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TRUE-UP DIRECT TESTIMONY
OF
ROBERT N. BELL
Case No. ER-2014-0370

Please state your name and business address.
My name is Robert N. Bell. My business address is 1200 Main Street, Kansas City,
Missouri 64105.
Are you the same Robert N. Bell who pre-filed Direct Testimony in this matter?
Yes, I am.
What is the purpose of your True-Up Direct Testimony?
To give an update regarding the completion of the in-service testing.

COMPLETION OF IN-SERVICE TESTING

Have the Company and Staff reached agreement regarding the in-service criteria?
Yes, Kansas City Power & Light Company and the Missouri Public Service Commission
Staff (“Staff”) reached mutual agreement regarding the in-service criteria for the La
Cygne Project. Staff acknowledged this agreement in their “Errata to Revenue
Requirement Cost of Service Report” filed in this docket on April 9, 2015. The mutually
agreed in-service criteria are attached as Schedule RNB-10.

Has the Company successfully achieved the in-service criteria?

Yes,



What are the actual in-service dates for the environmental retrofit equipment at La
Cygne?

As of March 24, 2015, La Cygne Unit 2 and Comxmon equipment is in-service. As of
April 30, 2015, La Cygne Unit 1 equipment is in-service.

Is any decumentation available to substantiate the in-service?

Yes. In-Service Testing Reports for Unit 2/Common and Unit 1 are aftached as
Schedules RNB-11 and RNB-12.

Does that conclude your True-Up Direct Testimony?

Yes, it does.






In-Service Criteria for La Cygne Unit 1 Environmental Upgrades

PM10 Compliance — La Cygne Unit 1

1.

All major construction work for Unit 1 is complete.

All preoperational tests for Unit 1 have been successfully completed.

PM10 filterable: Unit 1 shall demonstrate its ability to operate at or above 90% of its
nominal gross output of 810MW (729MW — 810MW) with emissions that contain on
average 0.013 Ib/mmBTU or less as measured by the continuous emission monitoring

systems {CEMS) over a continuous four (4) hour period.

PM10 filterable: Unit 1 shall demonstrate its ability to operate at or above 80% of its
nominal gross output of 810MW (648MW — 810M W) with emissions that contain on
average 0.014 1b/mmBTU or less as measured by the CEMS over a continuous 120-hour

period,

PM10 total: Unit 1 shall demonstrate its ability to operate at or above 90% of its nominal
gross oufput of 810MW (729MW - 810MW) with emissions that contain on average
0.022 Ib/mmBTU or less as measured by the CEMS over a continuous four (4) hour

period.

PMI0 total: Unit 1 shall demonstrate its ability to operate at or above 80% of its nominal
gross output of $10MW (648MW — 810MW) with emissions that contain on average
0.023 Ib/mmBTU or less as measured by the CEMS over a continuous 120-hour period.

CEMS are operational and demonstrate the capability of monitoring the PM10 emissions

to satisfy the parameters in items (3), (4), (§) and (6) above.
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SO, Compliance —~ La Cygne Unit 1

1.

All major construction work for Unit 1 is complete,

All preoperational tests for Unit 1 have been successfully completed.

Unit 1 shall demonstrate its ability to operate at or above 93% of its nominal gross output
of §10MW (753MW — 810MW) with emissions that contain on average 0.055
Ib/mmBTU or less (or 97.8% removal, whichever is less stringent) as measured by the

continuous emission monitoring systems (CEMS) over a continuous four (4) hour period.

Unit 1 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 810MW (648MW — 810MW) with emissions that contain on average 0.058
lb/mmBTU or less {or 97.7% removal, whichever is less stringent) as measured by the

CEMS over a continuous 72-hour period.

Unit 1 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 810MW (648MW — 810MW) with emissions that contain on average 0.07 Ib/mmBTU
or less as measured by the CEMS over a continuous 120-hour period. Successful

completion of items (4) and (5) may, but are not required to, occur concurrently.

CEMS are operational and demonstrate the capability of monitoring the SO, emissions to

satisfy the parameters in items (3), (4) and (5) above.
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NOx Compliance — La Cygne Unit 1

The SCR met the established in-service criteria and placed into service in 2007, and therefore is

not part of the scope for Unit 1,
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In-Service Criteria for La Cygne Unit 2 and Common Environmental

Upgrades

PM10 Compliance — La Cygne Unit 2 and Common

1.

All major construction work for Unit 2 and Common is complete.

All preoperational tests for Unit 2 and Common have been successfully completed.

PM10 filterable: Unit 2 shall demonstrate its ability to operate at or above 90% of its
nominal gross output of 715MW (644MW — 715MW) with emissions that contain on
average 0.013 Ib/mmBTU or less as measured by the continuous emission monitoring

systems (CEMS) over a continuous four (4) hour period.

PM10 filterable: Unit 2 shall demonstrate its ability to operate at or above 80% of its
nominal gross output of 71SMW (572MW — 715MW) with emissions that contain on
average 0.014 Ib/mmBTU or less as measured by the CEMS over a continuous 120-hour

period.

. PMI10 total: Unit 2 shall demonstrate its ability to operate at or above 90% of its nominal

gross output of 715MW (644MW — 715MW) with emissions that contain on average
0.022 1b/mmBTU or less as measured by the CEMS over a continuous four (4) hour

period.

PM10 total: Unit 2 shall demonstrate its ability to operate at or above 80% of its nominal
gross output of 715MW (572MW - 715MW) with emissions that contain on average
0.023 Ib/mmBTU or less as measured by the CEMS over a continuous 120-hour period.

