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ABSTRACT

Current EPA emission factors (AP-42) for nitrogen oxides (NO,) from utility
coal-fired boilers do not account for variations either in emissions as a function of
generating unit load, or in designs of boilers of the same general type, particularly
wall-fired boilers. TVA has recently compiled short-term NO, emissions data from 30
units at 11 TVA coal-fired plants. These units include cyclone, cell burner, single wall,
opposed wall, single tangential, and twin tangential boiler firing designs. In this study,
the NO, emission rates from each boiler were calculated and compared with the
calculated rate for each boiler type using AP-42. Additional recent NO, data {from
non-TVA boilers) were also obtained from the literature, along with the data used to
develop the current AP-42 emission factors. Analysis of all these data indicates that:
(1) to varying degrees, NO, emissions increase with increasing load for all except
single- and opposed wall-fired boilers; (2) using the current AP-42 quality rating
scheme for the six boiler types, factoring in the TVA and recent literature data results
in improved quality ratings for all NO, emission factors ~ "A" (excellent) for those of
four of the six boiler types, "B" (good) for those of cell bumers, and "C" (fair) for those
of opposed wall-fired boilers; and (3) there was no evident relationship between NO,
emissions and fuel nitrogen content or fuel ratio (fixed carbon to volatile matter).
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SECTION 1

INTRODUCTION

The current AP-42' document provides emission factors to estimate
nitrogen oxide (NO,) emissions from various coal-fired utility boilers burning
bituminous and subbituminous coal. The emission factors, expressed as pounds of
NO, per ton of coal burned, relate amount of NO, emitted to amount of fuel

burned.

Emission factors are provided for three major boiler types: cyclone,
tangentially fired, and wall-fired utility boilers (Table 1). No emission factors are
given for subclasses of these major boiler types, i.e., for single- or twin-furnace
tangential units; single wall-fired units; horizontally opposed wall-fired units; or cell-

burner wall-fired units.

The U.S. Environmental Protection Agency’s (EPA’s) Air and Energy
Engineering Research Laboratory has initiated a study to determine whether the
AP-42 document could be revised to include emission factors for each boiler
subclass, and to account for factors such as boiler design and coal type.

To this purpose, NO, emission data and corresponding operating conditions
and coal information were obtained from the U.S. Tennessee Valley Authority
(TVA) for 30 boilers at 10 different TVA coal-fired plants in Alabama, Kentucky,
and Tennessee. These units encompass all three major boiler types, and all




TABLE 1. AP-42 EMISSION FACTORS

Emission Factor

Utility Boiler AP-42 Section Applicable Ib of NO,/ton of
Type Load Range coal’
Cyclone 1.1 60 - 110% 37
Tangentially Fired® 1.1 60 - 110% 15

Wall-Fired® 1.1 60 - 110% 21

*Includes single-furnace and twin-furnace units.
g

®Includes single-wall, horizontally opposed-wall, and cell-burner units.

(*) Throughout this report, 1 Ib NO,/ton coal is the equivalent of 0.5 g NO,/kg coal.




subclasses in the tangential and wall categories. These data were summarized and
then compared to NO, emissions data calculated from the AP-42 emission factor.
Further analysis of the TVA data consisted of evaluating NO, emissions as a
function of unit load. Initially, only NO, data from TVA units were to be evaluated.
However, TVA data were limited for several boiler types, so it was necessary to

include NOy data from non-TVA units.

The most recent NO, data were obtained through a literature search and
from the seven references cited in the current AP-42 document that are the basis
for the current AP-42 emission factors. These data were combined with the TVA
data by specific boiler category and used to: (1) determine if the TVA data could
be used to modify the AP-42 emission factors; (2) determine whether current AP-
42 emission factors are consistent with measured values; {3) identify any trends,
such as NO, as a function of load; and (4) determine new average NO, emission

rates for each boiler subclass.

Finally, a review of the emission factor rating was conducted to determine
whether including additional data would improve the factor ratings for each boiler
type. The rating is a measure of the quantity and qu.ality of data used to generate

the emission factors.




SECTION 2
CONCLUSIONS AND RECOMMENDATIONS

Based on the review and analysis of the NO, emission data from both TVA and

non-TVA units, the following conclusions and recommendations for each boiler type

are provided.

CYCLONE FURNACES

1.

NOy emissions {from 12 cyclone furnaces ranged from 0.79 to

1.87 Ib/mBtu®, with an average of 1.22 lb/mBtu (33 Ibton). This average
is 11 percent lower than the AP-42 rate of 1.37 lb/mBtu. However, the
TVA units averaged 1.61 Ib/mBtu, which is 18 percent higher than the
AP-42 rate. The non-TVA units averaged 1.11 Ib/mBtu.

There is a correlation between NO, and unit load, i.e., NO, increased
with increasing load.

The emission factor rating improves from "B" to "A" with these data.

There are no correlations between NO, and fuel nitrogen or fuel ratio
(fixed carbon to volatile matter).

CELL-BURNER WALL-FIRED UNITS

1.

NO, emissions from five cell-bumer units ranged from 0.71 to 1.7
Ib/mBtu, with an overall average of 1.21 Ib/mBtu (33 Ibton). This
average is 55 percent higher than the current A>-42 rate of 0.78 Ib/mBtu.
The TVA units averaged 1.53 Ib/mBtu, which is approximately twice the

(*) Throughout this report, "m" represents million, and 1 Ib/m Btu = 0.43 g/mJ.
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4,

AP-42 rate. The non-TVA units averaged 1.02 Ib/mBtu. This clearly
indicates that the cell-burner units should be in a separate category from
other wall-fired boilers. However, data from more cell-burner units are
needed to define the emission factor and improve the rating.

There is a cormrelation between NO, and unit load, i.e., NO, increases
with unit load.

There is no current emission factor rating for cell-burner units; howeéver,
these five units would be rated "B."

There are no correlations between NO, and fuel nitrogen or fuel ratio.

HORIZONTALLY OPPOSED WALL-FIRED UNITS

1.

NO, emissions from three horizontally opposed wall-fired units ranged
from 0.69 to 1.24 Ib/mBtu, with an overall average of 0.94 Ib/mBtu

{25 IbAon). This average is 12 percent higher than the current AP-42
rate of 0.78 Ib/mBtu. The TVA units averaged 0.76 Ib/mBtu, which
compares well with the AP-42 rate; however, the non-TVA units
averaged 1.08 Ib/mBtu. This shows that horizontally opposed units may
need a separate category; however, more data are needed to define the
emission factor and improve the rating.

There are not enough data to determine a correlation between unit load
and NO, emissions.

There is no current emission factor rating for horizontally opposed units;
however, these three units would be rated "C."

There are no correlations between NO, and fuel nitrogen or fuel ratio.

SINGLE WALL-FIRED UNITS

1.

NO, emissions from 15 single wall-fired units ranged from 0.59 to

1.12 Ib/mBtu, with an overall average of 0.85 |b/mBtu (23 Ib/ton). This
average is 9 percent higher than the current AP-42 rate of 0.78 Ib/mBtu.
The TVA units averaged 0.81 Ib/mBtu, which is only 3 percent higher
than the AP-42 rate, while the non-TVA units averaged 0.90 Ib/mBtu.
There are sufficient data available to modify the emission factor for this
category.




2. There is a correlation between NO, and unit load, with NO, increasing
with increasing load.

3. There is no current emission factor rating for single wall-fired units; |
however, these 15 units would be rated "A."

4, There are no correlations between NO, and fuel nitrogen or fuel ratio.

SINGLE-FURNACE TANGENTIALLY FIRED UNITS

1. NO, emissions from 17 single-furnace tangentially fired units ranged
from 0.38 to 0.75 lb/mBtu, with an overall average of 0.56 Ib/mBtu
(15 Ib/ton), which corresponds exactly to the current AP-42 emission
rate. The TVA units averaged 0.48 Ib/mBtu, which is 16 percent
lower than the AP-42 rate. The average for the non-TVA units was

0.60 Ib/mBtu.
2. There is a slight increase in NO, as unit load increases.
3. There is no current emission factor rating for this subclass; however,

these 17 units would be rated "A."

4. There are no correlations between NOy and fuel nitrogen or fuel ratio.

TWIN-FURNACE TANGENTIALLY FIRED UNITS

1. NO, emissions from 12 twin-furnace tangentially fired units ranged
from 0.55 to 0.72 Ib/mBtu, with an overall average of 0.62 tb/mBtu
{17 Ib/ton). This average is 11 percent higher than the AP-42 rate of
0.56 Ib/mBtu. The TVA units averaged 0.62 Ib/mBtu and the non-
TVA units averaged 0.63 Ib/mBtu. There are sufficient data to modify
the emission factor for this category.

2. Thereis a slight correlation between NO, and load with NO, increasing
with increasing load.

3. There is no current emission factor rating for this subclass; however,
these 12 units would be rated "A."

4, There are no correlations between NO, and fuel nitrogen or fuel ratio.




Table 2 summarizes the average NO, emissions from TVA and non-TVA

units for each type of boiler.
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SECTION 3

BOILER POPULATION

TVA BOILERS

Beginning in 1989, the TVA began measuring NO, emissions from its coal-
fired utility boilers in order to develop a current emission inventory of
representative boilers in its system. TVA used the data to formulate a strategy for
complying with the Clean Air Act Amendments of 1990. Between 1989 and
1991, 30 boilers at 10 TVA coal-fired plants in Alabama, Kentucky, and Tennessee '
were inventoried for NO,, oxygen (O,), carbon monoxide (CO), carbon dioxide
(CO,), and sulfur dioxide (SO,) by TVA Research and Development personnel.

llection Pr r

The test pragrams conducted on each boiler were relatively short in duration.
Each unit wés tested for approximately 8 hours and the data were then averaged
for specific test conditions. Testing was conducted at or near full load, and at
normal operating conditions. When possible, testing was also conducted at
reduced [oad and at varying boiler oxygen levels; however, there are very limited

data for these conditions.

Measurements were taken after the air heater at a representative point in the
duct with a single-point sampling probe. Gas was extracted from the duct through
a heated probe and conveyed to a mobile CEM system through a heated sample




line. The following analyzers and measurement techniques were used to determine

the gaseous constituents of the flue gas:

Gaseous
nstituen Analyzer Technique
NO, TECO Model 10AR or Chemiluminescence
Beckman Model 955

0, Beckman 755 Paramagnetic

co . Beckman 880 Nondispersive Infrared
CO, Beckman 880 Nondispersive Infrared
S0, Western Research Model 721 Ultraviolet Absorption

Each analyzer was calibrated prior to the first test of the day with a zero gas
and an upscale calibration gas (greater than or equal to the expected
concentrations). Additionally, each analyzer was checked periodicalty during the
test day and, if necessary, the calibration was repeated. The calibration gases
were either EPA Protocol 1 or NBS standard quality.

Data recorded from the control room instruments during each test were
evaluated to determine whether the boiler was operating under steady conditions.
If an upset occurred, data from that test were deleted from the data set. Data
were also omitted from the data set if a calibration check showed excessive drift.
Therefore, the data from each test period were subjected to the standard quality
assurance/quality control procedures set forth in the Code of Federal Regulations
Part 60° »and were thoroughly screened for accuracy prior to any data analysis.
These data sets were made available to EPA in the form of internal test reports and
on diskette.

There are a total of 30 boilers in the TVA data set. The boilers are
categorized as cyclone (2 boilers); cell-burner (2 boilers}; opposed wall-fired

10




{1 boiler); single wall-fired (9 boilers); single furnace, tangential (13 boilers); and

twin furnace, tangential (3 boilers).

Table 3 provides information on the TVA boilers that were tested. Each
boiler was assigned an identification code to be used for graphing purposes in
subsequent sections of this report. All the TVA boilers in Table 2 (1) are pre-
NSPS, {2} fire bituminous coal, (3) have no controls for NO,, and (4) are dry

bottom boilers except for the cyclone furnaces.
NON-TVA BOILERS

Table 4 contains data for the 34 boilers identified through the literature
search and from references in the AP-42 document. The boilers are categorized as
cyclone (10 boilers); cell-burner {3 boilers); horizontally opposed wall-fired (2
boilers); single wall-fired (6 boilers); singie-furnace, tangential (10 boilers}; and
twin-furnace, tangential {3 boilers). Data for these boilers were summarized by
boiler type and added to the TVA data set for analysis.

- For the boilers referenced in Table 43, only data for tests conducted under
normal operating conditions were analyzed. Data from tests conducted under low
NO, conditions (i.e., low excess air, burners-out-of-service, overfire air in operation,
etc.) were not used in the analysis. Units were added to the data set only if they
were comparable in size to other units already in the data base. For example, units
in the AP-42 references that were less than 30 MW were not included.

11
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BOILER TYPE CHARACTERISTICS

Cyclone furnaces consist of a water-cooled horizontal cylinder in which the
fuel is fired and heat is released at extremely high rates. Originally, the cyclone
furnace was designed to burn troublesome coals that had high ash content and low
ash fusion temperatures. These characteristics can make fuel difficult to burnin a

conventional pulverized coal combustion system.’

This type of firing has distinct advantages and disadvantages. The primary
advantage is that troublesome coals can be burned economically. Other
advantages inélude the ability to operate at lower excess air, low carbon loss with
bituminous coals, higher boiler efficiency at full load, less total particulate matter
emitted from the furnace, production of more suitable ash for landfill purposes,
smaller furnace size, and low coal preparation costs {no pulverizers). In addition,
cyclone furnaces are easily conveyed to burn other types of fuel. The main
disadvantages include limited operating flexibility, high NO, emissions, high
pressure drop, and high carbon loss (Western coals). Also, these furnacés cannot

be retrofit with conventional low-NO, burners.
I-Burner Uni

In-the 1960’s, economic considerations dominated boiler design and led to
the development of the cell-burner. These units are a special category of wall-fired
units in that (1) they are horizontally opposed, with two rows of burners on each
wall, and (2} each burner consists of closely spaced vertical nozzles (2 or 3 nozzles
in a cell). The burner produces a compact, intense flame .compatible with the
relatively small furnace volume. These c'ompact furnaces produce high heat
release rates and generally exhibit high NO, characteristics.
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riz 1] sed Wall-Fir ni

Horizontally opposed wall-fired units consist of several rows of standard
circular burners on two opposed walls of the furnace. The burner spacing and the

heat release rate are relatively the same as for the single wall-fired unit.

ingle Wall-Fir ni

Single wall-fired units consist of several rows of standard circular burns on

one wall {front or rear) of the furnace.
Tangentially Fire ni

Single-Furnace--
A tangentially fired unit with a single-furnace boiler system consists of four

corner windboxes containing separate, vertically stacked nozzles that emit distinct
levels of fuel and air. This design promotes strong ignition near each corner. The
bulk mixing process caused by the rotating fireball pattern ensures complete mixing

of the fuel and air. The tangential design emits lower NO, than cyclone or wall-

fired boilers.

Twin-Furnace--
A tangentially fired units with a twin-furnace boiler system consists of one

furnace as the superheat furnace and an other as the reheat furnace. Therefore,
there are eight corner windboxes containing separate, vertically stacked nozzles
that emit distinct levels of fuel and air. As with the single furnace, this promotes
strong ignition near each corner and ensures complete mixing of the fuel and air.

This design also emits lower NO, than cyclone furnaces or wall-fired boilers.
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SECTION 4

DATA ANALYSIS

The data from each boiler {TVA, AP-42 referenced data, and data from the.

literature search} were analyzed by the following methodology:

1. The data from each boiler were categorized in a spreadsheet by AP-42
boiler type and subclass. Data consisted of load (MW} and NO,
(ib/mBtu) and were averaged for similar test conditions. For example,
if there were 10 data points for a specific boiler taken near the same
load {+/- b percent}, then the NO, emissions and unit load were
averaged. The average values are reported in the summary tables for
each boiler category (see Section 5).

2. The percent load for each test average was calculated and the data
from loads less than 60 percent were excluded because the AP-42
factors are valid for loads of 60-110 percent only.

3. The NO, values were then averaged for the entire data set and
compared to the calculated emission rate. The difference between
actual data and the calculated emission rate was then determined.
The emission rate, lb/mBtu, was calculated as follows:

[i\P-42 emission factor, L) |
ton/ + 1,000,000 Bl b |

(m)‘(aooo_l_b_] mBtu mBtu |

Ib ton ]
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A heating value of 13,500 Btu/Ib was used to calculate the emission rates
for all boilers types. The calculated emission rates are cyclone = 1.37 Ib/mBtu,
wall = 0.78 Ib/mBtu, and tangential = 0.56 Ib/mBtu.

4, The percent difference between the average NO, value and the
calculated emission rate was calculated as follows:

Average NO,, % - AP-42 NO,, LIB’—
mBtu = mBW | . 100 = Percent difference
AP-42 NO,, ——
mBtu
5. Bar graphs were generated for each boiler type category by using all

available data.
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SECTION 5

RESULTS

The results of the analysis of the NO, emission data from both TVA and non-
TVA units for each boiler type are discussed in this section. The NO, emissions
data for the TVA units given in Appendix A and fuel properties for the TVA units

given_in Appendix B.
CYCLONE FURNACE

The data used to determine the difference between actual NOy emissions
and emissions calculated from AP-42 emission factors for cyclone furnaces are -
summarized in Table 5. (Some of the data found in the AP-42 references did not

specify unit load, but rather percent load tested.}

The NO, data range from 0.79 to 1.87 lb/mBtu, with an overall average of
1.22 Ib/mBtu, which is 11 percent lower than the AP-42 emission rate of
1.37 Ib/mBtu. This corresponds to an emission factor of 33 ib/ton. The overall
NO, emission rate averaged 1.61 Ib/mBtu for the TVA units and 1.11 Ib/mBtu for
the non-TVA units. The complete data set is shown graphically in Figure 1

(percent load is shown in for each boiler).
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There is a correlation between unit size and NO, emission rate, with larger

size units emitting higher levels of NO,. Data from eight cyclone boilers are shown

in Figure 2.

WALL-FIRED UNITS
Jl-Burner

Table 6 shows data from five cell-burner units ranging in size from 480 MW
to 1300 MW, The NO, data range from 0.71 to 1.7 Ib/mBtu, with an overall
average of 1.21 Ib/mBtu, which is 55 percent higher than the AP-42 rate of
0.78 lb/mBtu. This corresponds to an emission factor of 33 ib/ton.

The TVA cell-burner units averaged 1.53 Ib/mBtu, which is considerably
higher than the overall average; however, the TVA units are the largest capacity
units. The data from non-TVA units averaged 1.02 lb/mBtu. The complete data

set is shown in Figure 3 (percent load is shown for each boiler).

Bearing in mind that this is a very small data set, there appears to be a
correlation between capacity and NO, emissions. The largest unit (1300 MW)
emits the highest NO,, and the smaliest unit (480 MW) emits the lowest NO,.

Figure 4 shows this correlation.

Because this data set is so small, it is not evident whether there is a
correlation between NO, and percent load. However, it is clear that cell-burner
unitg emit substantially higher NO, than other walli-fired units and should not be
included in this category.
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Table 7 shows data from three horizontally opposed wall-fired units that
range in size from 500 MW to 550 Mw. The NO, data range from 0.69 to
1.24 Ib/mBtu, with an overall average of 0.94 ib/mBtu, which is 21 percent higher
than the AP-42 rate of 0.78 Ib/mBtu. This corresponds to an emission factor of
25 th/ton.

The TVA unit averaged 0.76 Ib/mBtu, which compares well with the AP-42
rate. The remaining data set averaged 1.08 Ib/mBtu, which is considerably higher
than the AP-42 rate. Because of the small size of the data set, it is difficult to
determine any effect of unit capacity or percent load on NO, emissions. The
complete data set is shown in Figure 5 (percent load is shown for each boiler).

Single Wall-Fired

Table 8 shows data from 15 single wall-fired units that range in size from
105 MW to 340 MW. The NO, data range from 0.59 to 1.12 Ib/mBtu, with an
ovefail average of 0.85 Ib/mBtu, which is 9 percent higher than the AP-42 rate of
0.78 Ib/mBtu. This corresponds to an emission factor of 23 Ib/ton. The complete

data set is shown in Figure 6 (percent load is shown for each boiler).

The TVA units averaged 0.81 Ib/mBtu, which is only 3 percent higher than
the AP-42 rate of 0.78 Ib/mBtu. The remainder of the data set averaged
0.90 Ib/mBtu, which is 13 percent higher than the AP-42 rate. As shown in
Figure 7, there is considerable scatter in the NO, emission data for units 200 MW
and below. However, there is a trend of decreasing NO, with decreasing load.

