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100-27 INDIANA~-KENTUCKY ELECTRIC CORPORATION
R1-96 CLIFTY CREEK STATION
Performance , ’ 1900 - 0700 -- DAILY
UNIT 6 PRECIPITATOR REPORT i

GAS FLOW GAS /_\ FLOW
AVC PANEL #6  WEST 6 EAST
Sparks/Min. [6 |o [E 24 |6 o |E 70 6 |o |E QA 6 |o [E Lo BY: myi_,mpH
Pri. Amps. |W [n \ W N \ E |n % E [n 4 DATE: )\-2-99
1|Pri. Volts |1 fo \L 1 o 157 1o \ 1, 1 o |54 TIME: |HOO
Sec. Amps. |A|F Yo A |F Yo A|F 1) A|F o LOAD: 207,
Sec. KV 2 | |W g |1 |F (W ~e 2 |F [W 4 |1 |r |W N2 OPACITY: 23,2
Sparks/Min. |6 |o [E 29 |6 [0 |E \L 6 |o |E q7 |6 |o |E ) T GAS IN: 1,9\
Pri. Amps. |W |n 5% W [N > E |n | E |n 74 T GAS OUT: S
2[Pri. Volts (2 |o Ly |2 |o 72927 2 |o 140 |2 |o ok
Sec. Amps. |B |F gp  |B|F 20 B [r Lo |B|F ) 5o WEATHER: Ra)
Sec. KV 2 | |W ¥ 1(r (W 1% 2 |r |W TG 1 |e W )
Sparks/Min. |6 o (E 6% |6 |o |E | 6 o |E 3) |6 |o |E mbw
Pri. Amps. [W |n | W [N al E v e |E v 2 MARK IN BOX ON LEFT
3|Pri. Volts |1 |o 124 |1 o %Y 1o 2.9 (1 |o 105 1. Bus Section
SecWwWAmps. |C |f jo  |Cc|f 1770 C |r Qo |C |r \ &0 a. Grounded
Sec &KV 2 |r |W 2 1 |r |W o 2 |F (W g |1 |r |W 34 b. TR Disconnected
Sparks/Min. [6 |o [E O 6 o |E 18 6 |o |E 2% |6 |o [E ) c. TR Failure
Pri. Amps. |[W |y ) W |n > E |N | E [n 1% d. TR Ground
4{pri. Volts |2 |o ‘b |2 |o (X7 2 |o O |2 |o 242 e. TR Panel
Sec. Amps. |D|r Mo D |F 2% D |r Yoo |D |f 3o f. Meter Malfunction
Sec. KV 2 | |W M0 |1 |fr W 79 2 |F (W 1% |1 |F (W K 2. CIRCLE:
Sparks/Min. [6 [o [E % 6 [0 |E \ 6 [0 |E 24 6 [o |E 7.9 ON or OFF
Pri. Amps. |W |n Y2 W |n \ E [n |2 |E (v (1LY 3. CIRCLE: OUT OF
s{pri. Volts |1 |o 1?1 |o Hw 1 o 5% |1 |o 22 SERVICE BUS SECTION
Sec. Amps. |E |r kel E [F >0 E [F Q50 |E |F %%0 E. East ,
Sec. KV 2 |r |W S |1 ]f W 1y 2 |r |W 19 |1 |r |W 3 W. West i
Sparks/Min. |6 |o |E 6 [0 |E 6 o |E 6 |lo |E 4. CIRCLE: TR UNIT
Pri. Amps. [W |n W [N E |n a |E N IF VENT FAN IS OUT
6(Pri. Volts |2 |o ~ a0 ]2 0 A | ]2 o ,0'7 |2 |o A A OF SERVICE (ex. 1Al)
Sec. Amps. |[F |r X F |r X F |F ) F |F ‘A
Sec. KV 2 |r W 1 |r |W 2 |r |W 1 [r |W MARK IN BOX ON RIGHT
Sparks/Min. |6 |o |E o 6 |o |E X\ 6 o |E 19 6 [0 |E 1o 5. Inoperative Rapper
Pri. Amps. [W |n \ W [N 2\ E |n {15 |E |n % a. Electrode
7|Pri. Volts |1 fo bt |1 o | 90 1o L3 1 o 190 b. Collector Plate
Sec. Amps. |G |F \O G |r 170 G |r 100V |G |F 90 6. Ash valve Malfunction
Sec. KV 2 | W 9 1 |r |W (] 2 |r [W 4L |1 ]F W [(55) 7. Hopper High Level
COMMENTS : Yo &  @weie ore  KRAPOING




