, Wallace & Tiernan or acceptable equal.

2K.5.5.2 Flow Switches. Flow switches shall be provided as required by
the Contractor's design. Flow switches for clear fluids shall be of the
indicating type as manufactured by Universal Filters, Inc., or acceptable
equal.

2K.5.5.3 Valve Positioners. All valve positioners shall be as manufac-
tured by Fischer Controls Company or acceptable equal.

2K.5.5.4 Diaphragm Seals. Diaphragm seals shall be Hyatt Model 25F.

2K.5.5.5 Solencid Valves. Solenoid valves shall conform to the require-
ments of Section 1B and shall be constructed of stainless steel bodies.

2K.6 INSTRUMENT ACCURACY. All instruments shall be constructed to per-
form normally and meet all guarantees when subjected to vibration and the
range of ambient temperatures listed in Section 2A.

Flowmeter secondary devices shall produce signals which are linear with
respect to flow within plus or minus 1 percent of full scale flow value
when operating between 25 and 100 percent of full scale value. The ac-
curacy guarantee shall include the effect of errors in the differential
head measuring device, square root converter, and signal generator, but
not the primary device.

Pressure transmitters shall transmit a signal which is linear with re-
spect to the measured pressure within plus or minus 1/2 of 1 percent of
the measured range span.

Level transmitters shall transmit a signal which is linear with respect
to the measured level within plus or minus 1 percent of the metered level
range span based on a specific gravity of 1.00,

0UC 16805 NO, REDUCTION SYS 62.0205
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b .
R$51stance temperature detector elements shall have a resistance charac-
teristic which is linear with respect to temperature within plus or minus .
1/2 of 1 percent of the top range value.

2$.? MISCELLANEOUS ITEMS. Miscellaneous items shall be provided in ac-
cordance with the following requirements.

2$.7.l Support Hardware. All brackets, supports, and other miscellane-
ous hardware required for mounting devices as specified herein shall be
provided.

2K.7.2 Control and Instrument Piping. Control and instrument piping
will be in accordance with the requirements of Section 2F - PIPING.

2$.8 INSTRUMENT INSTALLATION. The Contractor shall ship all instruments
to be rack mounted including pressure transmitters, flow transmitters,
d%fferential pressure switches, flow switches, level transmitters, etc.,
to the Owner's instrument rack supplier for installation by others. The
n?mber of transmitters to be rack mounted shall be as stated in the Pro-
posal Data.
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C.7.1 Catalyst.

Catalyst type

Catalyst active compounds

Catalyst manufacturer

Catalyst identification (model
number)

Catalyst pitch, mm

Catalyst cell width, mm
Catalyst cells/in.?

Catalyst substrate material
Catalyst block shell material

Dimensions of each catalyst
block, inches (L x W x H)

Weight of each individual
catalyst block, b

Flue gas velocity within
catalyst layer, ft/sec

Flue gas velocity betwveen
catalyst layers, ft/sec

Space velocity, 1/h

Humber of active catalyst
layers in initial charge

Number of catalyst blocks
installed per layer

fAddendusm |}

(I'rim lLine)

Noell, Inc,.

(3idder's MNare)

2 ppm NH, Design
Basis Slip

5 ppm NH, Design
Basis Slip

Plate

Ti0j

V205

WO 3

Siemens

SP350

6

metal

ceramic

78,3x37,4 251.6 X X

3320

i8

15

4921
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Noell, Inc.
(3idier's Name)

. ! © 2 ppm NH, Design 5 ppm NH, Design
: . Basis slip Basis Slip
Mumber of test elements per - Each plate can be randomly used
catalyst layer - in lieu of coupons.

Initial catalyst volume, ft!? E 11283
Specific catalyst area, ft2/acim ; 0.58
Catalyst depth/layer, ft E 3.28
Number of spare layers for :

future catalyst addition : 2
Future catalyst volume, ft! . 11283
Minimum catalyst operating E 650

temperature, F

Maximum catalyst operating

temperature, F 750
Ammonia grade classification
requirement standard
. Ammonia purity requirement,
percent NH, 99.5% NHj
Description of dummy layer ceramic honeycomb

cell opening 10 mm

depth 7.87 in.

C.7.2 Catalyst Housing (Reactor).

)

Housing fabricator Titan or egqual

Overall dimensions of catalyst

(Teim line)

housing
Height 5 53 feet 0 inches
Width E 65 feet 0 inches
Depth g 35 feet O inches
Housing shell plate thickness, in. f 1/4
¢ /Addendum |
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Distance between tops of
ad jacent catalyst tayers, ft

Complete weight of catalyst
housing including initial
catalyst charge without
external insulation, Lb
Additional weight of future
additional catalyst layers,
each, 1b

Complete weight of catalyst
housing including initial
catalyst charge and external
insulation and lagging

Soot blowing system

Number of soot blower
elements per layer

Number of nozzles per
element

Travel distance of soot
blower lances

Manufacturer

Model number

Pressure regulator
Manufacturer
Mocdel number

Motors

Reversing or
nonreversing

Manufacturer
Model number

Rating, hp/rpm

(Trim Line)

Noell, Inc.
(Bidder's Name)

10

1,300,000

320,477

1,412,000

4 (12 total)

TBD

7 feet 2 inches

Diamond Power Specialty Co.

1K-525-SL

Diamond Power Specialty Co.

Series 900 chrome moly with
externally adjustable pressure
control

Reversing

GE

SK47UG8382R

2 | 1725
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. NOELL, INC.
i : (Bidder's Name)

. Access provisions

Design live load for
stairs, plarforms,

and walkwsys, ib/ft? . N/A
Grating
Total floor area, ft? . N/A
Total stair tread .
f:za stair tread, : N/A
Hanufacturer E N/A

Access door size for
personnel access to .
catalyst layers, feet . 3'-o" x 4'-4"

Access door size for
personnel access to :
catalyst coupons, feet . Same x

Access door size for

catalyst installation . R
. and removal, feet . 6'-8 x 4'-0"

Access door size for
personnel access to
ammonia injection grid, '
feet . 2'-0" x 2'-0"

Access door size for
perscnnel access to

static mixing device, .
feet : 2'-0" x 2'-0"
Access door size for _8;
personnel access to 3: , " ' .
ductwork dampers, feet g: 2'-0 x 2'-0
-
t_‘-
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. Noell, Inc.
(Bidder's llame)

. Describe door seal
provisionsg

¥ Naximum catalyst block
dimensions accommodated
by housing, inches :
(LxWxH) : 79 x 38 x 60

Ninimum catalyst block for 2 ppm NH3 slip
dimensions accommodated :
by housing, inches

(L xN x H) X X

Maximum catalyst weight
per catalyst layer accom-

modated by housing, 1b 349,000
C.7.3 Ductwork Dampers.
. C.7.3.1 SCR Inlet Dampers. SCR Inlet Dampers
Number Qty 2 LCH/BYI _
Type LOUVER
Manufacturer DAMPER DESIGN, INC,

Damper frame inside
dimensions, in.