Also, the larger size units tend to emit the highest NO,.
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TANGENTIALLY FIRED BOILERS
le-Furn

Table 9 shows data for 17 single-furnace tangential units that range in size
from 125 MW to 400 MW. The percent loads tested in this data set range from
60-100 percent. The complete data set is shown in Figure 8 (percent load is

shown for each boiler).

The NO, data range from 0.36 to 0.75 Ib/mBtu, with an overall average of
0.56 |b/mBtu, which corresponds exactly with the AP-42 rate. The TVA units
averaged 0.48 ib/mBtu, which is 16 percent lower than the AP-42 rate. The
overall NO, emission average for the non-TVA units is 0.60 Ib/mBtu, which is
slightly higher than the AP-42 rate.

As shown in Figure 9, there is considerable variation in the NO, emissions
from similar-size units. However, there is a slight trend of decreasing NO,
emissions with decreasing load.

Twin-Furnace

Table 10 shows data from 12 twin-furnace tangential units that range in size
from 200 MW to 800 MW, The NO, data range from 0.55-0.72 lIb/mBtu. The
overall average for the complete data set is 0.62 Ib/mBtu, which is 11 percent
higher than the AP-42 rate. This corresponds to an emission factor of 17 Ib/ton.
The complete data set is shown in Figure 10 (percent load is shown for each
boiler).
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The TVA units averaged 0.62 Ib/mBtu, which is 11 percent higher than the
AP-42 rate. The remainder of the data set averaged 0.63 Ib/mBtu, which again is
higher than the AP-42 rate.

As shown in Figure 11, there is less scatter in the NO, emissions from units
of similar size than with the single-furnace tangential units. There appears to be a
correlation between unit load and NO, emissions, with higher NO, being emitted

from the larger units.
OTHER RESULTS
f f Fuel Nitrogen
Figure 12 represents NO, as a function of fuel nitrogen for the TVA data.
No clear trend is shown because most of the data fall within 0.4-0.8 Ib/mBtu for

fuel nitrogen values of 1.3-1.8 percent. The highest NO, is from the cyclone and
cell units. The fuel analysis for the TVA units is given in Appendix B.

ffect of Fuel Ratio
Figure 13 shows NO, as a function of fuel ratio for the TVA data. The fuel

ratio is the ratio of fixed carbon to volatile matter. Generally, NO, increases as the
fuel ratio increases;'® however, no clear trend can be established with the TVA

data.
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SECTION 6

EMISSION FACTOR RATINGS

The AP-42 document rates emission factors for pulverized coal-fired dry

bottom units and cyclone furnaces. Ratings are based on the number of units

tested, as follows:

A = 10 or more units (excellent)
B = 6-9 units

C = 2-5 units

D = 1 unit {poor)

The current AP-42 document shows an "A" Rating for pulverized coal, dry
bottom boilers. This rating is deceptive in that it includes both tangentially fired
and wall-fired boilers. The AP-42 references indicate that only seven tangentially
fired boilers and seven wall-fired units were tested. The current rating for cyclone

furnaces is "B."

A comparison of the number of units and ratings for the AP-42-references
boilers, the TVA boilers, and the boilers identified from the literature are shown in
Table 11. This table shows that emission factor ratings can be generated for boiler
subclasses by combining all the data. By doing so, "A" ratings are obtained for all
subclasses except for cell-burners ("B") and horizontally opposed wali-fired boilers

("C").
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T
01/08/90

SRS RSN IIB AN IO ENNSOtnE

1033-1100
1100-1116
1116-1127

1130-1145
1146-1200
1200-1216
1215-123¢

1243-1300
1360-1315
1315-1330
1330-134§
1345-1400

1417-1430
|H80- 445
14445 5 np

UNIT 1 AIR EEATER OUTLET *B° SIDE

01/16/89

$930-0445
19451000

1035-1046
1451100
1160-1111

£305-1316
1315-1330
1330-1348
1345-1400

1400-541%
$415-1430

(1) Wait lead recerded every 4% min. frem contrel beard.

(1)
LOAD
n

0
m
i

m
213
m
e

m
mn
36
11
L)

1111
b}
8

e
10

19
130
11

e
L

ALLEN UNIT 1

(2)
BOILER
302

1.3
2.8
.8

.40
.
.0

3.20
.0

1)
VAN
302
DRY

5.0t
5.0
$.04

.0
5.01
"
.96

.4
1.9%
1.7
.00
§.04

3.19

© .18

.2

1.99
1.9

s.4
8.9
s.4¢

5.4
‘ ..‘
8.64
LI

1.0
.4

(LY (§)
VAN YAN
N0, PP NO

3802 LB/MBYY
11388 1.1
1201 1.11
1181 L1
1118 1.4
1218 1.16
1128 1.18
1246 1.1
1104 1.6
116 1.1
1184 1.10
1189 1.14
1201 1.13
14 1.66
1181 1.48
18 1.6¢
1215 1.1¢
1s 1.1%
1181 1.1¢
1040 1.5¢0
1120 1.4
e 1.11
e 1.43
143 1.8
85 1.23
" 1.16
819 1.18

" (2) Averags beller 02, recerded every 15 aln. frea
coatrel board.

)
)

over a

readlngs averaged over s 1§ ala. peried,

(5)

i VAN 302,

(e)
- A1)

and CZX 02 readings.

1))

ceatrel baard.
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CIN msasuremeat of stack 02, 16 ain. nldlln froa

*)
CEM
NO, PPM
3501

843
1]
s

01
1
1} 1
112

232
1]
"
13
i"ne

"
31
84

"
$1

31
L1l
2]

§13
23

CEM measurencat of N0, pps, corrected te s 02, 1§ aia.
readings Lrom centrel board.
Enission rate, NO, 1b/eBTU, calculated from CEM NO measuremeats

{n

Cex

Ko
LB/uBTY

1.21
1.26
1.26

1.30
1.31
1'2'
1.3

1.33
"t.
1.43
l."

1.30

1.26
1.2¢
1.2

1.3
1.28

"%
¢.11
.

Vaz ssasurement of duct 03, dry dasis, 1§ soc. readings averaged
15 ale. peried. (mest cases)
Vas ssusurenent of N0, ppm, cerrected te 3% 02, 15 sec.

Enisslen rate, NO, 10/mBYV, calcalated frem VAN NO measerements

)
CEu
%02

(AL R IR B ANEE S XN LR XN RN EN R N Y N R Y F TR Y )

1.20
1.20
1.2

.20
1.20
1.2¢
1.20

1.4
1.00
1.0
’l“
1.0

1.8
1.0
1.0

1.28
1.4

1.
.2
$.3¢

.n
$.20



COLBERT UNIT 3

COLBERT UNTT 3 BARILINT SI3E LOAD TEET

__________________ &IA_\'-___--....-__-,-_--_--_--_____-----...-.---—-—-_ [ —
ol L {3 i (5) i€ (7 ) {g {0
JOAD O BILLER 802 2z s £os AC NG pe- N So2
TN pom,CTy  %,07y  pps,ory  L,fry  pomcry € 3% 0 ib/eaty lo/eity
107-0720 198 5.t £92 7.83 1B LT kK s3t 673 1.27
1736-1745 195 5.0 4fe 7.75 35,4 iiLbE 405 352 (.76 1.25
1745 LECC 155 ot 4B i.18 3.3 10,97 407 528 078 125
1800-1Bi3 260 S0 483 prr .z 10,8 c0g 538 .78 1,25
1RI5C1B30 200 2.0 483 N 3.6 0.8 (2 SR ¢.7¢ 23
1B30-ip4C 200 5.0 77 7,78 3£ 10,75 493 59 .78 $.24
1B4E-1500 260 L.t &7z 7.E: 3.3 .7 403 oes ¢.76 322
1900-1915 20 .l 474 7.8 37.6 0.7 410 [ .77 .23
19:5-1¢e30 200 o 87 1.5 38.. J0.62 38 SES ¢.77 223
1330-1943 200 5.: 474 7.E0 KTIS S (LN ¥ 416 e .78 1,28
19452000 0t 9.4 46< 7.8¢ 4.5 0.6 ¢1§ 57! £.78 L2k
2000-20:5 200 5.0 482 1.75 41.7  10.%¢ 4iE 567 0.78 .27
2015-203¢C 206 3.1 49¢ 7.80 40.4 10,50 413 Sb¢ 0.77 .27
203¢-20¢5 200 £ 493 7.75. 43,0 10,43 4it 562 0.77 2.28
2045-2.00 202 5.0 20C 7.73 43.9 10.42 4.7 567 0.7E 1,25
2:100-2:1% 209 5.0 499 7.75 4.9 10,2 6.7 SEB 0.76 29
218-2130 260 5.0 S0z 7.75 48,1 10.¢7 614 56 0,77 i.30
FILE AVE: 20¢ S.0 4BE .n e 0T g1l SED 0.77 L2

(1) Init loal recordec every !5 ein. from contro! Loarc.

(2 Aversge hoiler 02, recordec every 15 ein. fros
CoRiT: Boarc.

(3) Van ceasurement of fuct 562, €ry Sasis, :5 se¢. readings averaged
wver.2 15 fin. periat,

{(#) V¥en reasurement of cucy 02, COry basis, iS sec., readings averagas
sver ¢ 1D min. pericd.

(3} Van meesyresent of 25, ppa, dry basis, IS sec. reacings averaged
cver & .8 nin, gpEvisc,

(6} Van pess.receni of 102, ¥ ory basis, 15 sec. reatings averagec
cver a 15 Ein. pericg,

{70 Var seasuresent of X2, pae, dry basis, 15 seq. readings averagec
over & iS5 ein, pericc. -

(8) Van measuresen: of KD, pps, correctec to 3% 02, 15 sec.
readings averagec over a 1f min. periot.

(9) Es:ssion tate, NO, !5/eBTU (actuall, calculatec froe VAN N0 ceasuremenss.

{iC? Ecission rate, SCZ, 1b/eBTU, calcuiated fros VAN S02 measuresents,
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COLBERT UNIT 3

CULRERT UNIT 2 2SI IND MEDIUM LDAD TIST
------------------ !Eﬁi‘\""-"--- ————— —-_—
$7-16-193 i o N 4 (< (¢} (7 (&} {&; (LG
Tivg —ofD BIILER gl- Gz & goz NG ND Fom Rl gox
N A PN e beITy  petydry  Y,ory- ppaydry € 20 01 lnfease lzfenic
014E-32¢0 123 5.2 g2 8.3¢ 3.2 e 349 498 (1. 6E 1.3%
0200-(2!% $33 5.2 eld 6.39 33.59 11.03 345 493 0,68 1,60
0215-0230 132 o3 clb E.3E 3.8 11.09 349 498 0.68 240
0220-0245 132 .3 57 B.3B 3.1 11,14 346 493 (. 5E .1
0243-0390 133 5.3 5:3 §.37 3.6 1114 344 491 2.67 1,29
0300-031% 13 5.3 9:3 B.29 36.5 11,12 344 493 0.67 148
0319-0330 134 .3 ) .36 3.2 1,14 346 432 .68 1S
0230-0245 s 5.2 5.8 £.3 36.0 il.iz 345 492 0.867 L.80
0345-0¢0¢ 134 £.2 28 8.32 3.3 LG 345 4§31 0.e7 Lokl
(400-04:5 134 2.3 303 €. 36 41,7 .04 243 492 Ry a7
§4.5-0420 L3¢ A Sit B.23 38,5 1004 346 457 .68 e
0420-0445 13 5.0 S 8.2 43.9 11.05 350 499 0.68 1.4)
(e42-0T00 13¢ St 520 E.3 42.5 11.07 344 4% t.67 1.4
FILD AVE: i3 5.2 €18 8.3 38.¢C 09 346 49¢ .68 &0

CoRITOl doars.

1Y Unit load recorcec every 5 min. fros control seart.
€23 Average Dsi.er L2, recorded every 15 ein. frog

(3} Van seasurerens of cuct SBZ, ory basis, 15 sec. readings averaged

over & I win., pericf.

4: Van oeascremens of cuts B2, cry basis, 5 sec. readings averaged

cver & (T GiR, seriol.

(5 'an peasuracent ¢ 00, ppe, dry dasis, 15 set. reacings averagec

over a I3 gin. perioc,

{6} Van seasurement of (D2, 1 dry sasis, .5 sec. read;ngs averaped

over & 5 min. perisf,

(73 Ven seasuresent of XC, ppe, fry basis, i5 sec. reacings averagec

over & If sin. perioc.

(B} Van measuremen: cf S0, ppo, correciec tc 3% 32,

reacings averagec over & 15 cin. period,

{3} Ipission rase, AC, 15/eBTU {aciuall), calculates

finy
AR A

19 sec,
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COLBERT UNIT 3

(ST i

COLEZRT LNDT 3 LOW NIV BURAEE TEE7

------------------ e
13! ] (<] {& (& (7; {6} (%) (1
TIv LOAR BOILER o o Lz kS Ng #o Al sC2

Ev iz L.ty BpR,CTY  &,0TY  Dpmyiry € 35 00 lsfeavs lnfeatu

10301045 199 sl s3E 7.6% St.3 1L76 €28 576 0.7¢ .37
1063-1100 19¢ 2.8 33 1.¢7 HE S -1 415 93¢ 0.75 1.36
1100-:2135 199 3.3 352 1.46 g2, 12.. 329 13 0,71 $.37
15113 1 2.3 a4 g.9¢ 1572 2.9 293 203 0.8% 138
1130-1148 193 3.2 3 £.82 1852 148 292 50z 0.E9 i3
1145-1200 194 3.2 SET £.87  iBe, 12,13 3% 305 .59 .37
1200-12:8 €3 3.2 [ b.BC  1B3.9  il.0% 397 508 0.6% 1037
1205-1230 133 2.3 Stz 6.86 1987  1Z.CE 394 50¢ 0.70 1.36
1230-.245 194 2.3 13 B.B2 1986 11,9 400 3¢9 g.70 1,33
L245-1300 L 3.z 556 B.8¢  9B.E  1..88 404 514 0.70 1.3
13i5-132¢ 194 2.3 55¢ €.82 2048 1LE7 444 Sle ¢.70 L35
$350-2345 19¢ 2.3 SSE 6.B3  2i4.2 1,50 406 si7 0.7: .33
1345-1400 194 2.2 555 6.8. 214,2 11,40 4} 520 0.7! L3
1400-14:5 194 3.2 357 6.79  209.0 11,32 410 519 L 1.3
1415-1430 195 3.2 993 6.78  22¢,2 il 4.0 519 0.71 1.34
1430~1425 .95 3.2 55 b.7¢ 222,17  11.%9 &1 otg 0.7: 1.34
1443-1508 152 ¢ T5E g7 NS Ly 413 o2 0,70 1.33
1500-1517 194 3.1 582 .7t 2¢0.t 11,20 440 53] 0.7: 133
TILE Ave: 95 3.2 353 .S2 0 BL.O in2 i 5% 0.7: .33

{17 Unit lcaf recergec every IT @iz, frot control boart.

{2 Average Sciler U, reccraec every 15 gin, fros
conirs. zoarc.

{3} Van epasurepent of cuct 502, dry sasis, i5 seo. reacings averagec
over & -5 Ein, jerict.

(6} Var reesureeent of fust 02, €ry des:s, (T sec. readincs averagel
over & 10 gin. perioc.

(E) Van geasuressnt o7 UZ, pog, ory basis, 15 se¢. readings averagec
over a i& zin. pe'.eu.

(6) Van meesurewent of Z0Z, 1 cry oasis, !5 cec. reacings averaget
over & 5 Bin. pETIOC.

(7} Var geasuresent of N3, spE, Cry basis, !5 sec. reacings averaget

over 5 .5 ain. pericd. .
{8y Var reasuresent i XC, ppt, correczec to 31 02, 135 se:.

reacings averager over & 1T gin. periol.
(%) faissimi raze, MO, I5/RBTU (ariuall, calculated from VAN NO geasureaenis,
(10; Emission ratve, SCI; 1b7aBTY, calru.atec fro VAN SO measuresents,
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COLBERT UNIT 3

B Y e L S Lt T
47-22-1%¢ { {z {5 (CN {5 (& 0 {E} {5 {10
TinE CDRL BDILZR L gz i £as b1t 50 7y 2 BN
i 4 pag,cry  Legry  sreyory  L0ry  oom Cry € 337 isfante la/edty
0‘30 C:4g 598 E.: ¢n a1 6.6 9.93 4f 22¢ R L3
185-0200 53 E.t St 5,05 82,0 10.5 143 219 0.30 1,38
913‘- :‘:5 2% b.: 485 8.5¢ 1.4 10414 R 27 0.28 i.38
6213-025¢0 60 g7 472 9.:f 93.4 9.90 e 2:2 .29 .37
GI30-0243 & 5.6 4£9 9.20 B3.E 9.68 144 215 0.29 1.37
0745-0200 &0 €.3 443 8.2% 9.9 9.7 139 213 0.29 1.36
0300-0315 &0 5.2 460 9.37 1E.6 9.69 142 2 ¢.3t L
03:5-0230 B0 £.2 457 9.40 72.3 9.E2 148 230 0.21 1,38
032¢-034% &) 6.2 448 2.40 £7.1 9.£3 130 234 0.32 1,32
0343-040¢ £0 €.: ¢37 N £5.5 9.70 W8 238 9,32 LM
0400-0¢: 5 &l 6.1 43¢ 9.3 70.6 9.8 i 230 0.2 1.3
04.5~0430 B0 b. 0 42 9.28 69.2 9.76 45 225 0.3: L.36
0430-0243 14 £.0 459 9.23 10.¢ 9.75 14¢ 24 .31 1,34
0445-050¢ 60 E.: 455 9.2t £9.4 9.69 45225 6.3t L.34
0500-CS15 O ® 5.8 ¢38 5.2 7.0 9.77 143 2:9 .30 1032
0I15-9330 &0 6.0 435 9.3 L8 9.89 4 k] 0.3¢ 1,33
052(0-0540 i £.C 452 9.3 Te b 9.66 . 1<k 225 38 23
TILE AV &0 E.0  6E3 3.25 0.1 5.78 <5 222 0.3 1335
{1} Jnit icac reccrcer every 13 ain. “roe control aearg,
{2} Average boiler 02, recordec every !5 ein. ‘roa
tontrol 2oare,
{2} Ven seasuresent of Cuct 582, dry vasis, i5 €ec, reacings averages
cver & 13 mifi. periot.
&1 Var ceasvresent of duct 02, Cry Jasis, 5 sec, reacincs averaged
over & .o gin. pericc.
(50 Van seasureeent of (T, pae, €ry dasis, 15 sec. reafings averaget
Gver & I &in. perict.
{&' Var eessuremeni of (02, ¥ ¢ry zasis, i5 sec. reacings averagec
CVET & i3 Ein. pErifd,
{7} Van neasuveaen‘ of ND, opa, cry Sasis, 13 sec. readings averaget
cver & (8 gin, per.a..
{8 Van weasuresent of N[, ;Jpn, correctec o 3% {k, i9 sec,
TEACINLE averacel over & 15 @in. periol.
() Zeission rate, N3, I5/sBTY (aciusi!, calcuiaiec ‘roz VAN A[ smeasureacnis.
1367 Ecission rate, SCZ, .5/8BTL, caicuiatec.‘ros VAN S0Z measuresents,




COLBERT UNIT 4

RESULTS

A summary of the testing is listed below. The data is shown
is the attached graph.

3/7/90 UNIT 4 ES E

(1)  (2) (3) (@) (5)
TIME LO BOI v v v
PERIOD 02 X02 NO.ppm NO

DRY 3% 02 lb/mBtu

0909-0915 198 3.4 7.9 457 0.66
0915-0930 199 3.2 7.9 454 0.65
0930-0945 199 3.2 8.0 468 0.67
0945-1000 199 3.2 8.1 463 0.67
1030-1045S 199 3.2 8.5 512 0.74
1045-1100 198 3.2 8.5 471 0.68
1100-1115 200 3.2 8.4 472 0.68
1115-1130 200 3.1 8.4 481 0.69
AVERAGES 200 3.2 8.2 472 0.68
1219-1230 126 4.1 9.0 520 0.75
1230-1245 128 4.1 $.0 501 0.72
1245-1252 125 4.2 9.1 $00 0.72
1530-1545S 125 4.5 9.1 406 0.59
1545-1600 125 4.6 9.0 399 0.58
AVERAGES 125 4.3 9.0 47% 0.67
NOTES:

(1) Average unit load, recorded every 15 min. from control board.
(2) Average boiler 02%, recorded every 1% min. from control board.

(3) VAN measurement of 02X on a dry basis; 15-sec. readings averaged
over a 15 min. peried.