100-27 INDIANA~KENTUCKY ELECTRIC CORPORATION
R1-96 CLIFTY CREEK STATION
Performance , 1900 0700 -- DAILY
UNIT 6 PRECIPITATOR REPORT

GAS FLOW GAS ,_\ FLOW
AVC PANEL #6 WEST 6 EAST .
Sparks/Min. [6 |o |E [Ty 6 |o |E NS 6 o |E EL |6 |o |E 40 BY: \mb,tm@bnn
Pri. Amps. |W |n \ W N | E |n =~ |E |N 4 DATE: )}~ 2-99
lipri. volts |1 |o Yl |1 ]0 %0 1o ) 1 o 1S TIME: 14930
Sec. Amps. |A|F U |A |F 0 A|F 2 |A|F 20 LOAD: 203
Sec. KV 2 |r |W 25 1 |r W Ao, | (2 |F W Gy 1 |r W 3¢ OPACITY: A, \
Sparks/Min. |6 |o |E 2, 6 o |E \ | 6 [o |E 20 |6 [0 [E LY T GAS IN: 94
Pri. Amps. |W [y | W[~ | E |n S™ |E |n Yo T GAS OUT: 24
2|Pri. Volts |2 |o LS |2 o 23 ]2 o 258 |2 o s
Sec. Amps. |B |r 40 |B |F 20 | |B|F O |B|r 230 WEATHER:
Sec. KV 2 |r |W L, 1 |r W 20, 2 |r |W 2/ 1 0r |W (S Te)
Sparks/Min. [6 [0 [E SGQ |6 [0 [E \ 6 o [E 2,0 6 lo |E 293
PrilAmps. |W |n | W In 107, | |E |¥ 2 E |n o MARK IN BOX ON LEFT
[prik*volts |1 |o \w |1 o Y 1 o 2%, |1 o as) 1. Bus Section
Sec. Amps. |C |f upy  |C e \C20 | |C |F yoo |C |F 2350 a. Grounded
Sec. KV 2 |r |W (, 11 ]r |W o) 2 [r |W Ay |1 | W aQ b. TR Disconnected
Sparks/Min. |6 |o [E »0 |6 |o |E O 6 lo [E 2q |6 |o |E XN c. TR Failure
Pri. Amps. [W |n 2d (W N | E v L2 |E v 97 d. TR Ground
4[Pri. Volts (2 |o VO |2 o S\ | |2 |o VG4 |2 o 24¢ e. TR Panel
Sec. Amps. (D | 200 [D|F e D |r 200 |D |F ) f. Meter Malfunction
Sec. KV 2 [r |W 5Q |1 |r [W LS 2 [ W 2y (1 ]r (W )i 2. CIRCLE:
Sparks/Min. [6 |o |E 0 6 o |E| Owo 6 [0 |E 25 |6 o |E a3 ON or OFF
Pri. Amps. |W |n ] W s | E |n coy  |E [N Hg 3. CIRCLE: OUT OF
s[Pri. Volts |1 |o \Ld {1 o 1d'e 1o a4y |1 o 200, SERVICE BUS SECTION
Sec. Amps. [E |F \Oo |E |r 2.0 E |F 20 |E |F 0 E. East :
Sec. KV 2 |r |W s L r W <\ 2 |r |W 1) {1 |r W 273 W. West :
Sparks/Hin. |6 |o |E 6 o |E 6o |E 6 o |E 4. CIRCLE: TR UNIT
Pri. Amps. [W (N ~ . o~ W N E |n E |n N N IF VENT FAN IS OUT
6{Pri. Volts |2 |o O |2 Jo WMM 2 o ?m 2 o NOE. OF SERVICE (ex. 1Al)
Sec. Amps. |F [ F|r F|r ' F |F )
Sec. KV 2 [fF |W 1 |r |W 2 {r |W 1|r |W _ MARK IN BOX ON RIGHT
Sparks/Min. |6 fo |E © 6 |o |E SY 6 |o |E 28 6 [o |E 1O 5. Inoperative Rapper
Pri. Amps. [W [N \ W |n o> E |n W} |E v 3% a. Electrode
7(Pri. Volts |1 |o Q) 1o 20> 1o a2sS |1 |o P b. Collector Plate
Sec. Amps. |G |F 30 |G |F KO | |G |F V350 |G |F 10&0O 6. Ash Valve Malfunction
Sec. KV 2 |r (W S9 1 |r (W \N 2 |r |W 2wy |1 |F W "2, 7. Hopper High Level
COMMENTS : Do P - Dowepr of £ _N.pﬁo?a,» f
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lNDIANA-KENTUCKY ELECTRIC CORPORATION
’ CLIFTY CREEK STATION