Parallel to blade axis ’EE 156
5
RE
Perpendicular to blade a-
axls e 321
Damper net flow area when :
open, sq ft Approx., 284,83
"Weight, total, 1lb 5 Approx. 19,098
fAddendum 2
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NOELL, INC.
(Bidder's Name)

e

SCR Inlet Dampers
Haterials of construectfon
(ASTM No.)
Frame AS58B8
Blade skin g AS8B/A242
Blade stiffeners N/A
N/A

Axles

Axle stub ends 17-4 PH S.S. (A564)

B575 -~ C276

Seals
o .
= .
e
-
a:
bt v
L
. Addendunm 2
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NOELL, INC.
(Bidder's Name)

SCR Inlet Dampers

Frame

Structural member
dimensions, in.

Length of frame
members paraltel A E .
to blades (top

and bottom) 156
Length of blade

support frame APPROX 340
members (sides) :
Flange-to-flange :

tength 5 30

Structural members
characteristics

Hominal size if
standard ANSI shape;
if not, provide

draving and list Formen Channel/.5" Plate

draving number here .
. APPROX. 70
Weight per foot, lb .
Cross-sectional area, . 20.5
in.? : .
. .5
Depth, in, : inch
Flange .
Width, in. g:
d:
Average thick- q: 5
l‘lel!' il'l- | P} *
LA
. .5

Web thickness, in.

OUC 16805 WO, REDUCTION SYS 62.0205
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Frame member moment of
inertia, in.!

Top and bottom
Weak axis
Strong axis
Sides
Heak axis
Strong axis
Total weight of frame
excluding bearing and
operator support
brackets, lifting lugs,

and other appurtenant
items, 1b

Blsdes and axles

Number of blades
8lade width, in.

Damper blade skin
thickness, in.

Blade axle diameter if
solid or pipe shaft,
in.} {f not, provide
draving and tist drav-
ing number here

Axle pipe shaft wvall
thickness, in.

Cross-sectionsl area
of axle, in.?

Axle stub end diameter, in.

(Trim Line)

R R L R I I A A S S I I

NOELL, INC,

(Bidder's MName)

SCR Inlet Dampers

50.4

232177

50.4

2321.7

APPROX. 5658

11

APPROX. 29

.375

STUB SHAFT - 3"§@

N/A

N/A

3" Dia.

ouc 16805 MO, REDUCTION SYS 62.0205
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Beari

Center-to-center span
distance betveen blade
support bearings, in.

Center-to-center span
distance betveen biade
shaft packing boxes, in,

Blade crosgs-section moment
of inertia about principal
axis parallel to blade
chord, in.*

Blade cross-section polar
moment of inertia, in.*

Defiection at center of
blade span with damper
closed and 52.0 in. vg
differential, in.

Deflection at midpoint
of blade shaft packing
box with damper closed
and 52.0 in. wg dif-
ferencial, in.

Hethod of attachment of
blade skin to axle

Percent of duct area
blccked when damper
is in open position
ngs

Type

Manufacturer and
Model Ho.

Bearing housing material

Bearing surface material

(Trim Line)

'R

e

.
.
.
.

v

NOELL, INC.
(Bidder's Hame)

SCR Inlet Dampers

161.5

159.5

40.49

1,291.4

.52 @ 52" w.cC
.06 @ 6" w.cC.

0.017 @ 52" w.c.
.002 8 6" w.c.

PINNED

18%

Grafoil Sleeve

DDI Style "A"

Carbon Steel

Carbon Steel

ouc 16805 HO, REDUCTION 5Y$ 62.0205
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NOELL, INC,
{(Bidder's Name)

SCR Inlet Dampers

Haximum permissibie
continuous operating . o
tempersture of besring, F : 1000°F

Distance of bearing
mount from frame web s "
exterior surface, in. . APPROX, 17

Recommendation concerning
insulating and ltagging .
over bearings and linkage : The DDI Style A Bearing will allow

E coverage by the insulation lagging.

Linkage should remain exposed.

“ 8 s e e e

Linkages
Linksge material | g Carbon Steel
Linkage pin material é 450 s.85.
Linkage bolt material é N/A
type snd macertar " : N/A
Method of adjusting 5 . .
linkage : N/A Linkage is dual

: shear Conneeting Link System, -

:Adjusting Knuckee is located @

° -
;Efactuator connecting link.
a-
ﬂo
be o
LA
Sealing system :
Packing box material : Carbon Steel
Packing follover material : Carbon Steel

s
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Packing
Haterial
Hanufscturer and type

Haximum temperature
rating, F

Depth of material
In packing box, in.

Haximum permissible
deflection of packing
recommended by packing
manufscturer, in.

Describe blade edge-to-
fErame seal provisions

Describe blade end-to-
frame seal provisions

(Trim Line)

Describe blade edge-to-
edge seal provisions

L I R

NOELL, INC.
(Bidder's Name)

SCR Inlet Dampers

J.C. 2871, Coraphite Imp.

Rope

12002

.017

DD1 Blade Tip Seals used w/cartridge

design and Multiply C276 Flexible

Leaves (see attached drawing)

A DDI Jamb seal will be used on

the blades' stub end, wing flexible,

multi-ply seals of C276 (see attached
drawingi= :

The DDI blade tip seals use a

cartridge design w/ a flexible,

multi-ply seal of C276 (see attached

drawing).
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NOELL, INC.
(Bidder's Name)

SCR Inlet Dampers

Damper leakage area, in.?