(4) VAN measurement of NO, ppm, corrected to 3% 02; 15-sec. readings
averaged over a 1S min. period,

(5) Enission rate, NO, 1lb/mBtu, calculated from VAN NO measurements
and VAN x02,
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COLBERT UNIT 5

COLEIZT UNIT B 287 IR I7 5-1 IUTT Slf- LIAD
------------------ VAY

07-.E-1%9: {3 s cH (e} 8, (k) {7 (6) {9 i

Tk J3A3  BIILER Y N {o £o2 1N NG PET AT sl
nh Lz ToeCTy heCry  ppeyCry  l,dry  ppescry € 2K LD lnfarti [oematy
1630-1645 457 2.0 L2eE k.96 7.1 lL1S 378 48E (.67 3,08
1645-2700 46E 3 JiTe £.78 £5.7 12,38 398 S 0,69 3.08
17001718 470 3.0 (278 €.75 75.0 12.3: 403 50% 0, 7% .47
$MT-:730 &7 2.5 1277 .73 7¢.6 12,33 €0 5.2 1.7 3.
1736-1745 473 3.5 1265 6.64 T 1.3 40; 50¢ J.88 .08
1743-1800 470 3.7 1278 6.72 0.5 13,23 403 508 8.7 S.07
IBOﬁ- £:S 13 2.7 12EE b.63 96.1 12,44 4¢! 5z 0.8% 3.0
SBIZ-IB30 473 3.k 12E £.ES 79.0 12,40 403 SeE 1,85 308
Filt AVE: 47; 3.5 1276 6.73 72.5 12,34 K3 E] 304 0.69 3.07

(i) Unit loac recordec every {5 ein, iror control board.
(2) Average Soiler B2, recorcec every 5 ain. from
control heard,
(3} Var seasureaent of cuct SC2, dry »asis, 15 sec. reacings averaged
over & .5 min, aeriac.
te} Van seasuresent of cuct 32, ory Sasie, !5 se:. reacings averaged
ever a if sim, periof,
VYas seasureeent of {2, ppe, dry casis, 15 sec, readings averaged
cver a iS5 rir. periad,
(B} Van measureasent of {12, I dry zecis, :F sec, Teavings averages
cver a it gin. per:oc,
{7} Van geasuresent of 87, aam, cry bssic, !5 sec. reac; ngs averaged
sver, & I ain. perioo.
‘€Y Vau measuresent of NI, :om, covreciec do 3% 0%, I5 sec.
Tescings averagec over & I gin, ;e"ai.
(3 zmission rate, NO, I5/eBTY {aciuali, calculased ‘ros VAMN NO eeasurements.
(10} Eaission rate, 502, iB/eETC, calculabed froa VAN SIZ measuresernts.

i
cn
~—
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COLBERT UNIT 5

CLLEERT UNIT T OEER INLET A-l DU Cldm LIAL
------------------ [ R T el D L LT
(7-17-199 (0 {Z {2} 143 (3! {E} 7. i % £:0)
TNt LGAD  BEI.IR ge2 ¥ o0 i C XG pew AC sa2
W 1 apg, ety L€y ppm,Cry I,y ppe,cry B 3% J2 lhjeatc [5/mbii
1119-1130 474 3.7 1150 B.C2 14.4 15,54 423 388 ¢.E 3.04
1130-1145 474 3.7 1187 1.97 9.3 1L.%2 42t SEY 0.81 3,82
1:145-1200 4es 3.5 $197 8.01 231 11.45 423 Se7 0.80 218
1200-1215 489 3.5 A 7.58 24,2 11.4B 42¢ SBE 0.ED 3.14
1215-1230 470 o8 i B.Ci 5.8 1140 425 54 0.8: 3.12
1230-1245 473 3.7 1Bl 7.98 6.4 15.50 424 387 U 3.0
1243-2200 ¢73 a7 Rk 7.54 293 1i.é 421 5t2 0.8¢ 3.1
1300-1318 47 5.7 1175 7.95 28,6 13,38 424 R4 .30 2.1
FILE AVE: 472 3.8 1280 1.99 23.9 .45 424 5€7 .89 3.i!

(3}

4}

(31

(£)

Unit loac recorcec every 15 min, fros conirei board.

dverage doiler 02, recorcec every 13 min. froo

conirel haart, .
Van seasuresent &f duct SE2, ¢ry sasis, 15 sez. readings averaged
over a I3 min, perioc.

Van measuresen: of cuct 02, déry basis, i3 sec. reatings averaged
over @ 15 sin. peEriod.

Van seasureeen: of CB, pe, cry pasis, IT sec. readings average:s
gver & i3 ain, sericc.

Van measurepent of 02, % cry besis, 15 sec. reacings averaged
over & .5 ein. perice,

Van eeasureaent ¢f NI, ppe, cry 9asis, 1I sec. reacings averaget
over & iJ gin. jerioc,

Van epasuresent o ¥J, ppe, correciec fo 3% 0Z, I¥ sec,

Teafings averagec Gver 2 .Y sin. 2eTLOL

Emiceion rate, NG, 10/B570 tectualld, calculater from VAN NG eeasuresents.

(16} Esission raie, S82, 1B/aRTY, caiculated iroe VAN 802 measuresents.

59




COLBERT UNIT §

£7-17-880
QO_BERT DIT T OZED TNLET R-r DUIT L. IAD
------------------ e aan
(& AGH 4§ g (£} (7 (¢ it i
T oAl ECULEF 852 3z 4] eee NG 45 REr w 3

Y ol pamery  L,ery  ppr,ary  k,ery  ppsyery € 3100 Lo/ebis liesti
0345-040% 24k 5.9 FPEA 7.9% 20.7  1I.5E 433 £9s ¢.82 3,04
0400-0415 k143 5.5 1197 8.02 2.4 1.4 432 (A 0.82 3.7
0415-0430 346 5.7 il9E £.02 22,3 .47 432 80! 0.82 3.16
0430-0445 as: t.7 1i%B 8. 0% 21.7 .48 429 598 0.82 3.7
0445-0500 343 3.2 1194 8.0¢ 22,2 1.45 427 SSE 0.8 3.7
£500-0315 343 5.2 1204 7.98 22.5 1156 429 293 0.8: 2.:8
0Tis-05:h 343 S.2 1203 7.98 23.6 ILE: 429 595 0.8: .17
05309545 4B 5l 1204 7.95 23.6 11.B4 42t 54 0.2 2,18
FILE AVE: 34k t.4 1194 B0 2.3 .53 a3 £97 9.E2 3.:5

(1) Unit lca: recorcer every iE ¢in. fror contrel doarc,
{2} Average 3ciler 3, recorcec every (I sir. fros
coniro’ boarc.
3! Van measurezent of cucy B3I, Cry Dasis, (T sec. reacings average:
over & {5 min. peris:.
{47 Var eeastresent of surt 0Z, cry sazis, (5 ser. readings average:
over & 5 &in. perice.
(31 Van messurenexd ¢ II, pae, ory cagis, iU sec. readings averaged
over a it ein. pe-iol.
(5} Var mezsuresent of £02, I dry Rasis, 13 se¢, readings average:s
over a if ain, pericc.
{7} Van measuresent of ND, poe, cry basis, 13 sec. readings averaced
over a .5 m:n. perist.
(B} Vas seascrezent of KL, ;om, corveciet to 21 02, 15 sec.
TeRCingS averages ovE™ & EE sin. pericid.
(9) Eeission rase, X[, .s/rB70 {aciuall, zaizulater froe VAN XO measuresenss.
(10) Esission rete, 502, ib/alil, calculated from VAN SCZ mpasuresentis,

—
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COLBERT UNIT 5

DOEZRT AT D OIEROIALDT AL BULT
------------------ VAN-=-=~== m-—-e- Smemeermmmesese—seen s
07-17-19%: o 2 {3 (e (S {£] (7} oy A e
TiME _3AD BBILER &0z 33 ol {4z RC WD ooy X0 gaz
Y Lz pog,Cry Loty pp,fry KL Ory  pae,dry € 3U DD Infeoty Lziedly
JB43-0700 348 £.C 1072 5,24 2.2 .58 €30 665 0.0 3.13
0703-0715 248 6.0 075 9.29 2.0 16,50 LN 5b% % 3.8
07:5-6720 347 E.0 17 9.3 23.5 10.48 423 £ .40 .18
0730-0745 35t £.: 079 9.24 24,0 10,56 4k 829 ¢.87 2,15
(745-0800 252 6.: 1073 €.2% 2.6 105 12 E3t 0.87 318
0ECO-0B1S 345 ) 77 .23 25,5 10.5% &3 k22 0.87 214
0815-083¢ 348 5.2 1683 3.22 26.¢ 1¢.5¢ 410 €27 .8t 116
0B30-0843 34t 2.3 3080 5.25 2.2 10.52 410 3¢ 0.52 3.16
FILE AVA: 349 5.8 iy 9.26 4.2 10.53 418 0.68 3.15

(1) Unit load recordec every iS amin. frog contro} hoard.
(2)  Average boiier 02, recorced every i5 min. froe
controi hoarc.

(3) Van seasurerens of duct

over a 1% Eirn. pericd.
(¢} Van seasuresent of fuct OZ, cry oasis, 15 sec. readings averaged

over &

1A
-w

sin. periog.

over a 15 zin, periof.

{€: Van eeasvresest ¢ {22, ¥ dry zacis, !5 sec. reacings average:

cver & 1% min, perio:,
{7} Van measurement of X8, pse, Zry dasie, i5 sec. reacings averagec
over § I zin, perioc,
fB) Van seasurecent of K2, pas, tcrrecteg o 31 02, 15 sec,
Teacings averegec over 3 1D gin. perivd.
{3y Zm:ssicn rate, NO, i3/ePTh {actual), zaltuiated froe VAN NO meascreeents.
(10} Eaission rate, 502, lo/efT™y, calculated from VAN S02 seasuresenis,

0%, dry basis, I35 sec. readings averagec
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COLBERT UNIT §

9/26/89 ESP INLET -- LOW LOAD

FIGURES S & 6

(1) (2) (3) (4) (5) (6) (7) (8)

TIME LOAD BOILER VAN VAN VAN CEM _ CEM CEM
PERIOD 02 %02 NO.ppm NO %02 _NO.ppm_NO
RRY 3% 02 1b/mBtu 3% 02 1b/mBty

-2100 385 5.5 8.4 - 488 0.70 g.6 627 0.90

2100-2115%5 384 5.3 8.4 486 0.70 8.7 653 0.94

2115-2130 ig4 5.4 8.5 477 ¢.70 8.7 658 0.95

2130-2145 386 5.3 8.5 462 0.67 8.7 651 0.94

2145-2200 385 5.3 8.5 460 0.66 8.6 643 0.93
~2230 387 5.5 8.6 478 .71 8.6 649 0.93

2330-2345 k)1 5.3 8.6 482 0.69 8.6 646 0.93

2345-2300 385 5.3 8.6 470 0.68 8.6 645 0.93

AVEBRAGES 385 S.4 8.5 475 0.69 8.6 647 0.93

NOTES:

(1) Unit load recorded every 1% nmin. from control board.

(2) Average boiler 02x, recorded every 15 min. from control board.

(3) VAN measurement of O2%x on a dry basis; 15-sec. readings averaged
over a 15 min. pericd.

(4) VAN measurement of NO, ppm, corrected to 3% 02; 15-sec. readings
averaged over a 15 min. peried.

(5) Emission rate, NO, lb/mBTU, calculated from VAN NO measurements
and VAN x02.

(6) CEM measurement of 02%x, actua) basis, read on a 15-min. basis
from strip chart i{n control room.

(75 CEM nmeasurement of NO, ppm, corrected to 3x 02, read on a 15-min.
basis from strip chart in control room.

(8) Emission rate, NO, 1b/mBTU, calculated from CEM NO and CEM x%02.
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CUMBERLAND UNIT 1

RESULTS

The results of the testing are as follows:

UNIT 1

7/6/89

TIME LOAD PBOILER VAN VAN VAN GEM__CEM CEM
Penicd 02 X02 NO.PPM _ NO X02 NO.PPM NO

1200-1215 1020 6.3 8.0 1156 1.7 8.1 855 1.2
IR15-1230 1016 6.6 8.2 1157 1.7 7.3 848 1.2
1230-1245 1015 6.4 8.3 1152 1.7 8.1 833 1.2
1245-1300 1015 6.5 8.3 1145 1.7 7.3 80S 1.2
1300-1315 1015 6.5 8.2 1125 1.6 8.1 855 1.3
1315-1330 1030 6.7 8.3 1124 1.6 8.1 900 1.3
1330-1345 1015 6.5 8.4 1133 1.6 8.1 809 1.2
1345-1400 1010 6.7 8.4 1120 1.6 8.1 855 1.2
AVERAGE 1015 6.5 8.3 1140 1.7 7.9 845 1.2
UNIT 2
6/27/89 )
o) VAN VAN _CEM GEM CEM

EERIOD 02 X02 NO.PPM NO __ _ X02 NO.PPM NO
1200-1215 1223 -4.2 6.7 1012 1.4 6.1 935 1.3
1215-1230 6.6 1003 1.4
1245-1300 6.6 1106 1.5
1300-1315 1235 4.2 6.5 1055 - 1.5 6.1 935 1.3
11315-1330 6.5 1030 1.5
1345-1400 6.7 1055 1.5
*400-1415 1235 4.2 6.7 1064 1.5 6.5 961 1.4

15-1430 . 6.8 1066 1.5

30-1445 1236 4.0 6.9 1065 1.5 6.5 921 1.3
AVERAGE 1230 4.2 6.7 1050 1.5

6.3 938 1.3
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CUMBERLAND UNIT 2

UNIT 2
6/29/89 .
. TIME LOAD BOILER VAN VAN VAN CEM CEM CEM
PERIOD 02 x02 NO.PPM __NO %02 NO.PPM_NO
DRY 3x o2 _ LB/MBTU DRY 3% 02 LB/MBTU
945-1000 1285 4.4 6.7 1021 1.5 6.7 894 1.3
1000-1015 -1290 4.4 6.7 1003 1.4 6.5 921 1.3
1015-1030 1294 4.3 6.5 972 1.4 6.5 921 1.3
1100-1115 1292 4.1 6.4 1052 1.5 6.2 902 1.3
1115-1130 1292 4.1 6.3 1019 1.5 6.2 941 1.3
1245-1300 1294 3.7 5.7 989 1.4 6.2 941 1.3
1300-1315 1293 3.6 5.7 1011 1.4 6.2 902 1.3
1315-1330 1298 3.4 5.7 1009 1.4 6.2 902 1.3
1330-1345 1294 3.6 5.6 996 1.4 6.2 902 1.3
1345-1400 1298 3.4 5.5 989 1.4
1415-1430 1309 4.1 6.0 1014 1.4 6.5 1001 1.5
1430-1445 1302 4.0 6.2 1016 1.5 6.5 974 1.4
1445-1500 1293 4.2 6.1 1004 1.4 6.7 974 1.4
1500-1515 1293 4.0 6.1 995 1.4 6.7 934 1.3
1515-1530 1293 4,2 6.1 987 1.4 6.7 934 1.3
I530-1545 1281 4.7 6.6 980 1.5 6.7 934 1.3
AVERAGES 1295 4.0 6.1 1005 1.4 6.5 932 1.3

CONCLUSIONS :
The conclusions from the NOx testing are as follows:

1. CEM and Van correlated well for Unit 2; however, CEM reads approx
imately 0.5 lb/mbtu lower than the Van for Unit 1.

2. At reduced load (1240 MW) on Unit 2, NOx emissions were slightly
. higher than at full load. This is probably due to the higher boiler O
levels at reduced load,

3. At reduced load (1015 MW) on Unit 1, NOx emissions were high.
Again, this is probably due to the extremely high boiler 02 levels.

4. Reducing boiler 02 on Unit 2 from 4.4 to 3.6 X showed slight
reduction of NOx. However, on a unit of this size with so many other
operational factors to be considered, it may be difficult to see a
significant reduction in NOx when boiler 02 is reduced.




GALLATIN UNIT 1

RESULTS
UNIT 1 .
7/12/89 (1) (2) (3) (4) (S) (6) (7) (8)
TIME LOAD BOILER VAN VAN _VAN CEM CEM ~ CEM
PERIOD _02 x02 N_..EE.U__PQ_____’;J__E_...EEL__
RY 0 [} B/MB
0845-0900 7.4 244 0. 35 .
0900-0915 - 7.4 240 0.34
0915-0930 262 3.0 7.1 227 0.33 5.7 304 0.43
1015-1030 263 2.8 7.0 231 0.33 5.5 263 0.37
1030-1045 262 2.9 7.0 240 0.34 5.5 263 0.37
1045-1100 262 2.8 7.2 248 0.36 S.6 258 0.37
1100-1115 262 2.8 7.1 239 0.34 5.6 252 0.37
1115-1130 262 2.9 7.1 236 0.34 5.6 252 0.36
1130-1145 263 2.9 7.1 233 0.33 $.6 246 0.35
1145-1200 263 3.0 7.1 231 0.33 $.6 246 0.35
1200-1215 263 3.1 7.0 228 - 0.33 5.6 258 0.37
\a15-1300 262 3.0 7.0 232 0.33 .6 251 0.36
\300-1315 262 2.8 6.9 226 0.32 5.5 250 0.36
1315-1330 263 2.7 6.9 222 0.32 5.5 250 0.36
1330-1345 262 2.4 6.8 216 0.31 5.3 247 0.35
1345-1400 = 262 2.3 6.7 222 "0.32 5.3 197 0.32
1400-1415 262 2.3 7.0 226 0.32 $.3 197 0.32
1415-1430 262 2.7 7.2 230 0.33 s.4 217 0.31
1430-144S 262, 3.2 7.2 227 0.32. 5.6 264 0.38
2200-2215% 152 4.2 8.2 254 0.36 7.1 237 0.36
2215-2230 149 4.1 8.2 250 0.36 7.0 235 0.34
2230-2245 148 3.9 8.1 245 0.35% 7.1 233 0.33
2245-2300 149 4.0 8.2 251 0.36 7.2 231 0.33
2300-231% 150 4.2 8.2 2%0 0.36 7.2 232 0.33
2315-2330 151 4.1 8.2 252 0.36. 7.2 229 0.33

(1) Unit load recorded every 15 min. from control board.

(2) Average boiler 02 from superheat and re¢heat furnaces, recorded
every 15 min. from control board.

(3) VAN measurement of X 02 on a dry basis; 15-sec. readings averaged
over a 15 min., period.

(4) VAN measurement of NO, ppm, corrected to 3% 02; 15- sec. readings
averaged overt a 15 min, period.

(S) Emission rate, NO, lb/nBTU calculated from VAN NO measurements
and VAN x02.

(&) CEM measurement of X 02 on a dry basis, read on a 1S-min. basis
from strip chart in control room.

(7) CEM measurement of NO, ppm. corrected to 3% 02. read on a 15-min.
basis from strip chart in control room.

(8) Emission rate, NO, 1lb/mBTU, calculated from CEM NO and CEM %02.
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GALLATIN UNIT 1

07-31-155%0 17310430

Gallatin Unit 1, b Duct, ~160 MW
VAN
() () (3) ) (5) (6) (m w (9)

T LOAD BOILER  $02 02 o 02 NO ¥0 N

W 02 pom,dry %,dry oppm,dry N,dry oom,dary € 3% 02 1lb/mbtu
0930-0945 262 .11 5.9 13 13.26 - I W 0.5
0945-1000 262 .1 N2 5.8 13 13,14 334 396 0.5
1000-1015 262 .6 112 5.7 13 1327 M0 W 0.5
1015-1030 263 .1 116 5.8 13 13.23 s W1 0.5
Gallatin Unit 1, c Duct, ~260 MW
1045-1200 23 .0 113 5.6 13 13.40 353 43 0.5
1100-1115 261 .8 1758 5.4 12 13.63 359 as 0.5
11151130 263 2.8 1753 5.4 12 13.7 360 15 0.5
1130-1145 261 2.4 1151 5.3 1 13,15 362 s 0.9
1245-1200 262 29 1m 5.2 n 1.8 359 420 0.5
1230-1245 259 2.9 18 5.4 10 13.54 360 a5 0.5
W245-1300 260 2.8 1158 5.4 10 13.61 159 Qa3 0.5
1300-1315 254 2.8 1137 5.5 s 13.48 360 a1 . 0.5
1315-1330 256 2.1 1 5.5 9 13.40 362 20 0.60
1330-1345 259 .1 1 5.5 9 13.40 363 22 0.60
1345-1400 260 2.8 1043 5.4 $ 1.5 36 Q00
1400-1415 259 2 1246 5.3 s 1.2 35 s 0.9
1415-1430 259 3.2 1135 5.3 s 13.63 e S 0.5

(1)
(2)

(3)
1
(s)
(6)
(1)
(8)
(9)

Unit load recorded every 15 mia. from control board.