CEMS are operational and demonstrate the capability of monitoring the PM10 emissions

to satisfy the parameters in items (3), (4), (5) and (6) above.
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SO, Compliance — La Cygne Unit 2 and Common

1.

All major construction work for Unit 2 and Common is complete.

All preoperational tests for Unit 2 and Common have been successfully completed.

Unit 2 shall demonstrate its ability to operate at or above 93% of its nominal gross output
of 715MW (665MW — 715MW) with emissions that contain on average 0.055
Ib/mmBTU or iess (or 97.8% removal, whichever is less stringent) as measured by the

continuous emission monitoring systems (CEMS) over a continuous four (4) hour period.

Unit 2 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 715MW (572MW — 715MW) with emissions that contain on average 0.058
1b/mmBTU or less (or 97.7% removal, whichever is less stringent) as measured by the

CEMS over a continuous 72-hour period.

Unit 2 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 715MW (572NW — 715MW) with emissions that contain on average 0.07 lb/mmBTU
or less as measured by the CEMS over a continue 120-hour period. Successful

completion of items (4) and (5) may, but are not required to, occur concurrently.

CEMS are operational and demonstrate the capability of monitoring the SO, emissions to

satisfy the parameters in items (3), (4) and (5) above.
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NOx Compliance — La Cygne Unit 2 and Common

1.

All major construction work for Unit 2 and Common is complete.

All preoperational tests for Unit 2 and Common have been successfully completed.

Unit 2 shall demonstrate its ability to operate at or above 93% of its nominal gross output
of 715MW (665MW — 715MW) with emissions that contain on average 0.055
Ib/mmBTU or less as measured by the continuous emission monitoring systems (CEMS)

over a continuous four (4) hour period.

Unit 2 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 715MW (572MW — 715MW) with emissions that contain on average 0.058

Ib/mmBTU or less as measured by the CEMS over a continuous 72-hour period.

Unit 2 shall demonstrate its ability to operate at or above 80% of its nominal gross output
of 7I5SNW (572MW — 715MW) with emissions that contain on average 0.07 lb/mmBTU
or less as measured by the CEMS over a continuous 120-hour period. Successful

completion of items (4) and (5) may, but are not required to, occur concurrently.

CEMS are operational and demonstrate the capability of monitoring the NOx emissions

to satisfy the parameters in items (3), (4) and (5) above.
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

criterion required that the Continucus Emission Moenitoring System (CEMS) be operational and
demonstrate the capability of monitoring PMies, PMigr and SOz emission levels.

The final tie-in of the Unit 1 AQC equipment was completed during the La Cygne Spring 2015
outage. La Cygne Environmental Partners (LEP), the Engineer-Procure-Construct (EPC) contractor
for the Environmental Retrofit Project, completed necessary construction and pre-operational tests
on the AQC systems to support unit start-up on March 25, 2015. Attachment B - La Cygne Unit 1
Construction Completion & Commissioning Status provides the construction completion and
commissioning dates of all the major equipment.

Unit 1 operation during the period from April 2, 2015 through April 30, 2015 provided
demonstration of compliance with the 50; and particulate matter in-service criteria. Several unit
boiler outages, unrelated to the AQC equipment, delayed completion of the SO; in-service test and
particulate matter testing. Particulate matter test runs were conducted by C.E.M. Solutions on

April 17 and 18, 2015 to measure PMigr and PMgr. Since PM CEMS systems can only measure the
filterable portion of PMipand not the condensable portion of particulate emissions that the EPA also
defines as part PM o7, this testing was necessary to allow the development of a correlation factor
between the PMior and PMior emissions. The PM CEMS uses this correlation factor to calculate the
PM;g7 emission from the measured PMyor emission. This PM;p testing is in addition to the PM CEMS
correlation testing performed by C.E.M. Solutions that is necessary per EPA regulations to allow
development of a correlation curve of the filterable emissions to actual stack measurements. All PM
testing was conservatively completed using EPA Method 5B/202 which includes particulate smaller
and greater than 10 microns. The practice of using this test method is commonly allowed by
regulators as it is easier and more practical to complete as compared to methods that only measure
PMjo.

SO; and PM emission data was measured and stored by the CEMS on 1-minute emission averages.
This 1-minute data was collected and used to calculate 10-minute averages as the calculation of 10-
minute averages by the CEMS is not a typical EPA reporting format. The use of the 10-minute
averages follows the precedent set by the previous in-service testing completed by KCP&L for the
[atan plant. It is noted that the CEMS performs automatic calibrations, ranging in duration from 20
to 30 minutes and hourly probe blowbacks. During those calibration periods and probe blowbacks,
in accordance with EPA regulations, the CEMS marks the data as invalid and, as a result, some 10-
minute reporting periods can be impacted. General EPA reporting protocol was followed which
used all valid data collected during a 10-minute period to determine the 10-minute average. The
time stamps on averaging period indicates the end of the averaging period, i.e, an averaging period
noted ending in the 10th minute of the hour encompasses the time period of 00:00 through 09:59.
All 10-minute averaging periods during which no valid data was collected were marked as “Invalid
Data” and that averaging period was excluded from consideration in the operating period. As
noted, the exclusion of these invalid data periods is common to normal operation and allowed
under EPA protocol. All of these 10-minute operating periods are clearly identified with the note
“Invalid Data” in the data presented.

Attachment C provides a summary of the PMior and PMjor correlation testing from the testing
contractor, C.E.M. Solutions. This summary includes the correlation factor calculation, results of the
PM CEMS correlation verification and results of the Relative Accuracy Test Audit (RATA) testing
completed by LEP and their subcontractor, C.E.M. Solutions. C.E.M. Solutions testing has identified
that the CEMS achieved provisional acceptance by meeting all EPA 40 CFR Part 75 requirements.