Blade edge to frame g 3.12
Blade end to frame é 38.52
Blade edge to edge é 15:36
Other | § -

Total 57.00

Namper operating torque re-
quirements, lb-ft

Aerodynamic E 774
Bearing friction E 1097
Packing friction § 526
Seal torque g 1411

Obstruction from fly ash
deposits in duct

Total . 3034

Damper operators

Hanufacturer ;i JORDAN

Hodel No. SM-5480

Frame size '3§ N/A

Voltage/phase 5 180 VDC from servp amp.
lorsepower/secrvice EE

factor SE 2.0 / Less than 1

Ouc 16805 NO, REDUCTION 5YS 62.0205
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Space heaster rating,
wvatts

Hotor torque, lb-ft
Start
Sesll
Operator maximum
torque capability,
1b-f¢t

Start

Stall

Does the damper operator
(excluding external gear
units) have self-locking

gears?

C.7.3.2 SCR Bypass Dampers.

Humber
Type
Hanufacturer

Damper frame inside
dimensions, in.

Parallel to blade axis

Perpendicular to blade
axis

Damper net flow area vhen
~open, 9q [t

Height, total, 1b

(Trim Line)

NOELL, INC.
(Bidder's Hame)

SCR Inlet Dampecs

150 Watts

‘4.5 Ft 1b / 1750 RPM

. Motor is stall protected

-

15,155 Ft 1lbs

. Stall protected @ 7500Ft 1lbs @

mid stroke

Yes - Scotch Yoke Mech.

L R R R A N

SCR Bypass Dampers
. Qty - 2 #LCH/BYI

: LOUVER

:Damper Design, Inc.

. B4

321.25

.

155,62

10,600

oUC 16805 WO, REDUCTION SYS 62,0205
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Haterials of construction
(ASTM Mo.)

Frame
Blade skin
Blade stiffeners
Axles
Axle stub ends
Seals

Frame

Structural member
dimensions, in.

Length of Frame
members parallel
to blades (top
and bottom)

Length of blade
support frame
members (sides)

Flange-to-flange
length

Structural members
characteristics

Nominal size if
standard ANSI shapet
if not, provide
draving and list
draving number here

Weight per foor, 1b

Crogs-sectional ares,
iﬂo,

(Trim Line)

NOELL, INC,

(Bidder's Name)

SCR Bypass Dampers

A588

A588

A564

B575

- APPROX. 96

»

: APPROX. 333,25

I NN

30

Formed Channel of Plate

69.6

20.5

ouc
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NOELL, INC.
(Bidder's Name)

SCR Bypass Dsmpers

Depth, in. : 0.5" Thick
Flange f

Width, in. : 6

Aversge thick- 5 "

ness, in. : . 0.5
Web thickness, in. : 0.5

Frame member moment of
inertia, in.!

"Top and bottom

Wesk axis : 50.4
Strong axis E 2321.7
Sides S
Weak axis 5 50.4
Strong axis E 2321.17
Total weight of frame E
excliuding bearing and : .
operstor support .
brackets, lifting lugs, :
and other appurtenant :
items, 1b : 10,600
Blades and axtes E
Humber of blades _§§ 11
-] -
Blade width, in. a: 29.2
s
!—ll
Damper blade skin i
thickness, in. : 0.25
Blade axle diameter if polid E
or pipe shaft, In.} if not, :
provide draving and list :
drauin' number here : Stuh Shaft - 2-1/2- Diam.

OUC 16805 KO, REDUCTION SYS 62.0205
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NOELL, INC,

(Bidder's Name)

ECR Bypass Dampers

Axle pipe shaft wall E

thickness, in, . _N/A
Cross-sectional area .

of axle, in.? : N/A

Axle stub end diameter, in. : Stub Shaft - 2"1/2" Diam.
Center-to-center span .

distance betueen blade .

support bearings, in. . 88.74

Center-to-center span
distance betueen blade .
shaft packing boxes, in. . 86.24

Blade cross-section moment
of inertia about principal
axis parallel to blade

LR S N Y

chord, in.! . 19.59
Blade cross-section polar .
moment of inertia, in.* : 892.71
Deflection at center of T w
blade span vith damper . 0.08 @ 53 w.c
closed and $2.0 in. wg ;: 0.01 @ 6" w.c.
differential, in. .
Deflection at midpoint :
of blade shaft packing .
box vith damper closed . -
and $2.0 in, wg dif- : 0.008 & 52% w.c.
ferential, in. : 0.001 @ 6 w.C.
® -
Method of asttachment of £: Pinned
blade skin to sxle ':Z
-4
Percent of duct area Po
- 15

blocked vhen damper
is in open position

P I I A A

Bearings
: Grafoil Sleeve

Type

—— -
-
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NOELL, INC,
(Bidder's Name)

. . : SCR Bypass Dampers

Manufacturer and .
Model Ho.r . DDI Style A - See CVT sheet

Bearing housing material Carbon Steel

Bearing surface material Grafoil Sleeve

Haximum permissible
continuous opersting

o
temperature of bearing.‘r : 1000
Distance of bearing E
mount from frame web :

exterior surface, in. APPROX.rl

Recommendation concerning
insulating and lagging

over bearings and linkage . The DDI style "A" bearing design

will allow coverage of the Ins.

Lagging. Linkage should remain

. exposed.

Linkages

Linkage material Carbon Steel

Linkage pin material f 450 ss
Linkege bolt material E N/A
Linkage pivot bearing E
type and materiasl ~ N/A
-
Hethod of adjusting 3; _
linkage g N/A - Dual Shear type proposed.
EE Adjusting device located on actuator
connecting link;
. OUC 16805 MO, REDUCTION SYS 62.0205
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(

Sealing system

Packing box material
Packing follover material
Packing

Haterial

Hanufacturer and type

Haximum temperature
rating, F

Depth of material
in packing box, in.

Haximum permissible
deflection of packing
recommended by packing
manufacturer, in.

Describe blade edge-to- E
frame seal provisions

Describe blade end-to-
frame seal provisions

{(Trim Line)

LR N B ]

NOELL, INC

(Bidder's Name)

SCR Bypass Dampers

Carbon Steel

Carbon Steel

Graphite imprégnated rope

John Crane 2871

1200°

1.0

0.17

'DDI Blade Tip Seals used

w/ cartridge design and

multi-ply C-276 flexible

leaves (see attached drawing)

A-BDYI Jamb Seal will ba used on_the

multi-ply seal of Hast. C-276

{See attached drawing)

OUC 16805 MO, REDUCTION SYS 62,0205
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Describe blade edge-to-
edge seal provisions

Damper leakage area, in.?