Boiler 02, recorded every 15 min. from

control board. ]

Van measurement of dect 502, dry basis, 15 sec. zeadings averaqed
over 3 15 min. period.

Van measuremeat of doct 07, dry basis, 15 seC. readings averaqed
over a 15 min. period.

Vao asasurement of OO, ppm, dry basis, 15 sec. readings averaged
over & 15 min. period.

Van ssasurement of €02, § dry basis, 15 sec. readings averaqed
over a 15 min. period.

Van acasurement of §O, ppe, dry basis, 15 sec. readings averaged
over a 15 min. period. '

Van meascrement of MO, pom, corrected to 3%\ 02, 15 sec.

readings averaged gver a 15 ain, period. .

Emission rate, #O, 1b/afTV, calcelated from VAN NO measarements
and VAR %02,
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GALLATIN UNIT 2

08-01-19%0 ’ 18010810

Gallatin unit 2, o Duct, 255 K¥

)
i)
()
W
(5)
(6)
1]
0
(%)

Unit load recorded every 15 ain. from control board.

Boiler 02, recorded every L5 min. from

control board.

Van measurement of dect 802, dry basis, 15 sec. readings awveraged
over 3 15 min. period.

Van meascrement of duct 02, 4ry basis, 15 sec. readings averaged
over a 15 min. period. .

Van measurement of CO, ppa, &xy basis, 15 sec. readings averaged
over a 15 =in. period.

Van mexsurement of C02, § dry basis, 15 sec. readings averaged
over a 15 min. period.

Van measuresent of MO, ppa, 4ry basis, 15 sec. readings averaged
over a 15 nin. period,

Vaz measureaest of WO, ppm, corzected to N 02, 15 sec.
readiogs averaged over a 15 mia. peciod.

Buission rate, 30, 1b/aBYU, calculated from VAN DO measaremeats
and VAR %02, :
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VAR

(1) (2) (3) (4) 5 (6} N ) (9)
TinE LOAD BOILER 502 02 (s1] col N0 [ 1] NO

o a2 ppa,dty A4ty  pom,dzy  N,4ary ppm.dry @ 3N 02 lo/mdtu
0815-0830 255 .2 1 5.4 10 13.5% 3 W1 0.58
0030-0845 256 3.2 1m 5.4 19 13.% 358 a4 0.58
0845-0900 - 255 3.3 1M 5.4 19 13.4 7 23 0.0
0300-0914 254 .31 5.5 19 13.65 368 26 0.61




GALLATIN UNIT 3

08-01-1990 18010958
Gallatin Unit 3, b Duct, ~255 n¥

VAN
(1) (2) (3) (4 A9) (6) n "
TR LOAD  BOILER 502 02 co 02 ] %0
PERI0OD nw 02  oppmdry \dry pomdry V. dry ppmdry € 3% 02
1000-1015 255 3.8 1632 6.0 2 129 W an

1015-1030 260 4.0 1659 6.0 117 13.13 339 405

1030-104% 252 4.1 1639 6.1 3 12,88 k%] 413
1045-1100 254 4.0 1652 6.0 6 12.4 0 408
(/7 Unit 1oad recirded every 15 min. from control board.
(2) Boller 02, recorded every 15 min. from
_ contrel board.
(3) var measurement of duct 502, dry basis, 15 sec. readiaqs averaged
over a 15 ain. period.
(4) Van measurement of doct 02, dry basis, 15 sec. readings averaged
over a 15 min. period.
{5) Van ssasarement of CO, ppa, 4ry basis, 15 sec. readings averaged
over & 15 min. perjod. '
{6) Van measurement of C02, % dry basis, 15 sec. readings averaged
over a 15 ain. period.
(7) Van measurement of N0, ppm, dry basis, 15 sec. readings averaged
over a 15 ala. period.
{8) Wvan measuressnt of W0, ppm, corrected to 3% 02, 15 sec.
readings averaged over a 15 ain. period.
Enission rate, 3O, 1b/mPFTV, calculated from VAN NO measureaeats

9

~and VAN %02
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JOHN SEVIER UNIT 2

10-17-1930
<CHN SEVISR UNIT 2 BUPERESAT [urCT TIET

(i {2 2 43 (3 (£ m g {4
Tiez LOAZ  BOIL:R §62 a2 {g ol NG Lig X
W 02 ppa,dry  X,Cry  paogdry A dry  Dpaary @ 3702 lhfabi
03206-08% 200 2,60 963 572 20 13.02 k7 432 0.63
330-034% 200 2.60 Houy 5.97 2 13.02 391 4t8 0.57
084Z-030¢ 200 .60 103¢ 5.9: 2 L. 389 464 0.6¢
0900-0913 200 L& 1028 3.92 22 1302 Ef:] 463 d.B5
10-:7-1990
JCAN SEVIER UNIT 2 REHEAT FURNACE TEST 2
1018-102¢ 200 2.53 1071 4.9 42 157 291 u C.47
1030-1045 197 2.55 1187 ) e I 303 318 0.45
1045-1100 198 2.55 1163 3.31 2 157 24 3H4 0.47

1100-1115 19 260 1161 3.4 L A - TR << B ¥y

(1) Unit load recsrded every !5 min. from contrel board.

(2) Average boiler 02, recorded every 15 ain. from
control board,

{3} Van aeasurement of duct SU2, dry basis, 15 sec. readings averaged
cver 3 13 sin, period,

{4 Van seasurenend of duct 02, Jry basis, 15 sec. readings averaged
over 3 15 ain. period.

9} Van ataswresent of €D, pps, Cry bas:s, 13 sec. readings averaged
.over a 15 ein. period.

8) Van seasvreaent of £02, T dry basis, 15 sec. readings averaged
over a 13 ain. period.

{7) Van seasurement of KD, jpa, dry Basis, {5 set. readings averaged
over a 13 ain, period.

(B} Van measurement of NO, ppe, corrected 3¢ 31 02, IS set.
readings averaged over 3 15 min, period.

(9} Imission rate, NO, 1b/@BTU, caltulated from VAX %7 measyresents
angd VAN Z02.
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JOHN SEVIER UNIT 3

10-1:~1990
JOSN STVIER UNIT 2 SUPCR HEATER DUCT TEST 3

(1) (2) 3 (4) (&) (Y i 8) %

TiNg L0AD  BOJLER 502 0: £e cez NO NG g

Ma a2 Jokydry  I.Cry oo, 2ry  L,dty  pae,ory @ 3% 32 lb/a0s.

1145-1200 200 3.2 unr a9 22 139 43 S8 0.7
1200-3215 200 320 E7T 492 23 15.98 Tl LI ]
1215-1220 200 345 G032 4% 2 445 I 5
1230-1240 M0 305 el 430 2 1nYy 441 00 LT

10-11-1990
JOHN SEVIER UNIT 3 REHEAT FURNACE TE57T 4

1300-1313 200 3.25 1t 1.46 19 11,60 343 £36 .53
1315-1330 200 .18 1125 1.42 B iLe2 343 46! 0.66
1330-1340 - 200 3.2% 1118 .47 18 1533 k1) 464 0.£6

(1) Unit load recorded every i5 min, fros coatrol board.

(2) Average boiler 02, recorded every 13 ain. fros
centrol board, :

(3} Van sessurement of duct 802, dry zasis, IS sec. readings averaged
over & 15 min. period.

(4) Van seasuresent of duct 02, dry basis, 15 sec. rzadings averaged
cver a 13 ain, period,

{3} Van seasvreaent of £3, ppe, dry basis, 15 sec. readings averaged
over @ 13 ain. periot,

6) Van measurement of (02, I dry basis, 15 sec. readings averaged

“'over a 1S sin. periot.

Vaa seasurezant of NG, pam, cry masis, 13 sec. readings averaged

cver a I sin. period.

(3) Van measureaent of ND, ppa, corracted to 31 02, IS sec,
readings averaged over a i3 min. period.

(%) Zamission rate, NO, 1b/aBTU, calculated fros VAN ¥O s2asuresents
ané VAN 102,

e
~d
—
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3.5

JOHN SEVIER UNIT 4

)]
. Ul

%
NO

poe,dry @ 3% 02 lib/abtu

10-11-1990
JOHN SEVIER UNIT & SLPER HEATZR JUCT TEST |

(1 i L& (4} (3 (&) 13

TINE LOAD PEILER 502 02 co £e2 kG

] 1 ops,ry  I,dry pon,dry X, dry
0730-0745 200 2.9 1023 3.B0 2 12,54 KIL
0745-0800 200 .95 1015 5.80 2 12,2 3
0800-0B15 200 % 1017 3.78 2 i2.2 378
08:5-4B30 200 3.05 1018 3.80 e 12.3 377
10-11-1558
JOHN SEVIER UNIT ¢ REMEAT DUCT TEST 2
0900-0913 200 3.05 1249 5.34 S VY . 392
0915-0430 200 3.2 1243 .22 e 395
0930-0945 200 b ] 1243 3.30 2 1284 N
0943-1000 200 1253 LM 129 3%

(1}

i2)

(4’

53]

i
Wt

n

(3

&)

linit oad rezorded every [5 min, from control board.

#verage boiier 32, recorded every 15 pin. froc

contral hoard. '

Van measuresent of duct 562, dry basis, 15 sec. readings averaged
over 4 !3 sin. neriod,

Van seasureasnt of duct 02, dry basis, 15 sec. readings averagad
over ¢ 13 a1n. period.

Var seasuresent of CC, ppe, dry basis, 13 sec. readings averagad
over & 15 zin. perisg.

VYan seasuresent of ¢02, 1 dry basis, i3 se:. readings averaged
over a i3 ein. period. -

Van aeasuresent of N0, pps, dry basis, 13 sec, readings averaged
over a 13 ein. period.

Va: aeasurement of NO, ppe, corrected {0 32 02, 15 sac.

readings averaged over a !5 ain. perieg.

taission rate, N0, 1h/eBTU, calculated froe VAN ND aessureeents
and V&N 202,

71
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JOHNSONVILLE UNIT 1

CIANSINVILLE JKIT 3 PRECIPITATOR DUTLIT CLA70 BUCT (L3k LIAD)

--~VAR RN
0E-13-199: (D) (2 k3] (4) (5} ) an | (9 o (1
T JERD o BOILER s02 iy ce L0 (34 XD oev KC 8 Sil iR
b § i spgCry  Ioery  epmEry LSty ppa Cry € 2002 lh/eofv lafeotu € 3% 32
£3:0-0330 48,90 6.9 B5e¢ 9.65 22,2 q.9 229 278 &2 2.50 4.0
2830-0645 ¢E 90 £.9 B4 .64 226 9,89 2% 38: 0.52 2 4,29
{84s-0900 45,00 6.9 9.4 9.6! 2.2 9,% e KN 0.52 2.7 4.35
0904-69:5 45.00 6.9 909 S.£3 22.1 2.9 1435 387 0.52 .75 635
0915-0930 45,00 1.0 914 9.54 22.8 §.92 24! 3N 0.£2 .74 4,30
0930-0945 45.00 1.2 902 9.64 22.4 9.8: 239 379 0,52 2.713 4.22
0945-1000 45.00 7.2 878 9.87 21.3 9.5§ 221 358 0.49 2.1 4,39
1000-1015 435,00 7.2 gmn 9.9! 2.3 . 9.4 214 k1Y) 0.48 2.70 4.2
1015-1030 435,00 6.9 857  10.03 21.0 9.30 208 344 0.47 2.69 4.41
1030-1043 45,00 6.9 849 10.03 22.¢ 9.23 19% 326 9.45 2.66 4,36
1043-1310 42.00 6.9 B3t 10.25 62.7 9.0! 203 340 0.47 2,56 4.45

AVERASE 45.00

-~
.
<

879 9.80 26.1 8,63 227 364 0.50 270 4,34

{1} Unit load recorded every 15 min. froa contrel board.

(2} Mverage toiler D2, recorded every 15 min. {roa
control board,

(3) Van seasureaent of duct S02, dry basis, 15 sec. readings averaged
over a 15 sin. period.

(4} Van eeasureaent of duct D2, dry basis, 15 sec. readings averaged
over a 15 sin. period.

{3) Van seasurement of CO, pps, dry basis, 15 sec. readings averaged
over a 1¥ ain. period.

" (67 Van seasuresent of €02, I dry basis, {5 sec. readings averaged
over & 15 ein. period.

{7) Van seasureaent of NO, pps, dry basis, 15 sec, readings averaged
over a i min, period,

(8) Van seasuresent of N0, ppa, corrected to 31 02, 15 sec.
reacings averaged over a 15 ain. period.

(3} Esission rate, KO, ib/aBTU (actual), calculatec ‘rom VAN N seasuresents,

{103 Zoission rate, 502, 1b/eBTY, calculatec from VAN S02 seasuresents.

(123 Van seasuresent of 502, lh/ebtu, corvected to 3% D2, !5 sec.
TEdCings averigecd over a 15 min. perioc.
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JOHNSONVILLE UNIT 1
ICFRSONVILLE UNIT § PRECIPITATOR OUTLET COWMOK DUCT (Hidw-LUAD}

UaN
YAR

0B-13-19%1 (D ¥4 ¥ ie: &) (] n (5 (9 o (i)
T LOAD O BOILIER go2 o2 £ 17, \D ] PEN A 56 &0z B
' ¥i 2 ppe,ry  Y,6ry  pag gty L,ery  gpesory € 32X 02 la/anty lbfestu € 3302
J204-:258 ie 4.3 1082 &.9¢ .2 LT i 2% £.5¢ .63 2.3
A i 4,2 083 .78 9.1 1B 293 m 2.5 2.8% 2.3
(205-1230 it 4.3 108 £.82 8.2 L 29¢ 36¢ ¢.22 6L Kk
1245-1300 i 4.3 1088 £.64 0.2 172 303 385 0.52 2,83 3.3
1300-1335 L4 4.3 1077 b.BS 6.3 1L 300 382 0.52 2.61 3.32
1315-1330 il4 4.2 1079 £.79 28.2  11.B0 295 374 0.51 2.6 3.30
W320-1345 11 4.2 1081 E.78 Le LB 255 373 0.51 2.61 3.30
1345-1400 114 4,2 1083 .76 30.4 L9 296 3715 0.3! 2.6! 3.30
1400-1413 113 4.0 1078 £.76 8.0 11.97 298 376 0.32 2.60 3.29
1415-1430 113 4,0 1082 6.77 3B8.1 11.98 294 312 0.51 2.61 3.30
1430-1445 114 4.1 1075 £.78 3.9 12.02 298 377 0.52 2,59 3.28
1445-1500 i L P 1670 E.78 4.1 11.99 299 378 0.52 2.58 3.26
AVERASE il4 4.2 1083 6.80 3.2 11.86 298 378 0.52 2.61 3.31

(1) Unit load recorded every 15 min. from control boaed,
{2} #verage boiler 02, recorded every 15 sin. froe
control boarc.
(3) Van measurement of duct 502, dry basis, 1§ sec. readings averaged
: over 3 .5 ain. period. ’
(4} Van measuresent of duct D2, dry basis, 13 ser, readings averageo
over & 15 sin. period,
(3} Van-seasureaent of €0, ppm, Cry basis, 13 sec. readings averaged
over 2 15 ain, period.
{6} Van seasureaent of €02, I dry basis, 15 se¢. reacings averaged
over a 15 ein. peried,
{7) Van measureaent of KO, ppm, dry basis, !5 sec. readings averaged
over a 13 ain, period.
{B) Van measuresent of NO, ppm, corrected to 31 02, 15 sec.
teadings averages over a 135 min. periog. -
'8} Eaissicn rate, ND, lb/eBTU (actual), calculated froa VAN NO seasuresents.
} Emission rate, 502, 1b/eBl, caicuiated fros VAN 502 seasurements,
i1 Van measuresent of 502, lh/abtu, corrected to 3% 02, {3 sec.
reacings averaged over & 13 min. perioc.
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JOHNSONVILLE UNIT 2

04-10-1990 14100826 SURMAKY

J'Wille Unit 2 €SP Qutlet High Load
YLAN
() (2) {3 (1) 3 ) N ()] 4 R & S
TINE LOAD BOILER YA 02 CO £02 1] )] L] 1] 02 $02 $0z
[, ] 17| 1dry oos dry 1dry gps vet pos ery dry 31 lo/ectu L dry  PPA LI/MOTU

03300945 “126 .39 631 14 26
0MS-1000  *126 19 6N L6 199 2
1000-1004 126 183 52 1.6 10 1%

0.41
0.
0.3

1130-1145 127 L0 e 3o 10.97 M2 %8 .12 W% 520 2.60
1143-1200 127 .0 L& 568 10.% 0 36 .77 &% m 2.9
1200-1215 127 .80 _ .74 n3 1.5 M k1 %7 070 .50 20 2.3 -

28
o<}
58
115113 17 0 LN 626 10.9% sy ] 3 @ 0. LW 20 .60
502
300

121-17% 127 3.00 7.67 85 10,61 18 n il oM W w 1%
1230~ 1243 127 .60 .1 838 10.81 164 3 2¢ 0LU W 20 .3
1243-13%0 127 3% L1 21 1NN 19 nl e 0.8 .2 900 2.60
1300~ 09 128 .37 LR 6 1.1 159 3 N B b6 07 2.8

1333-1345 12 “60 0.3 05 L2 174 10 2% 0.3 6.8
1345-1400 12 €70 an 16 11,20 14 197 2% 04 &% N0 2.5
10-1618 1 “8 L% 16 1119 171 14 26 0.3 660 N0 2.6

1520-15% 12 440 B0 108 1.2 G 19 M O: AN W 240
150-15 12 4400 008 131 1L I I 2% 0N 6N W0 2.4
I45-1600 12 430 813 24 LM 16 I 23 0% 660 %0 2.4
160-1615 122 5.0 K02 4 10 167 10 29 XK 660 W0 2%
I'¥ille Usit 2 €SP Outlet Lov Load .

AM-245 45 930 1B 19 L6 BL 7 M OB 6N 0 270
245-2200 45 A3 1290 00N L3 W AT S0 4W 60 0 200
200-215 45 M 2\ 0N 24 4 B W LW LM W0 2%
IFZN S %0 12N 19 N3 N B SV &8 L2 N0 W
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JOHNSONVILLE UNIT 2

04-11-1990 SURSARY
J'Vilie Unit 2 High Load (High Pressure Heaters Bypassed)
i (2 3 (4) (5 (Y] {7 8 1t}

TINE LWA) BILR @ o co2 n Lt i L) u S02 802
] 02 Tdry opacry I dry spa vet pon dry ory 31 lb/evtu I ary  PPR LW/META

0829-08435 112 .00 1.3 #7 11N 162 i 29 1B 63 % 2.7
0843-0900 112 3.0 1.8 421  11.66 162 174 m L3l N %0 70
0900-0913 1 3.3 L% W7 1.6 163 n ar .u LN % 2,70
09135-0930 112 .10 7.%9 434 1.5 163 m ™M 0 LY %0 7
0930-0933 112 10 7.8 437 11.Y 163 11 e B B W % .70

€1) Unit load racorded every 15 nin. from control board.

(2) Average boiler 02, recorded every 1S sin. fros
coatrol board,

(3} Vs ssasuresent of duct 02, dry basis, 13 six. readings averaped
over & 13 sin, period, (scst cases) -

(4) Van seasurenent of CO, ppn, dry basis, 15 sec. readings averaaed
over 3 15 ain, period,

(5} Van swaswresmnt of (02, ppa, dry basis, 13 sic. readings averaged
over & 13 ain, poriod, :

(6) Van ssasurssent of WD, pps, wat bams, 15 sac, readings sverage
over & 13 eia, peviod,

(7} Van enasureamst of M0, pps, dry dasis, 19 sec. readings averaqud
over 4 13 sia. peried,

(8) ‘Van ovasareoent of 0, ppe, corracted to 3T 02, 15 sec,
reddings averag0d over & 13 ain. perivd.