MERCURY EMISSION TESTING

DATE _//-3 -99 STACK & UNIT ___é____
I. Time 0200 1083 01A 400 |21.301/009, | /030
2. Load (MW) 200 | 199 | Joo | 9oo | 197 1799
3. Steam Flow (MM#/HR) | /doo | /80 | Ro o | jdno | /R00] jRo0
4. Steam Press. (PSIG) 000 | Joo0 |Pooo | Jopo | JO0 | Qoo0
5. Steam Temp. °F) - /043 | Jodd | /045 | Jotp | 4R 1[0/
6. AirFlow (MM#/HR) | J320 | |300 {320 |/800 | 300 /290
7. FDFan,N (Amps) JEL V184 118D | J83 | KX | ]8Q
FD Fan, S (Amps) . g | /70 17170 1"Jpq | by | 16
8. ID Fan (Amps) /98 | Joo | /95 | Joo | 200 | 200
9. Excess Air N (%) Al 1 /9 121 1392 1 40 |79
Excess Air M (%) /3 )5 /1, /7 A 15
Excess Air S (%) /Lo /0 /0 JO /] 9
10. Boiler Outlet O (%) 20 1J49 1d¢ 3o [ 29 [ 3o
11. Gasto Air Hir N / °F) boo | b/9 1 bjo 1 4ao 1417 ks
Gas to Air Htr M 9 °F) blb | big bl 1 bl 1415 [ LI3
Gas to Air Hir S 3 C°F) (05 | Lot | bod | o3 | boo | 599
12. GastoPrecip. ¢ (°F) LI7 | 904 17709 (704 |6k | L%
13. Gas from Precip. /o (°F) b9 | 97 | bd¥ | bay 1635 1)
14. Air Htr. Diff. (inH0) | 8.4 | 40 |39 [40 139 |39
15. Furnace Draft (in. Hp0) | —p.¢/ |=0-7 |=n.] |-0-¢ [-0.] |-0.,
16. Mills in Service Vi ] 7 7 7 7
17. Condenser Back Press. . (in. Hg) 1585 | 159 118 | /-bol [ L2 /58
18. Soot Blowing Duration OFF | oN 1ofF 1 od 1Tod T o

Record any boiler or precipitator “abnormal” operatlons which may have mcreased stack
emissions (i.e., feed trouble, T/R trip) :

-

Mostardi Platt Project 91915 20 © Mostardi-Platt Associates, Inc.
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_;t;:io;: C(HLTV C;;ec,K-' Unit: #’é -

Test Date: / /_ /3 - C)ﬁ Reviewed By:
CEM 0800 00 /000
Stac | StackFlow (SceM @0 97 999501490 crans 39972,832 scfi,
$tacK | Temperature ( F‘> ; EXY 3:35'7 23y Avg .
Dol | Opacity (97 7.7 95 | g1
Do | Carbon Dioxide (COz)C°/°> AT

Mostardi Platt Project 91915 © Mostardi-Platt Associates, Inc.
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Date: | /)- 3-99 Test Hours: | g% to 1030 | Operator _
Unit: |37 (6 Load (MW):
100 o\g\nding q(&l%,Readings
Data Point Read From Hour 0 | Hourl | Hour2 | Hour3 | Hour 4
Feeder 61 Coal Feeder Counter
(Total Pounds)
Feeder 62 Coal Feeder Counter
(Total Pounds)
Feeder 63 Coal Feeder Counter _
(Total Pounds)
Feeder 64 Coal Feeder Counter
(Total Pounds)
Feeder 65 Coal Feeder Counter
(Total Pounds)
Feeder 66 Coal Feeder Counter
(Total Pounds)
Feeder 67 Coal Feeder Counter
(Total Pounds)
Fuel Samples Yes No
Taken - LNV aq.3 V9030 [a0.2
Fly Ash []Yes []No 75'\5/5\« T"'\S/\\r Tov\s/ he
Samples Taken

Mostardi Platt Project 91915
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INDIANA-KENTUCKY ELECTRIC CORPORATION e
""" CLIFTY CREEK STATION '