Blade edge to frame
Blade end to [rame
Bliade edge to edge
Other
Total

Damper opersating torque re-
quirements, Llb-ft

Aerodynamic
Bearing friction
Packing friction
Seal torque

Obstruction from fly ash
deposits in duct

Total

Damper opecsdtors
Hanufacturer
Hodel No.

Frame size

NOELL, INC,
(Bidder's Name)

SCR Bypass Dampers

" The DDI Blade Tip Seals use a

"

(Trim Line)

1.68

3R.55

3781

408

438

1091

1937

Jordan

SM-5480

N/A

ouc 16805 NO, REDUCTION SYS §2.0205
041492
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Voltage/phase

Horsepower/service
factor

Space heater rating,
vatts

Hotor torque, 1lb-It
Start
Stall
Operator maximum
torque capability,
Ib-ft
Start
Stall
Does the dsmper operator
{excluding external gesr

‘units) have self-locking
gears?

C.7.4 Anhydrous Ammonia Receiving
and Storage.

Ammonia storsge tanks
Number
Manufacturer
Capacity, gal (nominal)
Effective capacity, gal
Total days of storage at
ammonis uvsage rate at MCR

conditions

Di ameter

(Trim Line)

NOELL, INC.

(Bidder's Name)

SCR Bypsss Dampers
180 VOC from seryo AMP.

2,0 / Less than 1

159

4.5 Ft 1bs / 1750 RPM

Motor is stall protected

15,155 Ft lbs (breakaway)

stall protected @ 7500 Ft 1lbs

at mid stroke.

Yes - Scotch Yoke Mechanism

Two Reguired

EUSS_Iuuam1cuLLs_J1Luisixu1~om;49quiJuLLent

LI RN )

.

30,000 Gal

28,000 Gal

One month

12°

OUC 16805 NO, REDUCTION SYS 62.0205
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. Length

Weight, each tank, 1b
Empty
Operating
Ammonia vaporizers
Number furnished
Manufacturer
Hodel number

Storage capacity each,
gal

Maximum k¥ input at
. 480 volts, 3-phase,
RN each
Thermostat
. Manufacturer

Hodel number

Temperature range,
F to F

‘Maximum capacity, Ib/h
of ammonia

Ammonia vapor supply pressure
to pressure reducing station,

paig

Pressure reducing station
pressure regulating valves

Hanufacturer
o Hodel number

Size

(Trim Line)

NOELL, INC.

(Bidder's Name)

44"
91,000 1b.
175,110 b

1 per storage vessel

Richard M. Armstrong

N/A

N/A

65 kW

By Vendor

By Vendor

By Vendor

416 1lb/hrx

93 PSI @ 60°F

Fisher

E2

1"

OUC 16805 NO, REDUCTION SYS 62.0205

041492
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NOELL, INC.
(Bidder's Name)

Ammonia vapor transport
pressure from pressure

reducing station, psig 36 PSIG

Tank relief valves
REGO - Opo Action

Hanufacturer 3

Model number é AR3135UA265
Relief valve manifold g

Manufacturer REGO

Model number g 4" Multiport A8573G
Pressure switches :

Manufacturer ASHCROFT

Model number : B7-65 SXTMX07-200
Level indicators

Hanufacturer Rochester

Hodel number g Magnatel Model 6342
Pressure gauges :

Manufacturer ASHCROFT

Model number DURAGAUGE
Anmonia leak detector 5

k Manufacturer ‘Eé SENSYDINE
Hodel number Eg 7011782-1
Power requirement ;‘:: 4-20 MA DC

OUC 16805 NO, REDUCTION SYS 62.0205
041492
C-2¢



Noell, Inc.
(Bidder's Name)

. C.7.5 Ammonia Injection System.

Conveying air fans .
Chicago Blower or engineer acceptec

Manufacturer :  equal
Model number E: 33 AH
Capacity and head, :
cfm/in., wg . 20,000 / 24
Motors
US Motor
Manufacturer
Hodel number 455TS
Rating, hp/rpm E 150 ; 1200
Voltage/phase 460 ] 3
Ammonia dilution, percent :
ammonia by volume, typical : 0.6 Vols
Ammonia dilution, percent
. ammonia by volume, range 0 - 0.7 vols

Air/ammonia flow to injection
grid, acfm at the following
steam generator load points

100 percent of MCR 20,000
90 percent of MCR 20,000
80 percent of MCR 20,000
60 percent of MCR é 20,000
40 percent of MCR 5 20,000
25 percent of MCR 5 20,000

Air/ammonia transport pressure . 20 inch Hp0

Air/ammonia transport duct .

size, in. . 30

. OUC 16805 NO, REDUCTION SYS 62,0205

041492
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Noell, Inc.

(Bidder's Name)

Ammonia injection grid

Piping material Stainless Steel

Piping sizes, in. 10
Nozzles
Manufacturer Noell
N/A

Model number

Stainless Steel

Material
Internal dismeter, 1.4
in.
Design flow, cfm 143
Total number
. installed 140
yes

Removal provisions

Injection grid branch
flow control valves

Manufacturer Adams {or equal)

Size 10 inch

Model number Type MAK Series 316

Injection grid branch flow

{(Trim Line)

measurement device type Orifice
Describe provisions for
optimizing reagent dis- : See Description

tribution

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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Noell, Inc.
(Bidder's Name)

Support .system, describe Internal fixed supports and

support at penetration of ductwor!

ductwork walls

" Static mixing device

Number of devices

Number of stages

per device 1

Material Carbon Steel

. . 2 Mixers for two directions
Description

Location in ductwork See drawing

Pressure drop per device 0.6 inch H3O

Test ports
Number at each location

Ammonia injection

grid : 15
Reactor inlet ,35 30
5. p
Between catalyst -
layers g:
e 20
Reactor outlet ~ -
4

Size, in.

OUC 16805 NO, REDUCTION SYS 62.0205
041492
c-29




C.7.6 Model Tesrt.
Model test contraccor

Proposed scale for model

C.7.7 Performance Cuarantees.

Catalyst life, hours, as
#¥defined in Article 28.2-1 28.]