{9) Emission rate, MO, 10/0BTU, calculated froa VAR M) seasuresents
and VAN 102,

8 Msused soisture contemt = 71
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JOHNSONVILLE UNIT 3

SORNSONVILLE UNIT 2 FRECIPITATOR ZUT.ET COWAIN DUCT iuife LDAD)

------------------ VAN —-== - m——————
§E-11-109: e {2 {2) (4} $ {8) n (B} 191 (.0} {11}
TINE O0AD  BCILER §C2 [ o £az2 [ ND PPy NG §0: S0z LE
¥ 02 poeCry 1,8ty gpe,Cry  L,dry  ppedry £ 3¢ 02 lnfedtu ib/edte & 3% 02
1300-1315 .121 5.b 1066 7.2b 63.86 1L 262 343 0.47 2.66 3.49
13:8-1330 122 5.6 1066 7.28 3L tLe? 269 - 382 0.48 2.67 3.50
1330-1345 2 5.6 . 1068 7.24 4.5 11,78 266 348 0.4 2.b6 3.48
1345-1400 122 3.6 WM T.24 0.6 1190 %9 382 0.48 2,68 3.9
1400-1415 121 5.6 1071 1.25 7.2 1.97 2t8 Kr)| 0.48 2.87 3.50
1415-1430 121 5.6 1069 1.20 73.9  12.08 267 348 0.48 2.66 347
1430~ 1445 122 5.4 1069 1.22 49.3 12,07 268 350 0.48 2.66 3.48
1445-150¢ 122 5.6 1066 1.2% 42.0  12.03 m 362 0.50 2,63 3.46
1300-1515 122 3.6 1075 1.20 25.6 12,06 313 409 0,56 2.67 3.49
{515-1530 123 3.6 1068 1.26 5.1 12,00 303 400 0.55 2.67 .50
1530-1545 121 5.6 1076 .23 25.2 1l 296 388 9.53 2.68 3.5
1545-1600 12 5.6 1075 7.15 2.7 1024 298 387 0.53 2.66 - 3.46
AVERAGE 122 5.6 1o 1.23 4.1 1L97 280 366 0,50 2.67 .4
(1) Unit load recorded every i5 min, from control board.
(2} Average boiler 02, recorded every 15 min, from
control hoard.
(3} Van seasurement of duct S02, dry basis, 15 sec. readings averaged
over 4 15 ein. period,
(4) Van seasuresent of duct 02, dry basis, !5 sec. readings averaged
over a 13 ein, period,
{5) Van seasurement of CO, ppa, dry basis, 15 sec. reagings averaged
over a 15 min, period.
(B) Van zeasuresent of [02, I dry basis, !5 sec. readings averaged
over & 15 amin, perioc.
{7} Van seasuresent of NO, pps, dry basis, I5 sec. readings averaged
over & i3 ain. geriod. .
€) Van measuresent of NO, ppam, corrected to 2% 02, 15 sec.
readings averaged over a 15 ain. period.
{9) Eeission rate, NO, 15/aBTU (actual), calculated fros VAN K3 seasuresents.
{i0) Emission rate, 502, 1b/eBU, calculatec fros VAN S50 measuresenss.

PSS

Var, sessurement of 502, 1b/adiu, corrected $o 3% 02, i5 sec.
reacings averagel over a !5 ain. perioc.
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JOHNSONVILLE UNIT 3

JORNSONVILLE GNIT 3 PRECIPITATOR SUTLET COWrON Dult (LO¥ _JaD:

readings averaged over a il sin, perioc.

77

------------------ VAN -- - mem-- STt
0E-10-19%0 (1) (2} (3} (4) {5) £ N (8) 163 (10} (i)
Tie: -GAD  BOILER £02 02 £3 i ne RO PO NG . H AR
bt a2 pps,cry  Y,ery  pam,Cry  %,dry  oskery € 31 D2 lh/eotu lo/ebtu @ 3% L2

¢B4S-1308 133 20 102 il.Ed 170 d.07 kB 490 e.67 2,58 4,9
0900-0918 6 0 730 LLED 177 8.07 et g 0.67 2,68 S
$9:5-993¢ 4 MO 137 1063 8.3 B.04 253 490 G.E7 2.7 3.0
0920-0945 6 131 13 18.3 8.0¢ 256 489 0.67 2.68 S.14
0945-1000 41 o0 - 738 1.5 18.2-  8.07 257 489 0.67 2.89 5.:2
1006-1015 4 0 740 11,54 18.4 8.06 255 483 0.67 2.68 5.13
1615-1030 47 b 740 11,49 i8.2 8.i0 239 491 0.68 2,68 5.08
1030-1045 47 O1e 729 11,50 8.4 8.08 263 498 0.68 2,64 5.0
1045-1100 47 e 722 11.48 18.3 B.1 283 498 0.69 2.61 4,93
1100-1148 47 MO 728 150 18,3 8.! 260 492 0.68 2.b1 695
L115-1430 48 O 728 11.43 - 18.5 B.19 265 499 0.5 2.B2 4,92
1136-1145 48 0 1255 LA 18.¢ 8.26 260 485 0.67 .59 4.84
AVERABE 41 0 729 1L82 18.2 B.10 239 49! 0.68 2.63 3.04
(1) .Unit load recorded every 13 sin, fros control board.
(2) Average boiler 02, recorded every 15 ain. froa

control board. .
{3} Var seasuresent of duct 502, dry basis, !5 sec. readings averaged

over & 15 ain, peric’.
(4)  Van weasuresent of duct 02, cry basis, 13 sec, readings averaged

over a i5 ain. period.
{3) Van seasureaent of CO, ppm, €ry basis, 10 sec. readings averaged

over a 15 sin. period.
(6) Van weasyresent of CD2, I dry basis, 15 sec. readings averaget

over a {5 gzin, period.
(7} Van aeasuresent of NI, ppa, dry basis, 15 sec. readings averaged

over 3 13 ain., period,
{8) Van seasurement of ND, ppm, corrected to 31 02, IS sec.

reacings averagec over a 15 ain. peried.
{9) Caissicn rate, NG, i5/eBTU (actual), calculates from VAN N0 seasuresents.
{10! Eaission rate, 502, lb/eBTY, calculated froa VAK S)Z measuresertis.
{1%) Van aeasuresent of 532, la/mdiu, corrected to 3T 02, 10 sec.




JOHNSONVILLE UNIT 4

JONNEINVILLE UNIT 4 PRELIPITATOR DUTLET TOMWAW Bul”

¥

{E}

]

{8

£9)

Average doiier 02, recordec every 15 ain, frol
ceatrol board,

Van seasuresen: of cuct 5C2, dry basis, 13 sec. reacings avarager
over a i3 ain. period,

Van seasurement of gduct 02, dry Sasis, 15 sec. rearings averaged
over & I ein. period.

Van seasurement of U0, pps, dry basis, 15 sec. reagings averagec
over & (5 Bin. periog,

Var seasurement of 002, I dry basis, !5 sec. reacings averaged
over a IS gin, periot.

Van measuresent of NO, ppw, dry basis, :5 sec, reacings iveraged
over & I zin. periof.

Van eeasurement of NG, ppa, correctec to 21 32, :iI sec.

reicings averaged over a !5 sin. perioc.

Enission rate, KO, 1b/eBTU (actual), calculated ‘rom VAN \J measureaents.

(10) Emission rate, S02, 1b/aBil, caicuiatec froe VAN 502 weasurements.

(%}

BAD DATA

78

e, ———-———— ‘.’AK ---------------------------------------------------
{3-20-1981 {.; 27 (2 L {8 (6} i7) (g} (9 {10}
TINE LOAD  BOILER 502 02 g i L] LUl N $02
N 0z pue dry  L,ory 3,6y L6ry cos,ory € 30 02 i enie vlenc
{7es-080s LM ] EB. ML SLE B, ¢ 207 KT t.2: 2,34
o80E-0BiE ¢E ¥ (L3 J 1 5.8 £.2% Pok] 413 .57 270
(315-0830 . 45 t 756 L3R . .28 2.8 208 ¢.5¢ .74
{B3(-2B<E 45 1 e 1,3 6.2 8.27 228 4 0.57 2.76
DB4S-0%GE - 45 t e Ll.e 20,2 22 29 412 0.57 2.7
£900-03:% 45 1 i+ I 8.2 8,20 220 415 0,57 2.73
09:5-0930 435 t 76, 11,39 20.¢ 8.25 2z 41: 0.57 212
0930-0945 45 e 756 1143 203 B.23 - 222 0.8 M
AVERABE 45 t 750 L3 20,2 B.24 218 408 0.56 2.68
JOHNSONVILLE URIT 4 PRECIPITATOR QUTLEY COMMON DUCT
VAN
0E-20-399: (1) (2) 3 Q) (3 6 {7 (8) (9} (10
TINE LOAD  BDILER s02 02 )] £oz NO NO PPN NI 502
RN 174 ppa,dry %,dry pps,dry L,dry pam,dry @ 31 02 ]b/ebtu lb/ebtu
$036-1045 107 f 1064 LM 873.2 1L 224 2719 0.38 2.53
1045-1100 107 $ 1146 6.8¢ 4549 12,25 230 292 0.40 .7
1100-1130 107 ] 1" 6.3 5B3.8 12.39 220 rill 0.37 an
1115-1430 Hot ) # 1i76 6.49  &40,7 12,31 216 268 0.37 2.78
$130-1445 107 + 1154 €58 5753 12,2 280 0.38 275
114E-1200 107 L] 1158 6.61 325.2 2.1k 24 281 ¢.38 r/
1200-1215 107 ¢ 114! 6.65 5616 12,08 225 282 0.39 213
12:5-1221 107 $ 1133 b.64  40B.9 12,02 y7s] 8 0.3% 2.7
AVERAGE 107 t 1142 660 5447 1.4 224 280 0.38 2N
(1) Unit load recorded every 15 sin. froa control board.




JOHNSONVILLE UNIT b

CORMSONVILLE UNTT S 2RTCISTTATOR OLTLIT Chmeow Dot

------------------ VAN--~—=

0p~19-:99! (t) (2) 13 (4} (3) & () (8! (9 (0

Tim DA BLILZR o 04 o0 <82 X0 N[ Fom K Lz
LY Gl PRay €ty L.gvy  pre, £y L,6TY  ppRyCry €SI 82 iS/Edtu  Lr/esil
0730=0745 4 i AN 22.2 8.28 250 ag7 G.t. P
0745-08CT & * 746 11.2¢ 2. B.64 ‘257 476 0.65 3,50
0800 48.3 173 + T2 13k 2.4 E.E9 255 475 G.83 257
{gtc-4830 44 ¢ 722 1.3 22,5 B.S8B 293 47! 0.6 2.8
0830~0845 44 ] 738 1i.34 2. 8.56 2850 4bE C.6¢ .62
0843-0900 &4 ] 740 11,28 2.4 B.59 249 461 .53 2,62
0900-09:5 44 t 738 11,24 Z. B.59 248 458 0.63 2.60
. 09:5-0930 44 # 73 1.2 23.2 B.S5 248 433 0.63 2,59
AVERAGE 4 1 20 11,24 22,82 8.5 251 454 0.64 . 2.54

Unit load recorded every !5 min. {ros control board.
Average hoiler 02, recorced every 13 ein. froe
control board.

(3) Van seasurement of duct 502, dry hasis, 15 sec. readings averaged
over a 13 sin. period.

(4) " Van measuresent of duct 02, dry basis, 15 sec. readings averaged
over & 15 min, period,

(5) Van measuresent of CB, pps, dry basis, 15 sec. readings averaget
over a iS5 min, period.

(6) Van aeasurement of [02, 1 dry basis, !5 sec. readings averaged
over a 1S min. period,

(7] Van seasureaent of ND, pps, Cry basis, 15 se¢, readings averaged
over 5 15 ain. period.

{8) Var eeasurement of NI, ppa, correcied o 31 D2, 15 sec.
reicings averaged over a 15 gin. period.

(¢ Enmission rate, NO, I0/aBTU (actual), calculate¢ from VAN ND ssasurements.
(10} Enission rate, S02, la/aBTL, caiculated frca VAN SO02 eeasuresments.

{9 ' BAD DATA
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JOHNSONVILLE UNIT §

P —— _-_-'\'As ---------------------------------------------------
05-18-199! (1) (2} (3 (4) (5 (&) {n )] (9 (10)
Towe Al BDILER g0z a2 ch o2 NC NG o NO 507
AR o sakyery  LCry  ppsyCry  I,Cry  pos,dry € 3% LT b/ediu ib/entu

-———— J— - - - -

HICON-! 28 ¥ e 7.0 <30.¢  il76 195 25 £.3¢ 2.5¢9
ORI (2 t 2 7,20 IBT.E L 20¢ 23 27 2.82
L230-ie i 3 a7 7.33 3%0.6 LT 4o ot [+ 2.80
(1451200 i85 ] I 7,22 3BE.E .93 207 a2 0.37 2.8
1200~3218 105 3 R4 7,20 4319 11,89 206 27 0.37 2.82
1208-123 $08 + HYH 1.29 4232 1L 208 m3 ¢.37 2,81
1230-1245 105 % - Ll 7.33 400.9 l.B9 210 2 0,38 2.79
1243-1300 i0C ' Hoy 7.21  423.2  11.93 208 274 0.36 2.7
AVERASE i ] A 1.7 4086 1L 205 289 0.37 .18
(1) Unii load recordec every 13 min, fros control board.

(2) Average boiler 02, recorded every !5 ain. from

control board.

(3} Van seasurement of duct 502, dry basis, i5 sec. readings averaged
over 3 15 sin. period.

(4} Van seasurement of duct 02, dry basis, 15 sec. readings averaged
over 3 {5 ein, period.

{5} Van seasuresent of CD, ppa, dry basis, 15 sec. readings averaged
over 3 15 ain, periad.

(8) Van aeasuresent of (02, I dry basis, i sec, readings averaged
over a 15 sin. period. .

(7} Van aeasurement of NO, ppa, dry basis, 15 sec. readings averaged
over 4 13 ain. period.

(8) Van measuresent of KO, ppa, corrected to 31 02, 15 sec.

reatings averaged over a 15 sin. period. '
(9) tmiscion rate, 8O, 15/aBTU (actual), calculated from VAN ND aeasuresents,
(137 Eeission rate, SDZ, Ib/aBTU, calcuiated fros VAN S02 measureaents.

1
*

(#)  BAD DATA
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JOHNSONVILLE UNIT 6

SGANSONVIL.D UNIT 6 PRESIZITATOR QUTLET [N sl

------------------ S e
06-17-39% (D) (@ Q@ (5) (6) )] () 9 0
e TRD MR 802 @2 ¢ o7 S R T A 8

Y az pp&,cry I,cry pps,cry L,dry  pps,cry € 3@ O& loselty lo/estu

o - — —m——— - -

L&15-1830 “ .4 il2% 5.9 B6.2 L 28 a4 ¢.47 2
1450-1448 b 5.8 1158 1.0. 49.8 Ll 268 K 0.47 2,85,
1485-130¢ 3% S 1168 b.38 50.0 0 iL98 F HE 0.4E <85
S00-15:8 320 | 1178 6.9¢ e0.L (1.9 27 = 049 2,87
1732-1748 is 4.9 - £.95 19.7 1250 267 3e2 ¢.47 2.8¢
1745-1800 120 4.9 1193 6.97 89.0 125 270 34 0.47 2.92
1500-:B15 2 4.9 i201 £.95 85.9 1.7 269 3435 0.¢7 2.92
1B15-1820 320 4.9 1208 .94 9.7 1253 2710 245 . (.47 2.93
AVERAGE 12t 3.1 174 6.96 72,7 1230 Fai] 346 0.48 2.87

(13 Unit ioad recorcec every 15 min. from control board.

(2} Average boiler 02, recerded every 13 ain, from
contrecl hoard,

{3) Van seasurement of duct 502, dry basis, 15 sec. readings averaced
over a 15 min. period.

(4) Van measuresent of duct 02, dry basis, 15 sec. readings averaged
over & 13 min. period.

(5) Van seasureaent of CD, ppm, dry basis, 15 sec. readings averaged
over & 15 min. period. '

(6) Van measuresent of C02, 1 dry basis, 15 set. readings averaged
over a 13 ain. pericd.

{1) Van measureeent of ND, ppa, dry basis, 15 sec, readings averaged
over & 15 min, perioc,

(8) Van apasuresens of NO, ppa, corrected to 3% 02, 15 sec.
readings averagec over a 15 sin, period.

(3) Emission rate, N, ib/eBTU (actual), calculated from VAN XD spasurpaents,

1193 Emission rate, S02, io/aBTV, calculated from VAN SOZ seasuresents.
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JOHNSONVILLE UNIT 6

Joueerayri s UNIT £ PRECIFTTATGR e"*ET fowwoN 00T
- WAYmmmmmmm e m e amnmene -- -- neeeen
0E-18-199: (1) (2) (&) {¢) (5) & N (6) (%) (i
T LDAY  BOILER gL {2 i o2 LW Rl D 50
1Y 2 ppg,cty  L,iry  ope,cry  I,cry  sze,cry € 25 0 lG/abty lofesiu
£720-0720 48 L6 892 E.ef  ETE L2 8 ped 3.3E L4
0730~0745 $f Sk 922 8.27 i%E.3 Ll 178 247 0.34 2,88
$745-0800 49 t.L 98 £.24 19B.3 Il.l% 17z 2¢4 .32 i.68
0800-08:5 4 5.5 998 8.23 7.3 L 175 247 0.3¢ Z.68
0815-0830 48 5.5 1014 8.16 13,6  11.!9 174 244 £.33 2.7
0830-0845 48 5.5 1012 B.16  172.7 1115, 173 243 0.33 2.1
0845-0900 48 5.5 1009 8.18 187.8 11.13 i 245 0.34 2.70
0900-0915 48 5.5 1006 8.22 1e2.0 i 175 24b 0.4 2.7
AVERAGE 48 £.5 979 8.22 i77.6 11.1B 175 2147 0.34 2,63

Unit loac recorded every 1S ain. from contro! board.

(2) Average boiler D2, recorded every 15 min. from
contro! boarc.

(3) Van seasurement of duct 802, dry basis, 13 sec. readings averaged
over a 15 min. period.

(4) Van measuresent of duct 02, dry basis, 15 sec. readings averaged
over 2 13 min. period,

(Z) Van measuresent of (0, pps, dry basis, !S5 sec. readings averaged
over a 13 sin. period,

(6) Van measurement of C02, I dry basis, 15 sec. reacings averaget
over a 15 sin. periocd,

(7) Van seasuresent of NO, pps, dry basis, 15 sec. readings averaged

. OVEr a .3 min, perioc.

(B} Van measurement of ND, spa, corrected to 3T 02, 15 sec.
readings averaged over a 15 min. period.

(9) Enmission rate, NO, 5/mBTU (actual), calcu’ated from VAN ND aeasuresents.

(10) Emission rate, SC2, 15/aBTU, caiculated from VAN S02 measurements.
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JOHNSONVILLE UNITS 3 AND 7

JOHNSONVILLE UNIT 3 & UNIT 7

VRS ' ~CEN——-
() (2) &} (4) (5 ® - M {8} 9 (10)
TIE LD BN S02 02 0 (02 W N0 0 02

m 02 ppa,dry I,dry ppe,dry 1,dry ppa,dry @31 gz 1b/abty 1

J'VILLE UNIT 3 ESP OUT

0800-0815 48 ¢ 608 11.2 17 6.92 274 302 0.73 ]

0815-0830 48 6% 111 8 7.0 M @ 0Tl 96
0830-0845 ¢ ¢ €82 1m0 19 147 2m 9 0m s
08450900 63 ¢ 7103 M 802 2. 42 0.8 9.6
0900-0315 80 ¢ B4 87 188 %70 263 m 05
09150330 80 ¢ 835 68 21 %64 288 2 08 1.9
DNIT 7 €SP OUT

1600-1613 75 e B4 103 12 0.0 3\ 0.81 ¢
1615-1630 75 ¢ 808 10.6 12 1.6 e %9  0.63 '
1630-1645 75 ¢ % 108 1 1% I 7/ X T
1645-1700 75 B0 107 1 &2 3 %5 0 e
(1) Unit load recorded every 13 ain, fros coatrol bosrd.

(2)
¥
(41)
+))
(6)

m

()

Average boiler 02, recorded every 13 sin. froa
coatrol board.
Vao seasaresent of duct 502, dry hasis, 15 sec. readings averaged

- over a 19 ain, period,

Vax aeasaresent of duct 02, dry basis, 13 sec. readiags averaged
over a 15 sin. period.