A summary of the in-service criteria and test results is given in Table 1.
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

MPSC In-Service Criteria for La Cygne Unit 1

PM10 Compliance — La Cygne Unit 1

All major construction work for Unit 1.
All preoperational tests for Unit 1 have been successfully completed.

PM10 filterable: Unit 1 shall demonstrate its ability to operate at or above 90 percent of its
nominal gross output of 810 MW (729 MW - 810 MW) with emissions that contain on
average 0.013 lb/mmBTU or less as measured by the continuous emission monitoring
systems (CEMS) over a continuous four (4) hour period.

PM10 filterable: Unit 1 shall demonstrate its ability to operate at or above 80 percent of its
nominal gross output of 810 MW (648 MW - 810 MW) with emissions that contain on
average 0.014 Ib/mmBTU or less as measured by the CEMS over a continuous 120 hour
period.

PM10 total: Unit 1 shall demonstrate its ability to operate at or above 90 percent of its
nominal gross output of 810 MW (729 MW - 810 MW) with emissions that contain on
average 0.022 Ib/mmBTU or less as measured by the CEMS over a continuous four {(4) hour
period.

PM10 total: Unit 1 shall demonstrate its ability to 6perate at or above 80 percent of its
nominal gross output of 810 MW (648 MW - 810 MW) with emissions that contain on
average 0.023 Ib/mmBTU or less as measured by the CEMS over a continuous 120 hour
period.

CEMS are operational and demonstrate the capability of monitoring the PM10 emissions to
satisfy the parameters in items (3), (4), (5) and (6) above.

SO; Compliance — La Cygne Unit 1

1.

2.

All major construction work for Unit 1 is complete.
All preoperational tests for Unit 1 have been successfully completed.

Unit 1 shall demonstrate its ability to operate at or above 93 percent of its nominal gross
output of 810 MW (753 MW - 810 MW) with emissions that contain on average

0.055 Ib/mmBTU or less (or 97.8 percent removal, whichever is less stringent) as measured
by the CEMS over a continuous four {4) hour period.

Unit 1 shall demonstrate its ability to operate at or above 80 percent of its nominal gross
output of 810 MW (648 MW - 810 MW) with emissions that contain on average

0.058 Ib/mmBTU or less (or 97.7 percent removal, whichever is less stringent) as measured
by the CEMS over a continucus 72 hour period.

A-1
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

5. Unit 1 shall demonstrate its ability to operate at or above 80 percent of its nominal gross
output of 810 MW (648 MW - 810 MW) with emissions that contain on average
0.07 Ib/mmBTU or less (or 97.7 percent removal, whichever is less stringent) as measured
by the CEMS over a continuous 120 hour period. Successful completion of items (4) and (5)
may, but are not required to, occur concurrently

6. CEMS are operational and demonstrate the capability of monitoring the 50, emissions to
satisfy the parameters in items (3}, (4) and (5} above.

A-2
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Test Performed For:

KCP&L
LaCygne
Unit 1

RATA
Date:4/15/15

Run
Number

Run 1
Run 2
Run 3
Run 4
Run 5
Run &
Run?
Run 8
Run 9
Run 10

Date of
Run

15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr

Start
Time

7:15:00

8:38:00

2:19:00

10:02:00
10:43:00
11:31:00
12:13:00
12:569:00
13:40:00
14:22:00

Stop
Time

8:04:00

8:59:00

9:40:00

10:23:00
11:04:00
11:52:00
12:34:00
13:20:00
14:01:00
14:43:00

Awerage:

Bias Test (pass/fail)

Bias Adjustrment Factor

Method of RA Determination:

KCP&L La Cygne
RATA Results
April 15, 2015

: Low Emitter-Passed

: 1.000

Unit Load
MW

700
700
700
700
701
700
700
700
700
701

700

Part 75, Low Emifter

Relative Accuracy Determination

Test Performed By:
C.E.M. Solutions, Inc.
Source Test Team
8196 Nieman Road
Lenexa, Ks 66214

S0, RM S0, CEM Difference
DRY ppm DRY ppm Like ppm
7.1 10.6 -3.5
9.3 11.2 -1.9
8.7 11.5 -1.8
9.8 11.3 -i.5
10.1 11.4 -1.3
10.1 11.5 -1.4
9.3 10.6 -1.3
9.7 10.7 -1.0
a5 10.5 -1.0
9.0 10.0 -1.0
9.4 ppm 10.9 ppm -1.6 ppm

Standard Devation: 0.7484
Confidence Coeflicient: 0.5353
T-Factor: 2.262
Number of runs Reported: 10
Relative Accuracy: 1.570
Maximum RA 15.00
RA Status Passed

C.E.M. Solutions, inc.
Report; 20-8361-01.001
Last Updated: 6/23/2015

Attachment C - 1 of 17
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Relative Accuracy Determination

Test Performed
KCP&L
LaCygne

Unit 1

RATA
Date:4/15/15

Run
Number

Run 1

Run 2
Run 3
Run 4

Run 5
Run 6
Run7
Run 8
Run 9

Run 10

For:

Date of
Run

15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr
15-Apr

Start
Time

7:15:.00
8:38:00
9:18:00
10:02:00
10:43:00
11:31:00
12:13:00
12:59:00
13:40:00
14:22:00

Average:

Stop
Time

8:04:00

8:59:00

9:40:00

10:23:00
11:04:00
11:52:00
12:34:00
13:20:00
14:01:00
14:43:00

Bias Test (pass/fail): Passed
Bias Adjustment Factor: 1.000
Method of RA Determination: Part 75, Average RM Value

KCP&L La Cygne

RATA Resulis
April 15, 2015

Unit Load
MW

700
700
700
700
701
700
700
700
700
701

700

Test Performed By;
C.E.M. Solutions, Inc.
Source Test Team
8196 Nieman Road
Lenexa, Ks 66214

CO2Z RM CQO2 CEM CO2 Difference
DRY % ViV DRY % VIV Like % VIV
9.9 10.1 0.2
10.1 10.1 0.0
10.0 10.1 0.1
10.0 10.0 0.0
10.0 10.0 0.0
10.0 10.0 0.0
10.0 10.0 0.0
10.1 10.1 0.0
10.0 10.0 0.0
10.2 10.2 0.0
10.0% 10.1 % 0.0%
Standard Deviation: 0.0675
Confidence Cosefficient; 0.0483
T-Factor 2.262
Number of runs Reported: 10
Relative Accuracy: 0.8
Maximum RA 10.0
RA Status Passed

C.E.M. Solutions, Inc.
Report: 20-8361-01.001
Last Updated: 5/23/2015
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May 11, 2015

Rick L. Lausman, P.E.

Air Quality Control Engineer
B&V Energy

11401 Lamar Avenue
Overland Park, KS 66211

Subject: Results of KCP&L LaCygne Unit 1 Total Particulate Testing

Dear Mr. Lausman,

On March 17" and 18", 2015 C.E.M. Solutions performed emissions testing for total
Particulate Matter (PM) on the Unit 1 exhaust of Kansas City Power & Light (KCP&L)
Company’s LaCygne Generating Station. Testing was performed while the unit was
operating at fuli load.

Facility Description

L aCygne Unit 1 is a dry bottom wall fired boiler rated at 810 MW. Primary fuel for Unit
No. 1 is blend of approximately 90% Powder River Basin coal and 10% Missouri/Kansas
coal. Number 2 fuel oil may be burned as a startup fuel and for low load flame
stabilization.

Emissions are controlled from Unit #2 with low NOX burners, Selective Catalytic
Reduction (SCR) for NOx, a wet Flue Gas Desulfurization (FGD} system for SO; control,
activated carbon injection for mercury (Hg) control, and a baghouse for particulate
matter control. Emissions are exhausted through an approximately 604 ft. tall stack.

The facility has a Continuous Emissions Monitoring Systems (CEMS) installed at the
stack location, adjacent to the PM test ports. The stack CEMS consists of a dilution
extractive NOx, SO,, and CO system. Flow and Particulates are also monitored at this
location on a continuous basis.

Test Methods

All testing was performed by C.E.M. Solutions in accordance with methods approved by
the USEPA. The following discusses the test methods employed.

EPA Method 5B (M5B) was used to determine filterable particulate emissions. Stack
gas-samples were extracted isokinetically. Gas samples were extracted from the stack
through a nozzle, heated glass lined probe and heated filter to an impinger train. Both
the probe and filter were maintained at a nominal temperature of 320° F (+ 25° F).

Attachment C - 3 0of 17
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USEPA Method 202 was used to determine condensable particulate matter emissions,
Stack gas was extracted isokinetically from the gas stream. Condensable particulate
emissions are collected in water dropout impingers and on a Teflon filter, after fiiterable
particulate matter has been removed on the method 5B glass fiber filter. The exit

temperature of the Teflon filter was maintained at a temperature below 85° F for the
duration of each test.

Test Results

PMwas measured for a total sampling time of 60 minutes for each of three test runs,
Total filterable particulate was determined using U.S. EPA method 5B. For the purposes
of this test series, all filterable particulate matter was considered to be 10 microns or less
in particle size. Condensable particulate was measured using RM202 concurrent with
the M5B tests as part of the filterable particulate sampling train. Table 1 presents the
individual test run results and the average of each measured parameter.

Table 1: Test Results
KCP&L LaCygne

Unit 1
- o " Test Result
Pollutant - —_—
; ' Run1 |, Run2 Run3 . | Average
. 41772015 4/17/2015 4/18/2015
DatefTime 15:30 — 16:36 | 17:15—18:21 | 8:55—10:05
Unit Load
(MWe) 776 776 775 776
Fiiterable Pardiculate
Matter 0.0039 0.0045 0.0046 0.0043
{Ih/mmBtu) 2
Condensable
Particulate Matter 0.0021 0.0086 0.0037 0.0048
(Ib/mmBtu) 2
Total PMio
(Ib/mmBtu)® 0.0081 0.0131 0.0083 0.0092

@ Filterable Particulate was measured using RM5B, Condensable Particulate was measured using RM202
b Sum of Filterable and Condensable PM

Attachment C - 4 of 17
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Supporting test data and quality assurance results for the tests performed by C.E.M.
solutions are included in a complete test report under separate cover.

Should you have any questions, please do not hesitate to contact me at my office (913)
438-7744 or my cell phone {919) 417-2148.