Pated capacity of SCR systenm,
flue gas flow rate, lb/h

Minimum load capability,
percent of MCR flue gas
flow rate

SCR inlet damper

Maximum flue gas leakage
across closed damper based
on flue gas pressure dif-
ferential as specified in
Section 2A, acfm

# Opening—timer—ceconds
" Glosing time sceaonds
SCR bypass damper
Maximum flue gas leakage
across closed damper based
on flue gas pressure dif-

ferential as specified in
Section 2A, acfm

H Opening time —sceonds
17 Glosing time —seaonds

#Addendum 1
f1Addendym 2

Noell, Inc.

(Trim Line)

(Bidder's Name)

NELS Consulting Services or FERCo

1/12

2 ppm NH,y Design 5 ppm NH, Design
Basis Sliip Basis Slip

24,000

4,273,145

25%

20800

20800

oUC 16805 NO, REDUCTION SYS 62.0205
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C.7.7.1 System Initial Performance
(At Initial Formal Performance
Guarantee Test).

100 percent of MCR

NO, reduction efficiency
rt—2—ppmvd—3%-0, )i,
strp—tdestgmpotned

NH, elip at design
NO, reduction
efficiency, ppmvd
(32 0,)

N9 —reductioneffictency
at—S—ppmvd— 3%-0, 3 Wi, ~+tip

Oxidation rate of
S0, to S0, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia usage rate at
design point, 1b/h

Stoichiometric ratio,
mols NH, per mol NO,
removed

Haximum operating pover
requirements, kVA/kW/
voltage/phase

(I'rim Line)

Ammonis vaporizer

Injection blowers

fAddendum |

prolonged and lengthy cold condi-
tion.

Noell, Inc,.

(3icdder's Yame)

2 ppm NH, Design
Basis Slip

5 ppe NH, Des ign
Basis Slip

270%

<2 ppm

<1 Mol 3

1.085

344

/ * / 480 / 3

/67 /480 /3

*Vaporizer is not required for
normal process. It is used only
4s a storage vessel heater during
OUC 16805 NO, REDUCTION SYS 62.0205
052992
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Noell, Inc.
(Bidder's Name)

Soot blowing

system J 1.5 } 480 ;3
Other {(describe) : Instrumentation

; LOKW* /
Other (describe)

/ / /

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element 8800 1lb/h steam consumption

during sootblowing
Number of ele-
ments in service
at the same time

Intermittent

average 2 x per week sootblowing

*For all other loads, the same
maximum - power is required for
instrumentation.

(Trim Line)

ouc 16805 NO, REDUCTION SYS 62.0205
041492
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90 percent

NO, reduction efficiency

of MCR

atji—ppmv§—+%!—§z+—ﬁﬂj
strp—{destgrrpotne)

NH, s
NO, ¢
effic
(3x 0

N0, Tredoctton—effrctency
2t 5—ppmvd—3¥—0, -, —stip

Oxida

lip at design
eduction
iency, ppmvd

)

tion rate of

SO, to SO, at 706 F,

perce

nt

System pressure

drop,

Press

in, ug

ure drop acrosas

second catalyst layer,

in., w

Ammon
desig

Stoic
mols
remov

Maximum operating power

requi
volta

FAddendum |

ia usage rate at
n point, 1lb/h

hiometric ratio,

NH, per mol NO,
ed

cements, kVA/kW/
ge/phase

Ammonias vaporizer
Injection blowers

Soot blowing
system

(Tecim Line)

Noell, Inc.

(Bicdier’s Nare)

2 ppm NH, Design 5 ppm NH, Design
Basis Slip Basis Silip

>70%

<2 ppm

<2

3.28

310

;] * ; 480 / 3

;87 ; 480 / 3

; 1.5 / 480 ;3

*See note page C-31.

OUC 16805 NO, REDUCTION SYS $2.0205
052992
c-33



Noell, Inc,
(Bidder's Name)

Other (describe) .

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element 8800 l1lb/hr steam

Number of ele-
ments in service
at the same time

Intermittent

average 2 X per week

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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80 percent of MCR

HO, reduction efficiency
at—%—ppmvd—Gﬁﬁ—B,}—NH,
shrp{destgmrpoined

NH, slip at design
NO, reduction
efficiency, ppmvd

(32 0,)

N8, —reductiom e ffictency

at—5ppmrd—33-0, }Hit,—wtip

Oxidation rate of
50, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in, wg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mots NH; per mol NO,
removed
Haximum operating pover
requirements, kVA/kW/
voltage/phase

Asqmonia vaporizer

Injection blowers

Soot blowving
system

fAddendum |

(Teim Line)

Noell, Inc.

(dicder's Name)

2 ppm KM, Design 5 ppm NH, Design

Basis Slip Basis Slip

>70%

<2 ppm

<2

2.79

0.9

276

1.01
/ * / 480 / 3
/ 67 / 480 / 3
;1.5 ; 480, 3

*See note page C-31.

OUC 16805 NO, REDUCTION SYS 62.0205
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Noell, Inc.
(Bidder's Name)

Other (describe)

/ / /
Other {describe)
/ / /
Soot blowing steam :
requirements, lb/h .
Maximum inter- E
mittent per : 8800 lb/hr steam
element : .
Number of ele-
ments in service . 1
at the sgame time .
Intermittent E
average : 3 X per week . _
-
c .
w{
—e
E.
-l
.
Lo

s e s s 0

“«aw

OUC 16805 MO, REDUCTION SYS 62.0205
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Noell, Inc,

(3icder's Yara)

/ -2 ppm NH, Design 5 ppm NH, Design
. Basis Slip Basis Slip

60 percent of MCR

NO, reduction efficiency

Ft2-ppmrd—t3%-0, N,

NH; slip at design
NO, reduction .
efficiency, ppmvd . <2
(1x 0,) . N

NHO —redoettormrefficrency
re—5—ppmvd—31-0, i, —trp

Oxidation rate of
s0, to S0, at 706 F,

percent : <2

System pressure

drop, in. wg : 1.93

Pressure drop across
second catalyst layer,
in., wvg

0.7

Ammonia usage rate at

design point, lb/h 208

Stoichiometric rattio,
mols NH, per mol NO,

removed 1.0l

Maximum operating powver
requirements, kVA/kW/
voltage/phase

[ * / 480 /1 3

Ammonia vaporizer

{I'vim Line)

Injection blowers [ 67 / 480 /3

Soot blowing :
system : /1,5 / 48q I 3

*See note page C-31
fAddendum | pag

ouUC 16805 NO, REDUCTION SYS 62.0205
052992
c-37




Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per
element

Number of ele-
ments in service
at the same time

Intermittent
average

(Trim Line)

Noell, Inc.