Var seasaresent of (O, ppe, dry basis, 15 sec. readings averaged
over a 15 sin. peried. -

Vas seasuresent of (02, I dry basis, 19 sec. readiangs averaged
over & 15 ain, period. '

Van ssasuresent of WO, pps, dry basis, 13 sec. readiags averaged
over & 13 win, period,

“an eeisuresent of WO, pps, corrected to 31 02, 15 sec.

eadings averaged over a 13 ein, period,

'(s: Esission rate, M0, 10/aBTU, calculated fros VAK %D seasureeents

and VAR 102,

(10) Control roos readings of 102 and $02, ppa, Yroa strip chart

on 15 sinute intervals.
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JOHNSONVILLE UNITS 8 AND 10

08-09-199¢
J'Wille Unit B & UNIT 10

18090833

VAl
1 (2) 3 (4) (3 6) 7 (-] 9
TINE LOAD  BOILER s02 02 (M ] ta N0 )] ND
L] 0 pps,dry I,6ry ppa,dry 1,dry ppe,dry @ 31 02 1b/abty

JUVILLE UNIT 8 *130 MW

ORS00 130 ¢+ 1000 L7 22 108 SI3  EM 089
000-015 10 ¢ 1M 77 2@ 108 S %3 Lo
IS0 1 ¢+ 1@ T8 2 i S® 10 LM
093000 130 4 1081 16 % 1 S 23 L0
JPVILLE INIT 10 135 Wi ,

pHS-H00 1M ¢ 108 65 86 123 4 S om
K-S 1% ¢ 106 %6 % @2 2 M9 Le
MNP 1 o+ N LS % 13 LR
HA-145 135 ¢+ 1635 T4 % 1.4 S% T8 Lo
10 1M+ w2 4 W w3 % 0 Lo

(1) Unit load recorded every 15 ain, froa control board.
(2} Average hoiler 02, recorded every 13 ain. froa
control board.
(3) Van smasuresent of duct S02, dry basis, 13 sec. readings averaged
over & 13 sin. period.
(€) Van seasuresent of duct 02, dry basis, 13 sec. readings averaged
' over 3 15 aio. period.
(3) Vaa seascresent of C0, ppe, dry basis, 15 sec. readings averaged
over 4 13 sin. period. :
(6) Van seasuresent of (02, £ dry basis, 1% sac. readings aweraged
-over & 13 ain. period,
(1) Vaa seasurenent of WO, ppa, dry basis, 15 sec. readings averaged
over a 15 ain. period.
(8) Van seasuresent of WO, ppa, corrected to 3T 02, 19 sax.
. readings averaged over z 15 sin. period.
(2) Eaission rate, W0, 16/a8TU, calculated fros VAN D aeas: -ents
and VAN 102.
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JOHNSONVILLE UNIT 10

Johnsonville Unit 10 ESP Outlet

3% @ ) ) S)

TIME LOAD  BOILER VAN VAN VAN

M X02 %02  NGPPM NG
11/07/89 : DRY 3%02 LB/MBTU
1035-1050 120 3.3 7.95 433 0.71
1050-1108 a2 3.2 8.04 S04 0.72
1230-1249 122 . 3.0 792 594 0.86
1313-1333 122.. 2.7 7.67 664 0.96
1336-1408 122 3.0 7.56 644 0.93
1427-1509 122 a. 7.40 654 - 0.94
1530-1600 120 3.4 734 650 0.3
600 -1630 . 120 3.1 . 731 633 0.91
163G-1705 121 as 7.60 603 o.86
2040-2110 s3 7.4 10.84 534 0.78
2110-2140 ] 66 10.97 554 0.80
2140-2148 s 68 . 11.13 393 0.87
2150~-2220 36 7.0 11.05 580 0.83
s7 6.3 10.80 563 of2

2220~-2230

(1) Unit load recorded every 30 ain. from control board.

(2 Average boiler 02, recorded every 30 ain. from
control board. _ :

Q) Van asasurssent of duct 02, dry basis, 15 sec. readings averaged
over a 30 ain. period. (aost cases)
Van ssasuresent of NO, ppm, corrected to 3% 02, 15 sec.
readings averagaed over a 30 ain. period.
Eaission rate, NO, lb/eiTU, calculated from VAN NO ssasuressnts
and VAN X02,




KINGSTON UNIT 4

23790 UNI"
(1)  (2) (3)  (4) (5) (6) (7)
TIME LOAD BOILER VAN _ VAN VAN VAN VAN
PEKIOD Q2 X02 _ NO.ppm_ NO _CO,ppm COo2. %

PRY 3% 02 1LB/mBtuy DRY DRY

1030-1045% 145 4.2 6.7 488 0.70 19.0 11.65
1045-1100 145 4.2 7.0 506 0.72 18.0 11.48
1100-111% 145 4.2 6.7 513 0.73 18.2 11.62
1115-1130 145 3.9 6.7 509 0.73 18.4 11.60
1140-1145 145 3.9 6.7 519 0.74 18.8 11.711
1145-1200 145 4.1 6.7 S08 0.73 18.8 11.58
1200-1215 145  4.% 6.7 509 0.73 18.7 11.67
AVERAGES 145 4.1 6.7 S07 0.73 18.6 11.62
NOTES:

(1) Unit load, recorded every 15 min. from control! board.
(2) Boiler 02X, recorded every 15 min. from control board.

(3) VAN measurement of 02X on a dry basis; 15-sec. readings averaged
over a 15 min, period.

(4) VAN measurement of NO, ppm, corrected Lo 3% 02; 15-sec. readings
averaged over a 15 min, period.

(5) Emission rate, NO, 1lb/mBtu, calculated from VAN NO measurements
and VAN %02,

(6) Van measurement of CO, ppm, dry basis, 15-sec. readings averaged
over a 1%-min. period.

(7) Van measurement of CO2, ppm, dry basis, 15-sec. readings average
over a 15-min. period.

CO analyzer out of service until 3/14/90, 0950.

«» Assumed moisture content = 7%
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3/13/90 UNIT 3

KINGSTON UNIT 5

(» -]
~J

(1Y  (2) (3) (&) (%) (6) NEA)
TIME _LOAD BOILER VAN _ VAN VAN VAN VAN
PER]OD 02 X02 _ _NO.ppm_ NO CO.ppm __ COZ2. X
0 LB/mBtu DR DR
0815-0830 200 3.2 7.0 429 0.61 11 .84
0830-0845 200 2.9 7.4 429 0.61 12.15
0845-0900 200 2.9 7.2 431 0.62 11.91
0900-0915 200 2.9 7.2 430 0.62 11.87
0915-0930 200 2.9 7.2 428 0.61 11.89
0930-0945 200 2.9 7.2 429 0.61 11 .77
0945-1000 200 2.9 7.2 424 0.61 11.82
1000-1015 200 3.0 7.3 43t 0.62 11.63
1030-104% 200 2.7 7.2 431 0.62 11.99
1045-1100 200 2.9 7.3 433 0.62 11.55
1100-1115% 200 3.2 7.3 434 0.62 11.73
1115-1130 200 2.7 7.4 436 0.62 11,70
1145-1200 200 2.8 7.3 442 0.63 11.%8
1200-1215 200 2.7 7.4 43% 0.62 11 .64
1215-1230 200 2.8 7.4 434 0.62 11 .69
1230-1245 200 2.9 7.4 434 0.62 11.%9
" AVERAGE 200 2.9 7.3 432 0.62 11.7%
3/14/90 URIT_S
TIME LOAD BOILEK VAN _ VAN VAN VAN VAN
PERIOD 02 %02  NO.ppm WO Co.ppm _ CO2. %
0830-0845 200 3.0 7.3 457 0.65 11.70
0845-0900 200 2.8 7.4 464 0.60 11 .69
0900-0915 200 3.0 7.4 472 0.68 11.49
0915-0930 200 2.9 7.3 458 0.66 11.84
0930-0945 200 2.9 7.3 466 0.67 11.82
0950-1000 200 3.0 7.3 466 0.67  16.% 11 .70
1000-1015 200 3.0 7.3 464 0.66 19.9 11.79
101%-1030 200 3.0 7.3 470 0.67 18.4 11.7%
1030-1045 200 3.2 7.2 479 0.69 17.5 11.82
1045-1100 200 3.0 7.3 476  0.68 17.6 11.92
AVERAGES 200 3.9 7.3 467 0.66 18.0 11.75




PARADISE UNIT 3

PRELININARY BASELINE TEST PARADISE UNIT 3

03-05-1991 (1) (2) &) 4} L+ (6) ¥} (8
TIXE L0AD  BOILER 502 02 o co2 N0 N0 PPH

VAN

9
k0

934)]
502

] 02 pem,ery  1,4ry ppa,dry I,8ry  ppadry € 31 02 1b/abtu lbd/abty
2016-2030 §n2 3.3 112 S.06 a4 13 1198 1333 t.83 454
2030-2045 966 3.6 210 5.07 “4.9 13,3 11% 1351 1.85 4.
2045-2030 503 .7 2084 5.25 .0 13.19 HLH 1304 LM 4«
2125-2145 9035 3.6 A6 520 58,9 | 12.77 109 1246 1.Nn 4.39
2145-2200 898 3.6 2108 S.21 61.¢  12.b! 1083 e~ 1.69 4,58
200-2213 892 3.9 am .2 66.1  12.51 108t 123 1.69 4.59
2306-231% 791 37 2039 5.48 80.1  12.13 7 110 1,32 4;53
2315-2330 19% .7 2055 5.6 85.'2 12.09 %4 117 .33 48
233-2340 m .7 M3 S48 '06.1 11.% %1 1113 1.3 4.3
AVERASE 3.6 2089 .27 63.4 12.67 1075 1229 1.60 4.3%

(1) Unit load recorded every 15 min, froa control board.

(2) Average boiler 02, recorded svery 15 gin. froe

control board.

(3) Van seasuresent of duct SO2, dry basis, 15 sec. readings averaged
over 4 13 wmin. period,
(4} Van seasureaent of duct 02, dry basis, 15 sec. readings averaged
over a 135 sit. period,
(S} Van ssasuresent of CO, pps, dry busis, 15 sec, readings averaged
over & 13 ain. period.
(6) Van ssasuresent of 02, I dry basis, IS sec. readings averaged
over 3 13 sin. period,
(1) Van ssasuresent of N0, pps, dry basis, 1S5 sec. readings avaraged
over a 13 sis. period.
(8) Van seasureaent of WD, ppa, corrected to 31 02, 15 sec.
readings averaged over 3 15 sin. period.
(9) Emission rate, WO, 1b/aBTU (actual), calculated fros VAN NO seasuresents.
(10) Eeission rate, 502, 1b/aBTU, calculated froe VAN SOZ sessuresents.
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PARADISE UNIT 3

PARADISE UNIT 3 PRECIPITATOR OUTLET F DUCT

04-03-1991 (D) (2) 3 (4) 3 (6) n (8

(9 (10)
TIME LOAD  BOILER 502 02 o] €02 K0 N0 PPA ND 502
" 02 ppe,dry I, dry ppua,dry 1,dry pps,dry @ 3102 lb/abtu 1bsabtu
0812-0830 1043 3.6 1554 5.23 20.2  13.44 1196 1367 1.87 3.3 -
0830-0845 1045 3.6 1597 5.36 2.3 13.92 1236 1423 1.9% 3.50
0845-0900 1046 3.5 1595 3.35 A5 1.9 1235 1421 1.9 .43
0900-0915 1046 4 1604 8.5 2.6 1400 1244 1421 1.9 3.4
0915-0930 1046 3.4 1611 5.31 2.9 1.9 1214 1392 1.9 .32
0930-0945 1046 3.5 1610 5.32 2.1 13,9 1209 1368 1.9 3.52
0945-1000 1047 3.5 15% 5.3 2.4 1.9 1198 1378 1.89 3.4
1600-1015 1046 3.3 1363 3.3 2.1 4.0 1191 1370 . 1.68 .4
1015-1¢30 1046 3.3 1365 3.3 .6 1401 1182 1359 1.86 3.43
10301045 1050 3.3 1564 S.41 25 139 1181 1340 1.4 3.4
1045-1100 1048 3.7 1569 S.46 2.7 13.% 1149 1331 .82 .4
£100-1115 1047 3.5 1562 5.4 2.7 13.% 1159 133% 1.0 .49
1115-1130 1047 3.3 1589 5.41 2.8 13.% 157 1337 1.8 3.49
11301145 1047 3.5 1599 .9 80 1.9 1160 1336 1.83 .51
1i45-1200 1046 3.3 1614 3.38 a0 139 1§ 1332 1.63 3.5
12001215 1044 a.6 1616 5.42 29 1398 1139 1315 1.80 3.56
1215-1230 1045 3.3 1639 3.4 ar 1% 1y 1313 1.60 3.61
1230-1245 - 1041 3.5 1657 37 2.6 1400 14 e ) 1.81 .64
1245-1300 1043 3.3 1676 5.35 2,3 1 iHn 1348 1.88 3.67
1300-1315 1041 3.4 1706 5.30 2.3 un 1204 1380 1.89 N
13.5-1330 1042 3.9 1728 3.3 2.3 Wog 1189 1370 1.88 .
1330-1345 1042 34 1132 3.1 2.7 1 1221 1400 1.9 .83
1345-1404 1040 .3 1758 .H 2.8 14,11 1217 1399 1.92 3.8
AVERASGE 1045 3.3 1623 3.3 23 N9 1186 1364 1.87 3.56

(1) Unit load recorded avery 13 mim. froa control board.

(2) Average boiler 02, recorded every 15 ain. froe
control deard.
(3) Van seasureaent of duct 502, éry basis, 15 sec. readings averaged
over a 15 ein. period.
(4) Van seasureaent of duct 02, dry basis, I3 sec. readings averaged
over 3 13 sin. period.
(5) Van seasuresent of CD, pps, dry basis, 13 sec. rudugs averaged

over a

a 15 sin. period,

(6) Van seasureaent of C02, 1 dry Basis, 13 sec. flmngs averaged
over a 15 ain. period.
(7) Van seasuresent of MO,
over 2 15 ain. period.
(B) Van seasuresent of NO,
readings averaged over a 15 gin. period.
(9) Esission rate, N0, Lb/aBTU (actual), calculated froa VAN N0 uasuruents.
(10) Emission rate, 502, 10/8BTU, calculated fros VAN S02 seasuresents.

pps, dry basis, 15 sec. rud:ngs averaged

ppa, corrected to 31 02, 15 sec.
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FARADISE BASELINE TEST UNIT 2

PARADISE UNIT 3

VAN

03-06-1991 (1) (2 () (4) {5 (6) n {9) {9) (10)
TINE LOAD  BOILER 502 02 co €02 No ND PPN ND §02
m 02 pes,dry %,dry ppa,dry I,dry ppa,dry € 31 02 lb/abtu lb/abtu
1002-1015 971 3.5 1859 S.08 .6 13.25 983 i 1.52 400
1015-1030 LH | 3.7 1862 5. 44 3.3 13n 987 1120 .93 4,02
10301045 976 3.6 1673 .4 36.8 1315 990 1130 1.59 4,08
1045-1100 m 3.7 1926 5.06 4.3 133 a7 1036 1.42 4,14
1131-1145 970 a.s 1578 5.08 26.¢ 13,3 990 119 53 $.26
1145-1200 967 3.5 1990 3.06 36.2 1.3 1002 . 1R 1.55 “28
1231-1243 976 3.5 1966 s.18 %.2 11.20 1058 1203 63 4.26
1245-1300 971 3.b 1956 5.28 32.5 13.12 1084 1241 1.70 7
1300-1315 973 3.7 1570 5.18 3.5 130 1099 1250 LN .27
13151330 71 3.7 1970 5.24 4.5 13.17 1064 1216 1.67 +29
1330-1345 m 3.7 1367 S. 4 1.6 13,15 1059 1209 1.66 «“2
13431400 974 3.6 1969 5.2 N0 13.19 1073 122 1.67 4.2/
1400-1415 978 3.6 1964 .n 63.5 13.19 (2 )1 1244 1.1 2
1415-1430 971 - 1964 5.21 62.6 1.5 1098 1251 1.1 421
1430-1441 978 3.6 1958 .25 1.9 1326 1094 1250 L. .26
1445-1500 975 1.2 1952 . TS 13X 1088 1246 LN 4.26
1500-1515 7 .7 1949 .9 8.2 132 1086 1244 .70 4.5
1351530 970 3.9 1956 5.3 %.8 13100 1073 123 1.69 .27
1330-1543 91 d.6 1974 .u. .7 1A nxS 12M 1.7% 4.26
AVERASE 73 3.6 1948 5.19 S2.6 13.33 1081 11% 1.64 “n

(1) Unit load recorded every 15 ain. fros control board.

(2) Average boiler 02, recorded every 15 sin. froe

control board.

(3) Van seasuresent of duct SO2, dry dasis, 15 sac. readings averaged
over 4 15 ain. period.
(4) Van seasuresent of duct 02, dry basis, 15 sec. readings averaged
over a 15 amia. pariod.
(3) Van ssasuresent of CO, pps, dry basis, 15 sec. readings averaged
over a 13 sin. period.
(6) Van seasuresent of (02, I dry basis, 15 sec. readings averaged
over a 13 ain. period.
{7) Van srasoresent of WD,
over a 13 min. period.
(8) Van seascreaent of NJ,
readings averaged over
- 49) Emission rate, ND, 1b/a3TU (actual), calculated fros VAN M0 seasuresents.
(10) Esission rate, 502, 15/aBTU, calculated from VAN SO02 seasuresents.

ppe, dry basis, 15 sec. readings averaged

ppe, corrected to 3T 02, 15 sac.
a 15 sin. period.
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SHAWNEE UNIT 2 -

SHANMNKLE UNET 2 BASELINE TEST

------------------ YAN-===rorecemmmasmciririamssma rasnmmanm=ans
02-09-199) € (2) (3) ) {5 (6) (" (8) {9
TINE LOAD  BOILER s02 02 - ¢o co2 NO NO PPN NO
n 02 ppm.dry % dry ppm dry S dry " ppm. dry @ 3% 02 Ib/mbtu
0B09-0815 183 2.4 416 6.84 '22.8 11,89 an 606 0.79
0915-0830 153 2.4 428 6.80 23.5 .97 4 596 0.77
0830-0845 153 2.4 428 6.76 24.4 12,12 476 601 0.78
0845-0900 153 2.4 425 6.80 4.5 12,19 480 60% 0.7%
0900-0915 1S3 2.4 426 6.78 24.4 12.28 462 610 0.79
0915-0930 156 2.3 420 6.85 24.6 12.27 486 618 0.80
0930-0945 156 2.3 421 6.93 252 12.04 485 616 0.80
0945- 1000 156 2.3 417 6.91 4.5 12.30 487 621 0.81
1000-1015 156 2.3 416 6.87 4.6 12.312 489 623 0.8!
1015-1030 <156 2.4 418 6.90 26,2 12.40 480 618 0.80
1030-1045 155 2.3 416 6.80 25.6  12.48 490 621 0.80
1045-1100 156 2.3 414 6.80 25.2  12.48 48% 620 0.80
1100-1115 155 2.2 414 6.75 25.9 12.%7 489 618 0.80
1115-1126 156 2.5 412 6.78 -+ 26,4  12.%9 490 621 0.80
1200-1215 154 2.6 400 6.99 2.4 12.03 49) 632 0.82
12151230 IS5 2.6 403 7.04 6.3 1. 499 642 0.83
[230-1245 154 2. 401 7.03 26,2 12.3 499 643 0.63
1245-1300 154 2.6 378 7.65 2.3 .M 460 620 0.80
1300-1315 154 2.6 9% 6.92 27.1 12.45 S04 644 0.63
1215-1330 154 2.6 198 6.98 6.7 12.3% 502 644 0.9
1330-1345 153 2.6 19? 6.99 10 12.32 497 638 0.83
1345-1410 153 2.6 397 7.00 7.7 12,30 496 638 0.83
1430- 1445 152 2.6 426 6.04 N4 1313 am 586 0.7
1445-1500 153 2.6 426 6.06 0.9 13.09 "2 592 0.77
1500-1515 153 2.4 428 6.03 31, (3.08 wr 545 0.76
1515-1530 153 2.5 27 6.06 3Ly 1303 406 586 0.76
15301545 152 2.7 426 6.0% 120 12.99 4% 592 0.77
1545-1600 152 2.6 425 6.08 L 12.95% "t 592 0.77
1600-1615 152 2.4 425 6.06 2.4 12,96 489 589 0.76
1615-1630 152 2.6 425 6.04 2.9 12,9 4% 530 0.76
1630~ 1645 152 2.6 42¢ 6.06 2.4 12,9 49 509 0.7
16451700 152 2.6 428 6.00 3229 13,00 419 se? 0.76
1760-1711 11 2.4 428 6.02 3.4 12.9% 438 507 0.76

(1) Unit loed recorded evary 1% min. from control doard.

(2) Average boller 02, recordad avery !5 min. from
control boerd.

(1) Von messurement of duct $02, dry basis, 15 sec. resdings sveraged
over 8 15 min.-period.

(4) Ven mgasursment of duct 02, dry basis, 15 sec. readings aversged
cver & 15 min, period. :

(5) Ven messurement of CO, ppm, dry basis, (5 sec. resdings sveraged
over & IS ain. period.

(6) Van mensurement of C02, X dry basis, 15 sec. resdings averaged
over @ IS ain. period. ’

(7) Van messurement of MO, pps, dry basiy, 15 sec. readings avereged
over 8 IS min. paried.

(8) Ven saasursmant of NO, pps, corrected to 3% 02, 15 sec.
resdings avernged over a |5 min. period.