Sincerely,

&géﬁ: )//( -
Walter Gray

Source Testing Operations Manager
Lenexa, Kansas

Attachment C - 5 of 17
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Determination of Total PM to Filterable PM Correlation Factor
Particulate Matter Emissions Summary
KCP&L LaCygne -Unit 1

April 17 and 18, 2015

Filterable
Particulate Condensable
Matter Particulate Matter  Total Particulate
Run I.D. Start Time End Time {Ib/mmBtu} (Ib/mmBtu) Matter (lb/mmBtu)

1 15:30 16:26 0.0041 0.0023 0.0064

2 17:15 18:21 0.0047 0.0092 0.0139

3 8:55 10:05 0.0048 0.0038 0.0086

3 Test Total 0.0136 0.0153 0.0289

3 test average 0.0045 0.0051 0.0096

Correlation
Factor
Determine CF from combined totals 1 0.02830 |= 2.13
] 0.01360 |

Attachment C -6 of 17
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1-Minute Data Report

From: 04/17/2015 14:30 To: (4/17/2015 15:36 Facility Name: LA CYGNE STATION
Generated: 04/30/2015 12:11 Location: 25166 E. 2200 Rd., La Cygne, KS 66040

Red = Sample rnvalid

unit 1 unit 1 unit 1 unit 1 unit 1 unit 1

NOX, LbPerMstu 502, LbPerMstu Load, Mwe co2, Pct NOx, Ppm S02, Ppm

_____ Date/Time  __.....LMinute(s)  LMinute(s) ~  Lminute(s) — LMinute(s) —  LMinute(s) 1 Minute(s)
04/17/2015 15:00 0.067 0.029 775.3 10.3 31.2 9.7
Toasizzzons is:on T 0.068 0.028 77 775.3 0.3 7T 3.7 T 9.6
TTo4717/2005 1s:02. 7T o070 T o.oz9 "7 775.8 T 0.2 T 32,37 9.6
“To4717/2015 15:03 7T o.or0 7T g.o2a T 77s.8 77T 0.2 T 2.5 T 9.7
Toasi7/zols is:0a T does T g.o29” T 7761 T 1.3 T e T 9.7
To4s17/2005 15005 T 0.067 77T o020 T 776.0 7T 0.3 T 5 S-S 9.9’
TTo471772015 15008 T v.068 7 g.o30° T 7re1 T 6.3 T 3y T 10.0°
TToa/17/2005 15007 T o.0e8 e 77s.2 7T 1.3 77T 725 A 10.1
Toaziz/zons isios T goes” T go30” T frs.s T 0.3 T 32,2777 10.1°
TTo4717/2015 1s:08 T T o g0 7 77s.3 T 10,3 7T 32.3 T 10.1
TTo4/17/72005 15310 0 T T o.068° 77T 0.0%0 T 7760 T T 103 T 2.4 T 10.0°
T04717/2015 1s5:11 0 0 T o.068 o.030 7 775.2° T 10.3 7T 5255 10.0°
Toay1772015 15:12° 7T 0.069 T 0.03%0 T 77s.1° T T 10.3 T 735 10.0°
Tlo4y17/2015 15:13 7T - o029 T 77s.9° T 10.3 T 322 T 9.9’
“To4/1772015 15:14 T T g.oez ooze 7T 775.1 T T 1037 7T 3.8 T 9.9
TToay17/zon5 15515 T o067 77 o029 7T 220 0.3 70T 31,5 T 9.8
“'o4717/7015 15016 T g.oe7 T g.029” "7 2% S 10.3 7T 3 T 9.8
Tloay17/2015 15:17 T o.066 o029 T 2% AN 10.3 T 6.9 T 9.7
T0471772015 15:18° T g.oe4 7 0.028 T 2275 0.3 T 0.2 T 9.6
Toas17/zo15 1501 T o063 o029 7T 77s.4 7T 0.3 T 29.77 T 9.7
Toasizzzons isizo T 0.065 777 o.o20° T 7rs.s T 0.3 T 30.3 T 9.8
To4717/2015 15:20 T 0.068 77 O 775.6 77 10.3 T 2.0 0T 9.8
“Toas17/2015 150220 T g.o71” T o.o20 T 22 % 10.3 T 33.5 T 9.9
To4y17/2015 15:23 T o.075 7T 6.030 7T 2% U 0.3 7T /T 10.0°
0471772015 15:24 T o077 T 0030 T 7737 T 0.2 T 5.6 10.0
Toas17/2015 15:25 T o.o69 7 0.030 7 7743 T 0.3 T 2.8 T 10.0
Toasizjzons 1s:2e T o068 777 o.e30 7T 774" T T w3 T 725 SR 10.0°
Tossizzzons 1527 T 0068 7T N 770 T 0.3 T 31,9 T T T 9.9
To47iz/2015 15:28 T 0.068 T 0.029 T 775.2 07T fo.37 77T 3.7 T 9.7
Tloey17/2015 15:290 7T 0.068 77 0.02° 77T 775.0 T 0.3 T 2.0 T 9.7
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1-Minute Data Report

From: 04/17/2015 14:30 To: 04/17/2015 15:36 Facility Name: LA CYGNE STATION
Generated: 04/30/2015 12:11 Location: 25166 E. 2200 Rd., La Cygne, KS 66040

rRed = Sample Invalid

umit 1 unit 1 unit 1 unit 1 Unit 1 unit 1

NOX, LbPerMetu $02, LbPerMetu Load, Mwe €02, pct NOX, Ppm s02, Ppm

..... Date/Time ~ __ 1Mnute(s) 1 Minute(s) = 1Minute(s) ~ 1minute(s) 1 Minute(s) 1 Minute(s)
04/17/2015 15:30 0.068 0.029 773.9 10.3 32.1 9.7
Tlo4y17/2015 1s:31 T T o.067 ooz T 7745 70T 10,3 77T 3 0 S 9.7
TT0471772015°15:320 T T 006 T O 7751 T 0.3 T 9.9 T 9.9’
Toasiizrons 1s:3s T T N 6030 T 72 3% 0.3 T 8.8 T 10.1
Toasirfe015 1538 T T T T goel” T g.o30" T 775.6 T 0.3 T b1 3% A 10.2°
“o471772015 15:35 0T T goo7a 7T 0.031 T 775.8 7T 0.3 T 34.5 77 TS
Tloayi7/zo13 536 0T o085 T o.031” T 72 0.3 77777 39.8° 77T 10.6
valid pata Points: 60 60 67 60 60 60
Average: 0.066 0.029 775.5 10.3 31.1 9.8
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1-Minute Data Report