(Bidder's Name)

8800 lb/hr steam

4 X per week

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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40 percent of MCR

NO, reduction efficiency

at—2—ppmrd—£3E0, 3,
bt o)

NH, slip at design
NO, reduction
efficiency, ppmvd
(37 0,)

He

T

Oxidation rate of
50, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia usage rate at

design point, ib/h

Stoichiometric ratio,

 mols NH, per mol NO,

removed

Maximum operating power

requirements, kVA/kW/
voltage/phase

Ammonia vaporizer
Injection blowers

Soot bliowing
system

JAddendum 1

—Treducrtomr—etftcteney
at—S—ppmvd—32—8, > HH,—stip

(l'rim Line)

Noell, Inc.

(Bidder's ‘ame)

2 ppm NH, Design 5 ppm NH, Design
Basis §lip Basis Slip

>70%

<2

149

/ * / 480

{ 67 /480 /3

/1.5 / 480 /3

*See note on page C-31.
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other {describe)

Scot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element 8800 lb/hr steam

Number of ele-
ments in service
at the same time . 1

Intermittent

average 1 x per day

{Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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Noell, Inc.

(3iccer’'s Name)

‘2 ppm NH, Design 5 ppm NH, Design
Basis Slip Basis Slip

2% percent of MCR

NO, reduction efficiency

ttj%—ppmv§—+%§—gz+—ﬂﬂj

stip—fdestrgnr—porned : >70%

NH, slip at design
NO, reduction :
efficiency, ppmvd : <2

(31 0,) © T

vy ] et |
at—é—ppmvd‘+3%—62f*ﬂﬁj—tffp
Oxidation rate of

S0, to SO, at 706 F, C <2
percent .

System pressure E 1.13
drop, in, wg

. Pressure drop across .
_ second catalyst layer, : : 0.3

in., ug

Ammonia usage rate at

design point, Lb/h 105

Stoichiometric ratio, :
mols NH, per mol NO, C o 1.01
removed . -

Maximum operating powver
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer * /480 /3

(Trim i.ine)

Injection blowers : . /67 /480 /3

Soot blowing

system : /1.5 /480 !/ 3

FfAddendua |

QUC 16805 NO, REDUCTION SYS 62.0205
052992
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Ncell, Inc.
(Bidder's Name)

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter~

mittent per E
element : 8800 1b/hr

Number of ele- : 1
ments in service .
at the same time

Intermittent

average l x per day

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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c.1.71.2

System Initial Performance

(At Interim Formal Performance

Cuarantee Test),

100 percent of MCR

NO, reduction efficiency
at——ppmrd—{3%-0, }-Hit,
stip—tdesignmr—rpoine)

NH, slip at design
NO, reduction
efficiency, ppmvd
(32 0,)

NO —reductioneffictency

at—5—ppm—d—3%0, it ~stip

Oxidation rate of
S0, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. vg

Ammonia usage rate at
design point, 1b/h

Stoichiometric ratio,
mols NH, per mol NO,
removed

Maximum opersting power
requirements, kVA/kW/
voltage/phase

Anmonia vaporizer

Injection blowers

IAddendum |

(Ieim Line)

Noell, Inc.

(Bidcer's ‘ame)

2 ppm MNH, Design
Basis Slip

5 ppm NH, Design
Basis Slip

|wv

47%

< 2 ppm

3.42

1.085

232

/ * / 480 3

/ 67 | 480 / 3

* See note Page C-31

OUC 16803 NO, REDUCTION SYS 62,0205
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Noell, Inc.
(Bidder's Name)

Soot blowing

system E / 1.5 7 480 /3

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-

mittent per .
element N 8800 1lb/hr steam

Number of ele-
ments in service :
at the same time . 1

Intermittent .
average ' : 2 x per week

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62,0205
041492
C-44



930 percent of MCR

NO, reduction efficiency

Tt —ppmrrd—3¥0, i,

NH, slip at design
NO, reduction
efficiency, ppmvd
(32 0,)

NO —redocrron—effiriency
at—5—ppmvd—(3E0, 3N, —strp

Oxidation rate of
S0, to SO, at 706 F,
percent

System pressure
drop, in, wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mols NH; per mel NO,
removed

Haximum operasting pover
requirements, kVA/kW/

- voltage/phase

Ammonia vaporizer
Injection blovers

Sogot blowing
system

fAddendum 1

(Teim Line)

Noell, Inc,

t3icder's Yarme)

2 ppm NH, Design 5 ppm NH, Design
Basis Slip Basils Slip

47%

| v

I~
™o

209

/ * / 480 / 3

;61 ; 480 4 3

; 1.5, 480 ; 3

* See note Page C-31

OUC 16805 NO, REDUCTION SYS 62.0205
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other {(describe)

Soot blowing'steam
requirements, 1b/h

Maximum inter-
mittent per :
element : 8800 lb/hr steam

Number of ele-
ments in service

at the same Lime : 1

Intermittent

average E 2 X per week

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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80 percent

NO, reduction efficiency

wt—%—pvmv&~+3%—ez%—ﬂﬂ,—

of HCR

shrp—{destgr—poine}

HH, s

lip at design

NO, reduction

effic
(3x o

N, —redrcrtomr=ffictency
2t ppmryd—3-6, Wi, —rtrp

Oxida

iency, ppmvd

3)

tion rate of

S0, to SO, at 706 F,
percent

System pressure

drop,

Press

in. wg

ure drop across

second catalyst layer,
in., wg

Ammon

ia usage rate at

design point, lb/h

Stoic
mols
remov

Maximum operating power

requi
volta

hiometric ratio,
NH, per mol NO,
ed

rements, kVA/kW/
ge/phase
Ammonia vaporizer

Injection blowers

" Soot blowing

fAddendum |

system

(I'rim Line)

Noell, Inc.