(%) Emission rate, NO, 1b/@8TU (sctue!), celculated from VAN NO messurements.
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SHAWNEE UNIT 2

SHAMMEE UNIYT 2 PERFORMANCE TEST

______ eampmommaraafAfor et et o e et e er e e am e

03-21-1991 () ) (N 4} (5) )y . (N (8} (%)
TI8L LOAD BOILER 02 02 o coz NG NO PPH NO

1T} 02 ppm.ary X dry ppm.dry K dry  ppm.dry @ XX 02 1b/mdty
111§-1130 1580 2.1 421 6.23 4.0 12,30 467 569 0.7
b130-1145 187 1.8 447 6.41 24.6 12.82 486 600 0.82
1145-1200 153 2.0 441 6.44 24.5 12.74 485 600 0.82
1200-1215 155 2.1 443 6.41 24.3 12.867 480 592 0.81
1228-1245 154 1.9 455 6.23 25.2 12.97 453 §52 0.76
1245-1300 157 |.8 456 6.19 25.5 13,18 456 554 0.76
1300-1315 13 .9 460 6.16 25.% 13,19 452 549 0.7%
1315-1330 157 1.8 457 6.19 25.7 12,31 450 47 0.75 °
1330~-1345 152 - 1.5 446 6.36 25.0 13.16 451 11 0.76
1345-1400 152 2.0 447 6.25 24.9 13,01 445 542 0.74
1400-1422 151 2.1 441 6.29 25.1 12.97 448 549 0.75
1432-1445 1581 1.9 450 5.80 25.6 13.49 480 561 o.M
1445-1500 153 1.9 &52 5.67 25.4 13,54 485 569 0.7
1540-1600 137 1.6 451 5.32 25.8 13.51 482 519 0. N
1600-1615 139 2.1 445 5.54 25.5 13.30 468 545 0.7%
1615-1630 137 2.0 445 5.47 26.0 13.27 463 537 0.74
1630- 1645 137 z.0 439 5.62 25.8 13.16 472 552 0.19_
1645-1700 138 2.9 417 6.14 24.7 12.70 494 599 0.02
1700-1715 137 2.7 420 6.19 24,1 12.68 497 604 0.03
1715-1720 137 2.4 426 6.07 24.0 12.93 4§94 L1 0.92
1730-1745 t4l 2.4 421 6.07 24.0 12,99 494 596 0.8 |
1745-1800 t42 2.0 417 6.7 2.6 12.65 19 610 0.84
1800-1815 t43 2.6 42 6.4 23.6 12.717 503 609 0.0
1815-1830 138 2.1 410 6.20 23.4 12.76 s62 610 0.84
18301845 140 R | 417 6.22 231.4 12.73 8c2 611 0.84
1900-1915 143 2.% 419 6.18 21.% 12.718 174 610 0.84

(1) Un:t losd recorded. every |5 ain, fros control bosrd.

(2) Aversge boller 02, recorded every IS min, from
control bosra. N

(3) van messuresent of duct 302, dry besis, 15 sec. readings sveraged
ovar 8 15 ain, period,

(4) Ven sessurement of duct 02, dry basis, 1S sec. resdings sveraged
over a IS min, period.

{5) Ven measurement of CO, ppm, dry Dasis. 15 sec. rendings aversged
over s 15 ain. peried.

{6) Von msasursment of CO2, £ dry basis, 15 sec. readings sveraged
over 8 1S win. period.

(7) Ven messurement of NO, ppm, dry basis, 15 sec. resdings sveraged
over 8 IS min. peried.

(8) Ven measucrement of NO, ppm_ corrected to X 02, 1S sec.
resdings aversged over s 15 sin, peried,

(9) Emission rate, NO, 1b/mlTU {sctuasl), calculated from VAN NO seasuresents.
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SHAWNEE UNIT 6

SHAWNEE
UNIT &
‘Bt 02 Co N Cul NO N 1}
DATE TIME  TEST (D MY  BOILEN OZ N dary oomory ODm wel % ary 0Dm ¢ty Qarvy {§ .p/mpre

1-05-88 LIV . & Dsa 136 a8 2000 a8s.2s A30K SLa1y es0. .94
12-05-89 1414/1513 B 1% 3.10 $.35 25,27 456.61  L3.%5  4%0.98  6U3.42Z 0.6b
12-06-89 0830/0909 c 149 .00 6.48 23,39 41197 11.58 44943 9vl.14 0.80
12-06-89 1415/1515 D 150 .96 5.55  20.55  454.24  13.53  490.58 571,78 0.81
12-06-89 1633/1731 K 67 6.10 ~ 9.51 19,31 362.89 10.18 390.20 6l1.33 0.4
12-06-39 1803/1905 ~ F 67 6.08 9.35 20,47 350.77  10.32  35.78  594.18 0.8
12-07-89 0804/0846 G 0 5.4 9.4 23,22 312.44 10,28 40047 el3.1L T 090
12-071-089 0916/100¢ [ 69 5.20 $.77 14,24 361.96  10.87 388.20 571.%8 0.83

IR-0%87 104471117 BB §9  SJl .43 2197 21631 1115 299.26 428.66  0.62

12-07-89 1344/2412 AA 15 2.36 §.40 19,87 41414 1366 4831 813.N2 0.1

LT §
12-12-89 0935/1007 A 150 .42 $.20 20,70 442.%4 13,33 A HHL.0T 0.8
12-12-89 1106/113¢ 8 145 L. $.50 3.3 401.1% 1192 4311 500.89 v

12-12-8% 1214/1224 ™ 146 1.2 492 167.07  303.00  14.36 411,03 460.35 0.6
12-12-89 1225/124¢ b 141 1.4 §.37 .07 406.27 1370 43685 0L W 0.1

12-12-89 132071400 1 153 370, 104 2031 40022 12,20 51637 66d.e  0.9%
11-14-89 1219/1257 i 71 446 624 29.19 33368 LLAL IN.TS S0 0.1

12-14-99 130071335 i n §. 4 12 30,0 6 109 M w300 0.

- 12-14-89 141971453 U N . 339 135 M43 WT.00 117> M6 AW g
TEST 10: A - HIGH LOAD NORMAL 02 E - GOV LOAD MORMAL 02 Ak - UWBALANCID BURNKRS HIGH LOAD
B&C- .JREDUCTION IF 02  pgg- * 3 REUUCTION [N 02 B8 - VNBALANCED BURNERS LOY LOAD
D - HIGH LOAD MiNlMm 03 M - LOV LOAD MININUN 02 1- NG LOAD Wl 02

93




AVERASE FOR EACH TEST PERFORMED ON 5/11/89,

TINE

0930-1030
1113-1213
1248-1330
1333-1420

1442-1514

-’
02

5.9
6.50
6.46
6.47

6.36

(PPM)

o1}
76.18
.21

2%6.92

20,63

32.03

& (NOX) 1S ACTUML VALUE
(MO @ 3T IS ACTUAL CORRECTED 10 31 02}

¢4
coz

12.87
1.9
12.04
12,01

12,07

(PPN}
K0x

436.37
430.93
430.89
435.92

413.97

SHAWNEE UNIT 9

(PPN)
NOx @ 32

322.87
335.16
343.30
339.98

509, 00

94

SHAWNEE UNIT 9, AIR HEATER DUTLET

()
LOAD

163.00
133.00
134.00
134.00

154,00

£))
BLR 02

2,78
.a
.26
.13

3.04

(F) {F) (3]

12)]

AIR IN AIR GUT PHRY AIR SCDY AIR BURMERS

15.09 65069 167.75
118,22 649.21 166,57
120.57 654.00 168.00
120,34 655,00 167.11

12,05 6%4.97 167.13

644,34
641,54
644.15
643.00

£44.63
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WIDOWS CREEK UNIT 7

RESULYS

UNIT 7 SCRUBBER INLET

4/5/90 _
See notes: (1) . (2) (3) (4) (S) (6) (7) (8)
TIME LOAD BOILER VAN VAN VAN VAN VAN VAN .
EERIOD Q2 302 _RO.ppm _NO (o]0 co2 S02
DRY 33 g lb/mBtu PPM__% PPM
DRY DRY DRY
1000-1015 491 2.6 6.4 440 0.68 22 11.8 1872
1015-1030 490 2.6 6.5 448 0.69 23 11.9 1946
1030-1045 502 2.3 6.6 456 0.70 23 11.7 1955
1645-1055% 494 2.8 7.2 485 0.75 22 11.6 1953
1130-1145 488 2.9 7.1 486 0.75 23 11 .6 1714
1145-1200 491 2.5 7.4 479 0.75 24 11.5 1758
AV ERAGES 493 2.6 6.9 466 0.72 23 11.7 1866
1250-1300 310 3.5 8.7 430 0.67 15 10.2 15%7
1300-1315 311 3.8 8.6 434 0.67 16 10.3 1608
131%-1330 293 4.1 8.3 463 0.72 16 10.1 1583
1330-1345 296 4.3 8.8 450 0.70 16 10.1 1586
1345-1400 309 4.4 9.1 469 0.73 16 10.1 1614
AVERAGES 304 4.0 8.9 449 0.70 16 10.2 1590
NOTES:

(1) Unit load recorded esvery 10-135 min. from control board,

(2) Average boiler 02x from superheat and reheat furnaces, recorded
every 10-15 min., {rom control board.

(3) VAN measurement of 02X on a dry basis, average of 10-second read-

: ings.

(4) VAN measurement of NO, ppm, corrected to 3% 02; aver-
age of 10-second roadings

(5) Emission rate, NO, lb/thu. calculated from VAN NO measurements
and VAN %02.

(6) VAN measurement of CO, ppr, on a dry basis, average of 10-second

readings.

(7Y VAN measurement of CO2, %, on a dry basis, average of 10-second
readings.

(%) VAN measurement of SO2, ppm, on a dry basis, average of 10-second
readings.
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WIDOWS CREEK UNIT 8

RESULTS

UNIT 8 SCRUBBER INLET
(1)  (2) (3) (4) (5) (6) (7) (8)

Time LOAD BOJLER VAN VAN VAN _ CEM CEM _ CEM
IERIOD —02 . %02 NO.ppm___ NO %02 NQO.ppm NO
‘ ‘ Bt
. WEL WET

0940-0950 419 3.4 7.6 368 0.57 10.0 286 0.45
0950-1000 419 3.4 7.5 365 0.5 10.0 286 0.45
1020-1030 406 3.2 7.4 364 0.56 10.0 295 0.46
1030-1050 418 3.3 7.6 374 0.58  10.0 286 0.45
1050-1110 430 2.8 7.5 371 0.57° 10.0 286 0.45
1110-1125 435 3.4 7.5 370 0.57 10.0 286 0.45
1140-1150 414 3.2 7.6 379 0.58 10.0 286 0.45
1150-1210 403 3.3 7.3 361 0.5 10.0 286 0.45
1210-1230 422 3.3 7.6 370 0.57 10.0 ‘278 0.43
1230-1245 418 3.2 7.5 368 0.57 10.0 278 .  0.43
AVERAGES 418 ~ 3.2 7.5 369 0.57 10.0 285 0.45
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WIDOWS CREEK UNIT 8

UNIT 8 SCRUBBER INLET

8/31/89
See notes: {1) (2) (3) (4) (5) {6) (7) (%)
TIME LOAD BOILER VAN VAN VAN _CEM CEM CEM
FER10OD 02 %02 NO .ppm NO %02 NO.ppm _NO
3x 02 mBtu 3x 02 1b/mBtu
WET WET
0830-0850 420 3.4 7.8 380 0.59 10.0 286 0.4S
08%0-0910 414 3.4 7.8 376 0.58 11,0 252 0.39
0930-09430 414 3.7 7.9 390 0.60 12.0 306 .0.55
AVERAGES i 416 3.5 7.8 382 0.59 11.0 296 0.46
1015-1030 300 4.0 9.1 37s 0.58 12.0 270 0.43
1030-10%0 305 .3.9 8.3 348 0.%4 12.0 270 0.43
1050-1110 29% 3.6 8.2 338 0.%52 12.0 270 0.43
1110-1130 293 3.5 8.2 336 0.%2 12,0 270 0.43
.130-1150 300 3.8 8.1 3133 0.51 12.0 260 0.43
1210-1230 294 3.5 8.0 339 0.5%2 12.0 270 0.43
230-1250 295 3.4 7.8 333 0.51 12.0 270 0.43
AVERAGES 297 3.6 8.2 343 0.53 12,0 270 0.43
NOTES:

(1) Unit load recorded every 10-15 min. from control board,

(2) Average boller 02x from superheat and reheat furnaces, recorded
every 10-15 min, from control board.

(3) VAN measurement of O2% on a dry basis, average of 10-second readings

(4) VAN measurement of NO, ppm, corrected to 3% 02; average of 10-se-
cond readings.

(S) Emission rate, NO, lb/mBtu, calculated from VAN -NO measurements
and VAN x02.

. {6) CEM measurement of 02%x, stack conditions, read every 10-15- nin.
from strip chart in control room.

(7) CEM measurement of NO, ppm, corrected to 3x 02, read every
10-15-min. from strip chart in control roon.

(8) Emission rate, NO, lb/mBtu, calculated from CEM NO and CEM Xx02.
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Date: 3-8-90° ALLEN UNIT 1

REPORT OF ILNALYSIS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity Allen Unit #1

Date Sampled 1-10-90
Laboratory No. 90-1526

-

Alr Dry Moisture
Residual Moisture -
Total Moisture

o
(SN W]
[ SRS

Proximate Analysis
% Volatile Matter
% Ash
% Fixed Cardon 53.
% Total Sulfur
Btu/lb

As Received
Dry ) 13,312
A and MF 14,663

3

N W O~

Ultimate Analysis
% Carbon 74.
% Hydrogen 4,
% Nitrogen 1
% Oxygzen ?

Forms of S

% Sulfate

% Pyritic

% Organic

% Total
Grindability Index
% Chlorlno"

NOTE: All results are on dry basis unless stated otherwise.

Analyzed by: BCH/ASG (0917L)
Date Analyzed: 3-6-90

Distrlbutlon:.
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. COLBERT UNIT 3 AND §
Date: MNovember 8, 1989

REPORT OF ANALYSIS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES -~ CHATTANOOGA POWER SERVICE CENTER

Sample Identity CFP Unit #5 ' CFP Unit #93
Date Sampled 9-25-89 9-28-89
Laboratory No. 90-0007 _ 90-0008

Alr Dry Moisture 6.8 6.0
Residual Moisture 2.6 2.5
Total Moisture 9.2 8.4

Proximate Analysis
% Volatile Matter 3
% Ash 12.
% Fixed Carbon 4
% Total Sulfur
Btu/ld

As Received
Ory 12,702 12,597
A and MF 14,538 14,466

Ultimate Analysis
% Carbon 71.1
% Hydrogen 5.0 4.9
% Nitrogen 1.4
% Oxygen 7.3
Forms of S E
% Sulfate
% Pyritic
% Organic
% Total
Grindability Index

% Chlorine
NOTE: All results are on dry basis unless stated otherwise.
Analyzed by: B. C.Hudson/A. S. Gary (13990)

Distribution:
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REPORT OF ANALYSIS - COAL ANALYSIS REPORT
TENMESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity - Colbert
Unit #4
“"NOX TEST"
Date Sampled
Laboratory No. 90-2398
Air Dry Moisture 12.0
Regidual Moisture 3.7
Total Moisture 15.3
Proximate Analysis
% Volatile Matter 37.5
% Ash 9.1
% Fixed Carbon 53.4
% Total Sulfur 2.21
Btu/ld
As Received
Dry 13,249
A and MF 14,582
Ultimate Analysis
% Carbon 74.9
% Hydrogen $.0
% Nitcogen 1.1
% Oxygeu 7.09
Forms of S
% Sulfate
1 Pyritic
% Organic
% Total

Grindability Index
% Chlocine

NOTE: All results sre on dry basis unless stated otherwise.

Analyzed by: BCH (104SL)

Date Analygzed: 23-22-90

Distribution:

BCH: RMM o 101




CUMBERLAND UNITS 1 AND 2
August 14, 1989

REPORT OF ANALYSTS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

STOCK EMISSION TEST — CUMBERLAND FOSSIL PLANT

Sample Identity Unit 2 Unit 2 Unit 1
PL-351-BuS PL-352-BusS PL-360
2nd Shift 3cd sShift 2nd Shift

Date Sampled 6§/30/89 6/30/89 177789

Laboratory ¥No. 89-3317 89-3318 89-3319

Air Dry Moisture

Residual Moisture 2.8 3.s 3.4

Total Moisture

Proximate Analysis

% Volatile Matter £0.8 39.8 40.2
% Ash 9.6 9.9 9.8
% Fixed Carbon 49.6 $0.3 50.0
% Total Sulfur 3.27 3.06 3.2
Btu/ld
As Raceived
Doy 13,095 13,056 13,064
A and MPF 14,480 14,498 14,489
Ultimate Analysis
% Carbon 73.0 73.1 73.1
% Hydrogen 5.2 5.2 s5.1
% Nitrogen 1.6 1.6 1.6
% Oxygen 7.33 7.14 7.23
Porms of S
% Sulfate
% Pyritic
% Organic
% Total
Grindability Index
% Chlorine .12 .12 .12

NOTE: All results sre on dry basis unless stated otherwise.
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_Date: August 14, 1989 CUMBERLAND UNIT 2

REPORT OF ANALYSIS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOCA POWER SERVICE CENTER
STOCK EMISSION TEST - CUMBERLAND POSSIL PLANT

Sample Identity Unit 2 Unit 2 Unit 2. Unit 2 Unit 2

PL-344-Bus PL-345-Bus PL-346-Bus PL-348-Bud PL-349-BuS
2nd Shift 2nd Shift 3rd Shift 2nd Shift 3rd shift
Date Sampled 6/27/89 6/28/89 6/28/89 6/29/89 . 6/29/89

Laboratory No. 89-3312 89-3313 89-3314 89-3115 89-3316
Alr Dry Moisture ) .
Residual Moigture 2.4 2.3 2.3 2.8 2.5
Total Molsturse

Proximate Analysis

% Volatile Matter 40.6 40.9 40.7 40.5 40.6
% Ash 9.4 9.2 9.2 10.0 : 9.8
% Fixed Carbdon 50.0 49.9 50.1 49.5 49.6
% Total Sulfur 3.17 .10 3.14 3.28 3.2%
Btu/ld '
As Received
Dry 13,018 13,190 13,187 13,089 13,037
A and MF 14,469 14,529 14,525 14,537 14,461
Ultimate Analysis
% Carbon 73.3 713.5 13.7 713.0 712.7
% Hydrogen 5.2 5.3 5.3 , 5.2 5.2
% Nitrogen 1.6 1.6 1.6 1.6 1.6
% Oxygen 7.33 7.30 7.06 6.95 7.45
Forms of S
% Sulfate
T Pyritice
% Organic
% Total
Grindability Index
% Chlovine .12 .11 .11 .12 .12

NOTE: All results are on dry basis unless stated otherwise.

Analyzed by: Billie Hudson/Rabert Brannan (3593C)
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_ : "GALLATIN UNITS 1 AND 2
Date: August 3, 1989

REPORT OF ANALYSIS - COAL ANALYSTIS REPORT
TENNESSEE VALLEY AUTHORITY

CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

CENTRAL LABORAIUNL S = A A e =

Grindability Index

% Chlorine

- Sample Identity Gallatin #1 Gallatin #2
Date Sampled 7/10/89 7/11/89
Laboratory ¥No. 89-3279 89-3280
Alr Dry Moisture
Residual Moisture 2.5 2.3
Total Molsture
Proximate Analysis

% Volatile Matter 34.8 38.9
% Ash 11.2 8.7
% Fixed Cardon 50.4 52.4
% Total Sulfur 3.15 3.0l
Btu/ldb
As Received
Dy 12,919 13,425
A and MOF 14,545 14,704
Ul.timats Analysis
% Carbdon 72.4 74.9
% Hydrogen 4.9 s.1
% Nitrogan 1.6 1.7
% Oxygen 6.75 6.59
Yorms of §
% Sulfate
% Pyritic
% Organic
% Total

NOTE: All results are on dry basis unless stated otherwise.

Anslyzed by: Billie Hudson/A. Scott Gary (3576C)
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) GALLATIN UNIT 2
Date: August 24, 1990

REPORT OF ANALYSIS - COAL ANALYSIS REPORT

TENNESSER VALLEY AUTHORITY

CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity Gallatin
G=~2
Unit #2
Coal Scales
Date Sazpled ) 8/1/90
Laboratory No. 90-4676
Alr Dry Moisture 6.6
Residual Moisture 3.1
Total Moisture 9.5
Proximate Analysis
% Volatile Matter
L Ash 10.6
% Pixed Carbon
% Total Sulfur 2.85
Btu/ld
A3 Recelived
Dry 13,301
Ultimate Analysis
% Carbon 73.9
% Hydrogen s.1
% Nitrogen 1.5
% Oxygen 6.25
Torms of §
% Sulfate
% Pyritic
% Organic
% Total

Grindability Index
% Chlorine
NOTE: All results are on dry basis unless stated otherwvise.