From: 04/17/2015 16:15 To: 04/17/2015 17:21 Facility Name: LA CYGNE STATION
Generated: 04/30/2015 12:16 Location: 25166 E. 2200 rd., La Cygne, KS 66040

red = sampie fnvalid

unit 1 unit 1 unit 1 unit 1 unit 1 unit 1

NOx, LbPerMsru S02, LbPerMBtu Load, Mwe Co2, Pct NOX, Ppm S02, Ppm

..... pate/Time __ _ _ LMinute(s) ~ 1minute(s) 1 Minute(s) 1 Minute(s) 1 Minute(s) 1 Minute(s)
04/17/2015 16:15 0.091 0.029 776.5 10.2 42.3 9.8
Toasiifao0s 1616 T g.oea” T g.030 777 778.2 T 0.2 T 43.6 T 9.9
Toas17/2015 16:17 008 7 oo3c 77 776.00 77T 10.3 T a5 T 10.0
Toa/17/2015 16:380 T T o078 T o.030° T 776.4 T 0.3 T 36,7 7T 10.1
Toa7iijz00s 1629 T o.ors 7T I E 776.3° 7T 0.3 T 35,4 7T 10.2
TT0a/17/2015 16220 T o071 T 0.030 V2 Z O 0.3 T 3317 10.1
Toas17/2015 16:21 N g.030" T 776.0 T 10.37 7T 8.2 T 10.0
TToay17/2015 16:220 0 T o058 7T o029 7T 775.6 T 10.37 77T Py 2 A 9.8
“Toa/17/2015 16:23 o.oe0 7 0.0z T 776.2 T 10.37 7T 28,17 T 9.8
T 0471772015 1e:24 T g.oe2 T o029 T v22 3% T 0.3 9.2 T 9.3
“Toasizjz01s 1s:25 T g.oe5 0.029 7T 775.5 T 10.3 T s0.5 T 9.8
Toasiiszons 16:26 7T doer T g2 T 775.2 T T 10.37 777777 31,37 9.9
“oay17jzons 1e:27 T o067 77 0.030" T 775.3 T 10.3 T 0 T 10.0°
Toayi7/035 1628 T TN T g.oe2” 7T g.oze T 775.2 T TTTTTO 0.3 T z9.0° TR 9.9
T 04772015 16:20 o0.0s9 77 o.o20 77T 7757 T 10.3 7T z7.6 T 9.9
0471772015 18:30 o.057 T i 775,00 T TTTTT 0.3 T 6.7 T 9.9
“oarirfzons 16:31 T g.056 o029 T 77s.0 T 10.3 7T 6.1 T 9.9
“oasiziions ez T goosy T o020 T 7r6.0 7T 0.3 T z6.5 T 9.9
““0ay17/2015 16:33 T R I 0.020 T 776.4 T 10.37 T 7.7 T 9.9
Toayirs2015 16:34 T goel” T 029" T 775.6 7T 0.3 T 285 TN 9.9
Toa1772005 16535 T o.061. 7 0.029 T 775.2 7T 1037 8.4 T 9.9
“T0as17/2015 16:36 o059 T o.0z0 T 7749 T 10.3 T b 2% 9.8
“Toas17/2015 18:37 g.ose 7 g.oz0 T 77a T 0.3 T 2 9.7
" 04717/2005 1s:38 T g.020° T 77s.8 T 0.3 T 28.3 TN 9,7
TTeasi7/2015 16:30 T o062 7777 g.oze T 775.2 77T 10377 9.0 7T 9.7
To4717/72015 1e6:40 7T o.069 7 g0z T P2 13 S 103 T 32,4 T 9.8
Tloa/1772005 16141 o o020 T 77s.1 7T 10,3 77T 33,1 T 9.9
TToas17/2005 18542 c.084 77T FE 7752 T 10.3 T 39.27 7T 10.1
To4/17/2018 16:43° T o.087 77T ¢.030° T 77 - 0.3 7777777 40,7 T 10.2°
To4/17/2015 d6:64 T 6.087 TN (O 5 7752 TTTTTTTTT 0.3 7T 41,00 T 10.3
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1-Minute Data Report

From: 04/17/2015 16:15 To: 04/17/2015 17:21 Facility Name: LA CYGNE STATION
Generated: 04/30/2015 12:16 Location: 25166 E. 2200 Rd., La Cygne, KS 66040

Red = Sample Invalid

unit 1 unit 1 unit 1 vnit 1 unit 1 unit 1

NOX, LbPermeru 502, LbPerMEtu Load, Mwe o2, Pct NOX, Ppm 02, Ppm

_____ bate/Time _________LMinute(s) _  1wminute(s) ~ 1minute(s) - % Minute(sd 1 Minute(s) 1 Minute(s)
04/17/2015 17:15 0.061 0.031 776.6 10.3 28.4 10.3
T0a/17/2015 1716 T 0.067 0.030. 7 776.6 0.3 T 3.2 T 10.2’
To4/17/2015 17:17 T o.o7o 7T o.030 7T 776.7 77T 10.3 T 2.6 T 10.2°
0471772015 17:18 T o.068 77 0.030 7 77s.1 T 10.3° 7T 1.7 T 10.2°
T04/17/2015 17:190 T o.o68 7T 6030 T 77s.s T 10.3° 7T £330 N 10.2
Toazi7j2015 17:200 0 T 0.068 7 6.030 77T 77s.e T 0.3 7T 2.4 10.2°
Toa/irjIonsTive T T co70” T g.os1 T 7756 T 0.3 7T 2.y T 10.3
valid pata Points: 60 60 67 60 60 &0
Average: 0.067 0.030 775.6 10.3 31.2 10.0
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1-Minute Data Report