(3diccder's Nare)

2 ppm NH, Design 5 ppm NH, Design

Basis Slip Basis Siip

> 47%

186

/* / 480 / 3

j 67 7 480 ;3

; 1.5 5 480 4 3

* See note Page C-31
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Noell, Inc.
(Bidder's Name)

Other {describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element 8800 lb/hr steam

Number of ele-
ments in service
at the same time

Intermittent

average 3 x per week

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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60 percent of MCR

NO, reduction efficiency
* " . t ’
stip—{destgrrporned

NH, slip at design
NO, reduction
efficiency, ppmvd
(32 0,)

"y | . e
25— ppmed—3%-0, N, —stip

Oxidation rate of
S0, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia u<age rate at
design point, lb/h

Stoichiometric ratio,
ools NH, per mol NO,
removed
Maximum operating power
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer

Injection blowers

Soot bloving
system

fAddendum 1

Noell, Inc.

(3icder's MName)

2 ppm NH, Design 5 ppm NH, Design

Basis Slip Basis Slip

> 47%

141

; * ;480 43

(Trim l.ine)

/ 67 ; 480 ;3

; 1.5 ;480 ;3

* See note Page C-31

OUC 16805 NO, REDUCTION SYS 62.0209
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per .
element : 8800 lb/hr steam

Number of ele-
ments in service

at the same time : 1

Intermittent

average : 4 x per week

(Trim Line)

OUC 16805 NO, REDUCTION 8SYS 62.0205
041492
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40 percent of MCR

NO, reduction efficiency
T 2ppmwvd—3E—6, i,
ot : o)

NH, slip at design
NO, reduction
efficiency, ppmvd
(31 0,)

Ne, ) e
e ppmrd—{3%—6, i, —strp

Oxidation rate of
50, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,

in. wg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mols NH; per mol NO,
removed
Haximum cperating power
requirements, kVA/kW/
voltage/phase

Amponia vaporizer

Injection blowers

Scot blowing
system

JAddendum 1

(I'rim line)

Ncell, Inc.

2 ppm NH, Design

{3icder’'s lace)

3 ppm NH, Design

Basis Slip Basis Slip

> 47%

; ; 480 /3

; 67 ) 480 ;3

; 1.5 ; 480 ;3

* See note Page C-31

OuC 16805 NO, REDUCTION SYS 62.0205
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element E 8800 1b/hr steam

Number of ele-
ments in service

at the same time : 1

Intermittent

average : 1l x per day

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
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Noell,

Inc.

(3idcer’'s ame)

2 ppm NH, Design
Basis Slip

5 ppm NH, Design
Basis Slip

25 percent of HCR

NO, reduction efficiency
=2 ppmrd—E3E-8, 3,
stHp—Hestgrrormed

NH, slip at design
NO, reduction
efficiency, ppmud
(32 0,)

N, —Teduerrometfictency
at—Sppmvd—31—0, i, —stip

Oxidation rate of
SO, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mots NH; per mol NO,
removed

Maximum operating power
requirements, kYA/kW/
voltage/phase

Ammonia vaporizer

(Yriwm l.ine)

Injection blowvers

Socot blowing
system

fAddendum |

> 473

* See note Page C-31

QUC 16805 NO, REDUCTION SYS 62.0205
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. Other (describe)
Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per
element

Number of ele-
ments in service
at the same time

Intermittent
average

(Trim Line)

Neell, Inc.

(Bidder's Name)

8800 lb/hr steam

1 x per day

OUC 16805 NO, REDUCTION SYS 62,0205
041492
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C.7.7.3 System Performance
(At Formal Performance
Guarantee Test).

1IN0 percent of MCR

NO, reduction efficiency
at—2—ppmvd—£34-8, )M,
strp—{desrgrpotned

NH; slip at design
NO, reduction
efficiency, ppmvd
(32 0,)

Ne, . e
Ft— S ppmrd—3%-8, M, —stip

Oxidation rate of
S0, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,

in. wg

Ammonia usage rate at
design point, tb/h

Stoichiometric ratio,
mots NH, per mol NO,
removed

Maximum operating pover
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer

Injection blowers

fAddendum |

(Irim Line)

Noell, Inc.

2 ppm NH, Design

(diccer’s ‘ame)

5 ppw NH, Design

Basis Slip Basis Slip

> 47%

< 1 Mols

1.085

232

/ * / 480

/

3

/ 67 ; 480

3

* See note Page C-31

052992
C-55
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Noell, Inc.
(Bidder's Name)

Soot blowing

system : / 1.5 y 480 , 3

Other (describe)

Other {describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element 8800 1b/hr steam

Number of ele-
mentyg in service
at the same time

Intermittent

average 2 X per week

(Trim Line)

-

OUC 16805 NO, REDUCTION SYS 62,0205
041492
C-56




{3icder's Na=a)

2 ppm NH, Design 5 ppm NH, Design
Basis Slip Basis Slip

90 percent of MCR

NO, reduction efficiency
af_*_PPm’ﬁ EL Q:) M,
strp—desrgmr—pormed

| v

47%

NH, slip at design
NO, reduction

efficiency, ppmvd
(32 0,)

[
[N

NO, —Teduetrom e ffictency
T rppmvd—31-0, )Nty —stip

Oxidation rate of
50, to SO, at 706 F, : <
percent :

System pressure
drop, in. wg

. Pressure drop across
second catalyst layer,

in. wg

Ammonia usage rate at

design point, lb/h 209

Stoichiometric ratio,
mols NH, per mol NO,
removed

Maximum operating power
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer

(Trim lLine)
*
.
@
o
s S
w

Injection blovers 5 / /

Soot blowing E 1.5
system . / .

* See note Page C-31
JAddendum |

QUC 163805 NO, REDUCTION SYS 62.0205
052992
c-37




Noell, Inc.
(Bidder's Name)

Other (describe)

/ / /
Other (describe)
/ / /
Soot blowing steam
requirements, lb/h
Maximum inter-
mittent per :
element . 8800 lb/hr steam

Number of ele-
ments in service
at the same time

Intermittent

average 2 x per week

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
c-58



80 percent of HCR

NO, reduction efficiency
at—2—ppmrd—{33-0, 3,
ot et )

NH; slip at design
NO, reduction
efficiency, ppmvd
(31 0,)

48, —redocttomreffietency
at—5ppmvd—3%-0, I, —stip

Oxidation rate of
S0, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. wg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mols NH, per mol NO,
removed
Maximum operating power
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer

Injection blowers

Soot blowing
system

#ddendum |

(I'rim T.ing)

Noell, Inc.