Anslyzed by: Billle Rudson/W. L. Boes, Jr. (4317C)
Date Analyzed: 8/17/90
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JOHN SEVIER UNITS 2, 3, AND 4
Date: 12/28/90

REPORT OF ANALYSIS - COAL ANALYSIS REPORT

TENNESSEE VALLEY AUTHORITY ;
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity SEV-Unit 3 SEV-Unit 4 SEV-Unit 2

10:45-2:00 7:30=-10:00
Date Sampled 10-11-90 10-11-90 10-17-90
Laboratory No. - 91-0181 91-0184 91-0365
Alr Dry Moisture 5.6 6.5 3.1
Residual Moisture 1.1 1.1 1.3
Total Moisturs 6.6 7.5 6.1

Proximate Analysis
% Volatlle Matter 3
% Ash 1l
% Pixed Carbon 5
% Total Sulfur
Btu/ld
As Bacelved
Dry 13,665 13,978 13,613
A and WF . 15,185 15,309 15,080

Ultimate Analysis ’
% Carbon 76 78.1 7
% Hydrogen 5
1

4

% Nitrogen
% Oxygen

Forms of S
% Sulfste
% Pyritic.
% Organic
% Totsl

7 6
1. 5
07 10. 1
43 4.48 3

Grindability Index
% Chlorine

HOTE: All results are on ﬁry basis unless stated otherwise.

Analyzed by: BCH:WLR(AS74C)
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. JOHNSONVILLE UNIT 10
Date: December 7, 1989

REPORT OF ANALYSIS - COAL ANALYSIS REPORT
TENWESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity Johnsonville
: Unit ¥o. 10
from Coal Scale

Date Sampled 11/7/89
L.aboratory No. 90-0721

t:r Dry Moisture
sidual Moisture 3.7
otal Moisture

roximate Analysis
% Volatile Matter 37.9
% Ash ’ 11.8
% Pixed Carbon 50.3
% Total Sulfur 1.65
Btu/lb

As BReceived

Dry 12,613

A and MFr 14,306

ltimate Analysis
% Carbon 71.
% Hydrogan 4.8
% Nitrogen 1.5
% Oxygen 8.6
tos of §

% Sulfates

% Pyritic

% Organic

% Total

Findability Index
Chlorine

: All vesults are on dry basis unless stated otherwise.

lyzed dy: Billie Hudson/A. Scott Gary (3896C)
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' KINGSTON
Date: 3-26-90 UNIT 5

REPORT OF ANALYSIS - COAL ANALYSIS REPORT

TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity K Unit # S
ABC Scales
1:00 p.m.

Date Sampled 3-13-90
Laboratory No. 80-251¢6

Air Dry Moisture
Residual Moisture
Total Moisture

o
L -

Proximate Analysis
% Volatile Matter
% Ash
% Fixed Carbon
% Total Sulfur
Btu/1ld

As Received
Dcy 13,278
A and MF 14,950

v W

-
Mo NN

Ultimate Analysis
% Carbon 14.2
% Hydrogen ' 5.0
% Nitrogen 1.7
% Oxygen 4.5

Forms of S

% Sulfate

% Pyritic

% Organic

% Total
Crindability Index
% Chlorine

NOTE: All results are on dry basis unless stated otherwise.

Analyzed by: BCH (1031L)
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Date: May 10, 1991

Sample Identity

Date Sampled
Laboratory Wo.

Alr Dry Moisture
Besidual Moisture
Total Moigture

Proximate Analysie
% Volatile Matter
% Ash
% Fixed Carbon
% Total Sulfur
Btu/ld

As Recelved
Dry
A and MF

Pramate Analysis
% Carbon
% Hydrogen
% Nitrogen
% Oxygen

Forms of 8
% Sulfate
% Pyritic
% Organic
% Total

Grindability Index
% Chlorine

REPORT OF ANALYSIS ~ COAL ANALYSIS REPORT

SHAWNEE UNIT 2

TEYNESSEE VALLEY AUTHORITY

§2-C-1045~1445 5-6007M

Unit 2¢ Mill
1045-1445

2/26/91

 91-2997

Unit 2B Mill
0900-1130

2/20/91
91-2998

1.9
2.3
10.0

34,7
11.3

54.0
.69

13,027
14,679

.3

.

§-6008M
Unit 2B Mill
1215-~1515

2/20/9)
91-2999

8.3
2.2
10.3

34.8
11.0
54.2
.70

13,072
14,694

74.5
4.9
1.4
7.50

NOTE: All results are on dry basis unless stated otherwisse.

Pnal!!‘d by:
Date of Analysis:

DISTRIBUTION:

Phil D. tinslo. MR 3B-C
Donna Crabtree, E-Mail
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Billie Hudson/Verinda Smith {SAY - 50866)
4!29/91

CENTRAL LABORATORIES ~ CHATTANOOGA POWER SERVICE CENTER

S-6009M
Unit 2B Mill
1000-1100

2/21/91
91-3000

. .
- U

33.5
9.5
371.0
.62

13,604
15,039

17.3
4.9
1.4
6.28

~ =W
o W o

S-6010M
Unit 2B Mi
1200-1300

2/21/91
91-3001

3.8
9.6
56.6
.61

13,664
15,119

17.3
4.9
1.4
6.19




Date: May 10, 1991 SHAWNEE UNIT 2

REPORT OF ANALYSJIS -~ COAL ANALYSIS REPORT

TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity S-Unit 2 S-Unit 2 ' S-Unit 2

Raw Coal Raw Coal Raw Coal
RPT A-1 PT A2 PT A~
9:30 - 3:00 3:00 - 6:00
Date Sampled 3/720/91 . 3/721/91 ' 3721791
Laboratory No. - 91-3003 91-3004 91-3005
Alr Dry Moisture 6.1 7.7 5.0
Residual Moisture 1.9 . 1.9 2.5
Total Moisture 7.9 9.5 7.4
Proximate Analysis
% Volatile Matter 34.8 . 34.5 ) 34.9
% Ash 10.3 10.2 11.8
% Fixed Carbon 4.9 55.3 53.3
% Totsl Sulfur .69 .69 .63
Btu/lb
As Received
Dry 13,322 13,283 12,951
A and MF 14,851 14,791 14,681
Ultimate Analysis
% Carbon 15.7 75.7 _ 73.8
% Hydrogen 5.0 4.9 4.9
% Fitrogen 1.5 1.5 1.4
% Oxygen 6.81 7.01 7.47
Forms of S
% Sulfate
% Pyritice
% Organic
% Total
Grindability Index = 43 ' 46 42
% Chlorine

JOTIE: All results ars on 4ry basis unless stated otherwiss.

Anslyzed by: Billie Hudson (SAV - 5086.3C)
Date of Analysis: 4/29/91
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Date: 2-28-90 SHAWNEE UNIT 6

REPORT_OF ANALYSIS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CRATTANOOGA POMER SERVICE CENTER

Shawnes
Sampie ldentity S. Unit 6 S. Unit 6 S. Unit 6 S. Unit 6 S. Unit 6
Tast | Test 2 Tast 3 Test AA " Test BB
Oate Sampled 12-5-89 12-5-89 12-6-89 12-7-89 .2-7-89
Laboratory No. 90-1223 901224 90-122% 90-1226 90-1227
Alr Dry Moisture
Residual Moisture 1.8 1T 2.1 1.3 1.3
Total Moisture :
Proximate Analysis
£ Volatlle Matter
% Ash (2.8 3.1 5.8 14.7 15.8
% Fixad Carbon
£ Total Sulfur .70 67 . ) 67 .70
8tu/ib
As Racaived
Ory
A and W
Uitimate Analysis
% Carbon 4.4 4.6 7.’ 73.3 1.7
£ Hydrogen 4,7 4.7 4.7 4.5 4.4
% Nitrogen 1.4 1.4 1.3 1.3 1.3
£ Oxygen 6.00 3.93 7.20 %.33 s.10
Forms of §
% Sulfate
% Pyritic
$ Orgenic
1 Total

Grindabl |ty Indax
£ Chiorine

MOTE: All resuits are on dry basis unless stated othervisa.

Analyzed by: BCH-ASG (0B82L)
Date Analyzed: 2-27-90
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Page 2 of 2

SHAWNEE UNIT 6

Oatw: 2-28-90
REPORT OF ANALYS!IS - COAL ANALYS|S REPORT
JENNESSEE VALLEY AUTHORITY
CENTRAL_LABORATORIES - CHATTANGOGA POVER SERVICE CENTER
Shawnes
Sanple identity S. Unit 6 S. Unit 6 S. Unit & S. Unit 6
Test 0 Test E Tast F Test 6
Date Sampled 12-6-89 . 12-6-89 12-6-89 12-7-89
Laboratory No. 90-1228 90-1229 90-1230 90-1231
Air Ory Moisturs
‘Rasidual Moisture 1.6 2.4 2.1 2.1
Total Moisture
Proximete Anslysis
% Volatile Matter
% Ash 13.6 13.7 15.1 16.0
% Fixnd Carbon
% Total Sultur «70 .58 +64 ) <54
8tuw/1b
As Received
Ory
A and W
Vitisate Analysl.s
£ Carbon 72.7 73.7 73.0 7.1
% Hydrogen 4.8 4,7 4.5 4.6
% Nitrogen 1.3 1.3 _ te2 - 1.3
% Oxygen 6.90 5.92 . 5.% 5.3
Forms of S
% Sultate
$ Pyritic
% Organic
% Total

Grindabl ity Index

% Chilorine

NOTE: All results are on @ry basls unless stated othervise.

Analyzed by: BCH-ASG (0882L)

Date Analyzed:

B0H : RMM

2-27-90
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S. Unit 6
Test N

12-7-89
90-1232

2.1

i9.7

&5




- SHAWNEE UNIT 8

Date: 3.5-90
REPORT OF ANALYSIS - COAL ANALYSIS REPORT
ENNESSEE VALLPY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

Sample Identity £. Unit 8 E. Unit 8 L. Unit 8 £. Unit 8

Coal Feeders Cosl Feeders Coal Feaders Coal Feeders

A ‘A=1 B B-1
Date Sampled 12-12-89 12-1.=89 12-12-8% 12-14-89

Laboratory No. 90-1313 - 90-1314 90-1315 90-1316

Alr Dry Moisture
Residual Moisture 2.2 3.1 2.0 3.2
Total Moisture '

Proximate Analysis
% Volatile Matter
% Ash 10.9 12.9 9.8 12.6
% Fixed Carbon '
% Total Sulfur . .60 .71 .62 .70
Btu/lb
As Received

Dry
A and WF

Ultimate Analysis
% Carbon 713.4
% Hydrogen 4.6
% Nitrogen 1.4
% Oxygen 9.1
Porms of §
% Sulfate
% Pyvritie
% Organic
% Total
Grindability Index
% Chlorino‘

MOTE: All resulta_ars on dry basis unless stated otherwise.

Anslyzed by: BCH/ASG (0901L))
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Page 2 of 2
SHAWNEE UNIT 8

Date: 3-5-90
REPORT OF ANALYSIS - COAL ANALYSIS REPORT
TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES -~ CHATTANOOGA POWER SERVICE CENTER
Sample ldentity ¥. Unit 8 X. Unit 8
Cosl Feeder Coal Feeder
Date Sampled 12-12-89 12-12-89
Laboratory No. 90-1317 90-1318

Air Dry Moisture
Residual Moisture 1.8 2.0
Total yoisture

Proximate Analysis
% volatile Matter -
% Ash 9.8 9.8
4 FPixed Carbon : '
% Total Sulfur .62 .69
Btu/ldb
As Received
Dry :
A and MF

Ultimate Analysis
% Carbdon 74.7 74.6
% Hydrogen 4.8 4.9
% Nitcogen 1.5 1.5
% Oxygen 8.58 8.51

Forms of S

% Sulfate

% Pyritic

% Organic

% Totsl
Grindability Index
* Chlorinc'

NOTE: All Tesults sce on dry basis unless stated otherwise.

Analyzed by: BCH/ASG (0901L)
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7
Date: 5/18/90 wIDOWS CREEK UNIT

REPORT OF ANALYSIS - COAL ANALYSIS REPORT

IBENYRSSEE VALLEY AUTHORITY
CENTRAL RATORIES - CHATTANOOGA POWER _SERVICE CENTER

Sample Identity Wildows Creek Steam Plant
Unit 7
Date Sampled 4/5/90
Labocatory No. 90-3045
Air Dry Moisture 7.2
Residual Moisture 1.5
Total Moisture 8.6
Proximate Analysis
% Volatlile Matter
% Ash 16.1
% Pixed Cardbon .
% Total Sulfur .87
Btu/ld
As Recelved
Dry ) 12,308
A and MF 14,677
Ultimate Analysis
% Carbon 68.7
% Hydrogen 4.6
% Nitcogen 1.5
% Oxygen S5.23
Forms 6f S
% Sulfate
% Pyritic
% Ocganic
% Total

Grindability Index
% Chlorine

NOTE: All results are on dry basis unless stated otherwise.

Ty

Date of Analysis: 5/14790

Analyzed by: Billie C. Pudson/A. Scott Gary/Mary K. Card (14988)
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C_UMBERLAND UNIT 1

RESULTS

The results of the testing are as follows:

TIME LOAD _BOILER VAN VAN VAN CEM _CEM CEM.
PeEnOD 0 0
35 O B
12.00-1215 1020 6.3 8.0 1156 1.7 8.1 855 1.2
I215-1230 1016 6.6 8.2 1157 1.7 7.3 848 1.2
1230-2245 1015 6.4 8.3 1152 1.7 8.1 833 1.2
1245-1300 1015 6.5 8.3 1145 1.7 7.3 805 1.2
1300-1315 1015 6.5 8.2 1125 1.6 8.1 855 1.3
1315-1330 1030 6.7 8.3 1124 1.6 8.1 900 1.3
1330-1345 1015 6.5 8.4 1133 1.6 8.1 809 1.2
1345-1200 1010 6.7 8.4 1120 1.6 8.1 855 1.2
AVERAGE 1015 6.5 8.3 1140 <:::ij> 7.9 845 1.2
6/27/89x _
TIME 0 0 VAN VAN VAN CEM CEM ___ CEM
EERIOD o2 £
1200-1215 1223 -4.2 6.7 1012 1.4 6.1 935 1.3
1215-1230 6.6 1003 1.4
1245-1300 6.6 1106 1.5
1300-1315 1235 4.2 6.5 1055 - 1.5 6.1 935 1.3
11315-1330 6.5 1030 1.5
1345-1400 6.7 1055 1.5
1400-1415 1235 4.2 6.7 1064 1.5 6.5 961 1.4
15-1430 | 6.8 1066 1.5
30-1445 1236 4.0 6.9 1065 1.5 6.5 921 1.3
AVERAGE 1230 4.2 6.7 1050 (iiji\ 6.3 938 1.3
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CUMBERLAND UNIT 2

6/29/89 _
. TIME LOAD BOILER VAN VAN VAN CEM CEM CEM
PERIOD 02 x02 NO,PPM NGO %02 NO.PPM NO
o) TU Y 3x 02 LB/
. 945-1000 1285 4.4 6.7 1021 1.5 6.7 894 1.3
1000-1015 -1290 4.4 6.7 1003 1.4 6.5 921 1.3
1015-1030 1294 4.3 6.5 972 1.4 6.5 921 1.3
1100-1115 1292 4.1 6.4 1052 1.5 6.2 902 1.3
1115-1130 1292 4.1 6.3 1019 1.5 6.2 941 1.3
1245-1300 1294 3.7 5.7 989 1.4 6.2 941 1.3
1300-1315 1293 3.6 5.7 1011 1.4 6.2 902 1.3
1315-1330 1298 3.4 $.7 1009 1.4 6.2 902 1.3
1330-1345 1294 3.6 5.6 996 1.4 6.2 902 1.3
1345-1400 1298 3.4 5.5 989 1.4 -
1415-1430 1309 4.1 6.0 1014 1.4 6.5 1001 1.5
1430-1445 1302 4.0 6.2 1016 1.5 6.5 974 1.4
1445-1500 1293 4.2 6.1 1004 1.4 6.7 974 1.4
1500-1515 1293 4.0 6.1 995 1.4 6.7 934 1.3
1515-1530 1293 4.2 6.1 987 1.4 6.7 934 1.3
i530-1545 1281 4.7 6.6 980 1.5 6.7 934 1.3
AVERAGES 1295 4.0 6.1 1005 6.5 932 1.3 :
i
CONCLUSIONS: %
The conclusions from the NOx testing are as follows: 5
1. CEM and Van correlated well for Unit 2; however, CEM reads appro
imately 0.5 lb/mbtu lower than the Van for Unit 1.

2. At reduced load (1240 MW) on Unit 2, NOx emissions were slightly
. higher than at full lcad. This is probably due to the higher boiler (
levels at reducead load. | ;
3. At reduced load (1015 MA) on Unit 1, NOx emissions were high.
Again, this is probably due to the extremely high boiler 02 levels. °
4. Reducing boiler 02 on Unit 2 from 4.4 to 3.6 X showed slight |
reduction of NOx. However, on a unit of this size with so many other:
operational factors to be considered, it may be difficult to see a !
significant reduction in NOx when boiler 02 is reduced, '




August 14, 1989 CUMBERLAND UNITS 1 AND 2

REPORT OF ANALYSTS - COAL ANALYSIS REPORT

TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOOGA POWER SERVICE CENTER

STOCX EMISSION TEST ~ CUMBERLAND FOSSIL PLANT

Sample Identity Unit 2 Unit 2 m

PL-351-BusS PL-352-BusS -360

2nd Shift 3rd shift 2nd Shift
Date Sampled 6/30/89 6/30/89 1/1/89
Laboratory ¥o. 89-3317 89-3318 89-3319

Alr Dry Moisture .
Residual Moisture 2.8 3.5 3.4
Total Moisture

Proximate Anglysis

% Volatile Matter £0.8 39.8 40.2
% Ash 9.6 9.9 9.8
% Pixed Carbon 49.6 $0.3 50.0
% Total Sulfur 3.27 3.08 1.17
Btu/ldb '
Az Received
Dry 13,0958 13,056
A and M¥ 14,480 . 14,498 14,489
Ultimate Analysis
% Carbon 73.0 73.1 73.1
% Hydrogen 5.2 5.2 5.1
% Bitrogen 1.6 1.8 1.6
% Oxygen 7.33 1.14 7.23
Porms of §
% Sulfate
% Pyvitic
% Organic
% Total
Grindability Index
% Chlorine .12 .12 .12

NOTE: All results are on dry basis unless stated otherwise.
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1

Daté: August 14, 1989

Sample Idaentity

Date Sampled
Laboratory No.

Alr Dry Moisture
. Regidual Molgture

Total Moisture

Proximate Analysis
% Volatile Matter

% Ash

% Fixed Carbon
% Total Sulfur

Btu/ld
As Received
Dry
A and MF

Ultimate Analysis

% Carbon
% Hydrogen
% Nitrogen
% Oxygen

Forms of S
% Sulfate
% Pyritic
% Organic
% Total

Grindability Index

% Chlorine

HOTE: All results are on dry basis unless stated otherwise.

CUMBERLAND UNIT 2

REPORT OF ANALYSIS -~ COAL ANALYSTS REPORT

TENNESSEE VALLEY AUTHORITY
CENTRAL LABORATORIES - CHATTANOQOGA POWER SERVICE CENTER

STOCK EMISSICON TEST - CUMBERLAND FOSSIL PLANT

Unit 2
PL-344-BusS
2nd Shift

6/21/89
89-3312

2.4

40.6
8.4

50.0
3.17

73.3
5.2
1.6
7.33

.12

Unit 2
PL-345-Bus
2nd Shift

6/28/89
89-3312

2.3

40.9
9.2

49.9
3.10

13,190
14,529

73.5
5.3
1.6
7.30

.11

Unit 2
PL-346-BuS
3cd Shift

6/28/89
89-3314

2.3

40.7
9.2

50.1
3.14

13,187
14,525

.11

Analyzed by: Billie Hudson/Rabert Brannan (3393C)
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Unit 2
PL-348-Bus-
2nd sShift
6729789
89-3315

2.6

.12

Unit 2
PL-349-BuS
3rd Shift

6/29/89
8%-3316

2.5

40.6
9.8

49.6
3.25

13,037
14,461

-12