From: 04/18/2015 07:55 To: Q04/18/2015 09:05 Facility Name: LA CYGNE STATION
Generated: 04/30/2015 12:15 Location: 25166 E. 2200 Rd., La Cygne, KS 66040

Red = sample Invalid

unit 1 unit 1 unit 1 umit 1 Unit 1 Unit 1

NOX, LbPermetu 502, Lbrermetu Load, Mwe <02, Pct NOX, Ppm S0Z, Ppm

..... Date/Time . 1Mnute(s) = 1Minute(s) 1 minute(s) 1 Minute(s) 1 Minute(s) 1 Minute(s)
0471877015 08:25 0.065 0.031 775.3 10.3 30.3 10.4
"04718/2015708:26 T 0.064 7T o031 T 72 3% 10.3 T 9.8 0T 10.3
0471872015 08127 T o063 07T 0031 T 77s.0° T 0.3 T 9.4 T 10.3
“oas18/2015 08:28 T oS A g.oz0” T 775.4 T TTTTTTT 0.3 77T 8.8 00T 10.2°
T04718/2015°08:29 T o061 T 0.030" T 7rs. T 0.3 T 8.5 T 10.1
T 0471872035 08:30 T 0062 77T o.030" T 775,50 T f0.37 77T 9.0 77T 10.1
T04718/2015°08:31 T o063 T 0.030" T 775.5 T 0.3 T 9.7 T 0.1
Toar18/z015 08132 T o g.o30 T 776.3 T 10.3° T 0.2 77777 10.1
" 04/18/2015 08:33 0.066 o030 07T 776.4 7T w.3 T 30.8 7T 10.1
T 0471872015 08:34 77 o067 777 0030 77T 775.9° T 7T 0.3 T LI 10.2°
T 0471872015 08:35 T o069 7T o030 77T 776.4 77T 0.3 7T 2.5 7T 10.2°
T04718/2015 08:36 o070 T 0.031 7 776.1 T 10.3 T 32,7 T 10.3
T C4yi8/2015°08:37 T T 0068 T o031 T 77e.0 T 0.3 T 32,00 T 10.3
T 04/18/2015 08:38 0.065 77 0.033 77 R 10.3 T 0.7 0T 10.4°
T o4s18/2015 0838 T o063 7T o031 T 77s.s 7T 0.3 7T 9.6 70T 10.3
0471872015 08:400 T o062 T o031 T s T 0.3 T 9.2 0T T 10.3
"C4718/2015 0841 T 0.062 7T O3S 7re.4 T 0.3 T 29.3° T 10.3
" 04/18/2015 08:42 0.063 77 0.03%0 77 776.5 T 10.3 T 29.6 77T 10.2°
T 0471872015 08:43° 7T 0.063 7T 0030 T 7.0 T 0.3 777777 9.5 7T 10.2°
" 04s18/2015 08:44 7 o.064 77 (o5 A 776.3 777 0.3 T 9.9 T 10.3
" 04/18/2015 08:45 7T o.066 o031 T 2275 SR 10.37 77T 0.8 77T 10.4
" 0471872015 08:46 0066 003 T 77z T 0.3 T 30777 10.5
0471872015 08147 T o.063 07T o031 T 273 B 10.3° 7T 9.7 T 10.6
'04718/2015 08:48 T o062 7T 0,031 7T 7743 T 10.3 T 9.2 T 10.6
T 0471872015 08:49 T 0.065 77 O T 7745 7T 0.3 7T 3037777 10.6
" 04718/2015 08:30 0.067 777 0.031 7T 730 S w.2 T 3.0 7T 10.4
0471872015 08:51 T o.067 07T o031 T 775.1 T 0.3 T 3.3 7T 10.4
T 0471872015 08:52 T o.067 7777 o031 T 77s.e T TTTTTTOT 0.3 T 31,3 T 10.3
To4/18/2005 08:53 T 0.065 T 0031 T 775,90 T 0.3 T 0.7 T 10.3
" 04/18/2015 08:54 0.064 7T o031 T 775.4 77777 0.3 77T 0.8 77T 10.3
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

Continuous Emission Monitoring System (CEMS} be operational and demonstrate the capability of
monitoring NOx, PMior, PMigr and SOz emission levels.

La Cygne Environmental Partners (LEP) completed necessary construction and pre-operational
tests on the AQC systems to support unit start-up January 20, 2015. Following several unit boiler
outages unrelated to the new equipment, on February 19, 2015, Unit 2 output reached a load level
greater than 90 percent; a load level sufficient to complete stack reference testing for PMyor and
PMior emissions. Particulate matter test runs were conducted by Burns & McDonnell on
February 19, 2015 to measure filterable particulate less than 10 microns {PMior) and total
particulate less than 10 microns (PMgr). Since PM CEMS systems can only measure the filterable
portion of PMjpand not the condensable portion of particulate emissions that the EPA also defines
as part PMjor, this testing was necessary to allow the development of a correlation factor between
the PM1or and PMior emissions. The PM CEMS uses this correlation factor to calculate the PMyor
emission from the measured PMjor emission. This PMy, testing is in addition to the PM CEMS
correlation testing performed by C.E.M. Solutions that is necessary per EPA regulations to allow
development of a correlation curve of the filterable emissions to actual stack measurements. All PM
testing was conservatively completed using EPA MATS Method 5/202 which includes particulate
smaller and greater than 10 microns. The practice of using this test method is commonly allowed
by regulators as it is easier and more practical to complete as compared to methods that only
measure PMyp.