2 ppm KH, Design

(3icder's lare)

5 ppm NH, Design

Basis Slip Basis Slip
> 47%
< 2 ppm
< 2
2.79
0.9
186
1.02
; 67 ; 480 ;3
; 1.5 , 480 ;3

* See note Page C-31

QUC 16805 NO, REDUCTION SYS 62.020%
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per

element E 8800 lb/hr steam

Number of ete-
ments in service
at the same time . 1

Intermittent .
average : 3 x per week

{Irim Line)

ouc 16805 NO, REDUCTION SYS 62.0205
041492
Cc-60




60 percent of MCR

NO, reduction efficiency

t . . . ?
stHip—Hdesrempoined

NH, slip at design
NO, reduction
efficiency, ppmvd
(31 0,)

NO,

Oxidation rate of
SO, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in. vg

Ammonia usage rate at
design point, lb/h

Stoichiometric ratio,
mols NH, per mol NO,
removed

Maximum operating power

requirements, kVA/kW/
voleage/phase

Ammonia vaporizer
Injection blowers

Soot blowing
system

/Addendum |

. fess
at—5ppmrvd—3%0, Wi, —stip

(I'rim Line)

Necell, Inc.

(3iccder's Nare)

2 ppm NH, Design 5 ppm NH, Design
Basis Slip Basis Slip

> 473

< 2 ppm

141

* See note Page C-31

QuC 16805 NO, REDUCTION SYS 62.0205
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Noell, Inc.
(Bidder's Name)

Other (describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per .
element : 8800 lb/hr steam

Number of ele-
ments in service :
at the same time : 1

Intermittent :
average : 4 x per week

a e et

(Trim Line)

QUC 16805 NO, REDUCTION SYS 62.0205
041492
Cc-62




Noell,

Inc,

(3iccer’s Yame)

2 ppm NH, Design
Basis Slip

5 ppm NH, Design
Basis Slip

40 percent of MCR

NO, reduction efficiency
at-%-ppmvd—%%!-ﬁ,}—ﬁﬂ,
- otdesi )

K%

47%

NH, slip at design
NO, reduction
efficiency, ppmvd

|~

2 ppm

wo, I . (fretency
at—5—ppmvd—3%-0, N, —trp

Oxidation rate of
50, to SO, at 706 F,
percent

System pressure
drop, in. wg

. Pressure drop across

second catalyst layer,
in, wg

Ammonias usage rate at

design point, lb/h Lol

Stoichiometric ratio,
mols NH; per mol NO,
removed

Maximum operating power
requirements, kVA/kW/
voltage/phase

Ammnmonia vaporizer

(frim Lioe)
»
-9
w
o
e
Ca

Injection blowers

Soot blowing E 1.5
system : / ’ /

* See note Page C-31
. fAddendum |
QUC 16805 MO, REDUCTION SYS 62.0205
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Noell, Inc.
(Bidder's Name)

Octher (describe)

/ / /
Other (describe)
/ / /
Soot blowing steam
requirements, lb/h
Maximum inter-
mittent per :
element : 8800 lb/hr steam

Number of ele- :
ments in service :
at the same rtime :

Intermittent

average 1 x per day

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
041492
C-64




15 percent of MCR

NO, reduction efficiency

at—2—ppmed—31-9, M,
R o]

NH, slip at design
NO, reduction
efficiency, ppmvd
(32 0,)

N —reduvceronr—effictency
at—5—ppmrrd—33-0, >, -t1p

Oxidation rate of
SO, to SO, at 706 F,
percent

System pressure
drop, in. wg

Pressure drop across
second catalyst layer,
in, wg

Ammonia usage rate at
design point, 1b/h

Stoichiometric ratio,
maolts NH, per mol NO,
removed
Maximum operating power
requirements, kVA/kW/
voltage/phase

Ammonia vaporizer

Injection blowers

Soot blowing
system

JAddendum |

{Trim Line)

Noell, Inc.

{3iider's lame)

2 ppm NH, Design
Basis Slip

> 47%

£ 2 ppm

71

* See note Page C-31

OuC 16805 NO, REDUCTION SYS 62.0205

052992
c-6%

5 ppm NH, Design
Basis Slip



Other {(describe)

Other (describe)

Soot blowing steam
requirements, lb/h

Maximum inter-
mittent per
element

Number of ele-
ments in service
at the same time

Intermittent
average

{(Trim Line)

Noell, Inc.

(Bidder's Name)

8800 1lb/hr steam

1l x per day

OUC 16805 NO, REDUCTION SYS 62.0205
041492
c-66



Noell, Inc.
{Bidder's HName)

. 4 2 ppm NH, Design 5 ppm NH, Design
: Basis Slip Basis Slip

C.7.7.4 Expected Performance (Not
Guarantee Values).

Expected catalyst life
(initial charge), as de- :
ffined in Article 28-3+1 2B.] : 3

Expected catalyst replace-
ment cycle with all

layers installed, years 3
Typical operation system
pressure drop, in. wg
Two catalyst layers
installed
100 percent of MCR : 3.1
90 percent of MCR : 2.9
. 80 percent of MCR : 2.5
60 percent of MCR . 1.7
40 percent of MCR N 1.4
25 percent of MCR 1.1
Three catalyst layers
installed .
100 percent of MCR —_ 4.2
@ .
L. 4.0
90 percent of MCR. a. .
E .
80 percent of MCR Foi 3.4
| £
60 percent of MCR : 2.3
40 percent of MCR 1.9
25 percent of MCR 1.4
{Addendum 2
. OUC 16805 NOy REDUCTION SYS 62.0205

061292
c-67



Four

catalyst layers

installed

100 percent of MCR

90 percent of MCR

Noell, Inc.

2 ppm NH, Design
Basis Slip

(Bidder's Name)

5 ppm NH, Design
Basis Slip

80 percent
60 percent
40 percent

25 percent

of MCR

of MCR

of MCR

of MCR

#C.7.8 O0Optional Performance Program.

Number of installed catalyst

layers

Year

‘ Year
Year

Year

Year

Year

Year

Year

Year

Year

number |
number 2
number 3
number 4
number 5
number 6
number 7
number 8
number 9
number 10

. 1Addendum 2

(Trim Line)

OUC 16805 NO, REDUCTION SYS 62.0205
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