Attachment C provides a summary of the PMior and PMjor correlation testing from the testing
contractor, Burns & McDonnell. This summary includes the correlation factor calculation, results of
the PM CEMS correlation verification and results of the Relative Accuracy Test Audit (RATA) testing
completed by LEP and their subcontractor, C.E.M. Solutions. C.E.M. Solutions testing has identified
that the CEMS achieved provisional acceptance by meeting all EPA 40 CFR Part 75 requirements.

The unit and new equipment then operated to allow completion of the remaining commissioning
and in-service tests through the period of March 24, 2015 for all equipment required for in-service
testing. A summary of the in-service criteria and test results is given in Table 1. Each of the tests
listed in Table 1 are described in more detail in the subsequent sections of this report. Note that
all times reported in this report and attachments are based on Central Standard Time as the CEMS
clock does not adjust for daylight savings time.
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

MPSC In-Service Criteria for La Cygne Unit 2 and Common

PM10 Compliance — La Cygne Unit 2 and Common

All major construction work for Unit 2 and Common is complete.
All preoperational tests for Unit 2 and Common have been successfully completed.

PM10 filterable: Unit 2 shall demonstrate its ability to operate at or above 90 percent of its
nominal gross output of 715 MW (644 MW - 715 MW) with emissions that contain on
average 0.013 Ib/mmBTU or less as measured by the CEMS over a continuous four (4} hour
period.

PM10 filterable: Unit 2 shall demonstrate its ability to operate at or above 80 percent of its
nominal gross output of 715 MW (572 MW - 715 MW) with emissions that contain on
average 0.014 Ib/mmBTU or less as measured by the CEMS over a continuous 120 hour
period.

PM10 total: Unit 2 shall demonstrate its ability to operate at or above 90 percent of its
nominal gross output of 715 MW {644 MW - 715 MW} with emissions that contain on
average 0.022 Ib/mmBTU or less as measured by the CEMS over a continuous four {4) hour
period.

PM10 total: Unit 2 shall demonstrate its ability to operate at or above 80 percent ofits
nominal gross output of 715 MW (572 MW - 715 MW) with emissions that contain on
average 0.023 Ib/mmBTU or less as measured by the CEMS over a continuous 120 hour
period.

Continuous emission monitoring systems {CEMS) are operational and demonstrate the
capability of monitoring the PM10 emissions to satisfy the parameters in items 3}, (4), {5)
and (6) above.

SO, Compliance — La Cygne Unit 2 and Common

1.

2.

All major construction work for Unit 2 and Common is complete,
All preoperational tests for Unit 2 and Common have been successfully completed.

Unit 2 shall demonstrate its ability to operate at or above 93 percent of its nominal gross
output of 715 MW (665 MW - 715 MW} with emissions that contain on average

0.055 1b/mmBTU or less (or 97.8 percent removal, whichever is less stringent) as measured
by the CEMS over a continuous four (4) hour period.

Unit 2 shall demonstrate its ability to operate at or above 80 percent of its nominal gross
output of 715 MW (572 MW - 715 MW) with emissions that contain on average

0.058 Ib/mmBTU or less (or 97.7 percent removal, whichever is less stringent) as measured
by the CEMS over a continuous 72 hour period.

A1
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Kansas City Power & Light | IN-SERVICE TESTING REPORT

Unit 2 shall demonstrate its ability to operate at or above 80 percent of its nominal gross

output of 715 MW (572 MW - 715 MW) with emissions that contain on average

0.07 ib/mmBTU or less (or 97.7 percent removal, whichever is less stringent) as measured
by the CEMS over a continuous 120 hour period. Successful completion of items (4) and (5)

may, but are not required to, occur concurrently

CEMS are operational and demonstrate the capability of monitoring the SO, emissions to
satisfy the parameters in items (3), (4) and (5) above.

NO, Compliance — La Cygne Unit 2 and Common

1.

2.

All major construction work for Unit 2 and Common is complete.
All preoperational tests for Unit 2 and Common have been successfully completed.

Unit 2 shall demonstrate its ability to operate at or above 93 percent of its nominal gross
output of 715 MW (665 MW - 715 MW} with emissions that contain on average

0.055 Ib/mmBTU or less as measured by the continucus emission monitoring systems
{CEMS) over a continuous four {4) hour period.

Unit 2 shall demonstrate its ability to operate at or above 80 percent of its nominal gross
output of 715 MW (572 MW - 715 MW) with emissions that contain on average
0.058 Ib/mmBTU or less as measured by the CEMS over a continuous 72 hour period.

Unit 2 shall demonstrate its ability to operate at or above 80 percent of its nominal gross
output of 715 MW {572 MW - 715 MW) with emissions that contain on average
0.07 Ib/mmBTU or less as measured by the CEMS over a continuous 120 hour period.

Successful completion of items (4) and (5) may, but are not required to, occcur concurrently

CEMS are operational and demonstrate the capability of monitoring the NO, emissions to

satisfy the parameters in items (3), (4} and (5) above.

A-2

Schedule RNB-12