DATE _//~3-99 STACK o UNIT [
1. Time 15 |1 4819 15 | 1245113 /5 | 1845 |
2. Load (MW) dol | 209 djo | 2/0 | 2Jo | J/o
3. Steam Flow (MM#/HR) | /240 | Rfo |/FLo | Qb0 | b0 | KD
4. Steam Press. (PSIG) Anno (2000 (oo | Jovo |Looo |Jpdo
5. Steam Temp. (°F) /03 | o2 | jo#3 | Jot4 Jotl | j04Y
6. Air Flow MM#HR) | /290 | k20330 | 1200|{P0o | 340 |
7. FDFan,N (Amps) | /8s | 185 | jg8 | 185 | /&5 | /&S
FD Fan, S (Amps) /72 | /2| J70 | J20 | 2] | /70
8. IDFan (Amps) " Joo | Joo | o0 | Joo | Jas
9. Excess AirN (%) /7 /7 /i 17 1l /o
Excess Air M (%) /5 | 3 )i /5 /4 /3
Excess Air S (%) g 9 1 /o /o | /o | J/
10. Boiler Qutlet Oy (%) 2.7 1.7 27 | 28 | 2L, | 3.9
11. Gas to Air Hr N (°F) Llt | bl Vi 1 L1o | 4]0 | Lld
Gas to Air Htr M (°F) b13 V65 1 blo | bo¥ | 408 | bro
Gas to Air Htr S (°F) 599 | hoo S | S S48 LG4
12. Gas to Precip. (°F) Joo | 700 1482 | [00 |£45 | Jpo
13. Gas from Precip. (°F) baf | a5 1420 142 1by7 | b0
14. Air Htr. Diff. (inHy0) | 4] T4y 1#2 140 142 | #0
15. Furnace Draft (in. H20) (0.7 |<0.[ 1-0-7 |-0.1 |-0.3 |04
16. Mills in Service 7 9 7 7 7 7
17. Condenser Back Press.  (in. Hg) LAV /zn 1152 1 /sy 118591 /Lo
18. Soot Blowing Duration N 1 oA e 10fF | oW | OA

Record any boiler or precipitator “abnormal”

emissions (i.e., feed trouble, T/R trip)

Mostardi Platt Project 91915

MERCURY EMISSION TESTING ’

43

operations which may have increased stack

© Mostardi-Platt Associates, Inc.




Station: C [
-.(

Unit: _, o

Test Date: I (O

Reviewed By:

CEM

oo [AfT  (3c
Stack Flow TS 168501279 95, .00 A 88,936,088 avq.
Temperature 234 230 332 scth
Opacity 4.0 23|
Carbon Dioxide (CO3) 22 /Lol 1.8 .

Mostardi Platt Project 91915

44

© Mostardi-Platt Associates, Inc.



LS 10 (3957

Date: [[-2-94 Test Hours: Operator B
Unit: |4 Load (MW):
Ending Hour Readings
Data Point Read From Hour 0 | Hour1 | Hour2 | Hour3 | Hour 4
Feeder 61 Coal Feeder Counter
(Total Pounds)
Feeder 62 Coal Feeder Counter
(Total Pounds)
Feeder 63 Coal Feeder Counter 8
(Total Pounds)
Feeder 64 Coal Feeder Counter
(Total Pounds)
Feeder 65 Coal Feeder Counter
(Total Pounds)
Feeder 66 Coal Feeder Counter
(Total Pounds)
Feeder 67 Coal Feeder Counter
(Total Pounds)
Fuel Samples | [] Yes [ JNo
Taken /03.34 [ 10Y.86 {Jp4.3¢4
Fly Ash [] Yes [ONo Towshe T Tonsi-
Samples Taken .

Mostardi Platt Project 91915
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SUMMARY OF RESULTS CALCULATIONS

DH

bar P
Vm (std)=17.647 x Vm x| —13:6 |,y )
(460 + Tm) - -

Vw (std)=0.0471x Vlc Vlc = water + silica net

Bws = [ Vw (std) ]
Vw (std) + Vm (std)

Md = (0.44x %CO,) +(0.32x %0,) +[0.28 x (100 - %CO, —%0,)]

MS =Md x (1- Bws) + (18 x Bws)

_ [(Ts +460)
Vs = MsxPs DP xCpx85.49 Cp = pitot tube correction factor
Ps = absolute flue gas pressure
Ms = molecular weight of gas (Ib/Ib mole)
Md = dry molecular weight of gas
(Ib/1b mole)
Bws = water vapor in gas stream proportion
Acfm = Vs x Area (of stack or duct) x 60 by volume
ope
Dscfm = Acfmx17.647 x| —————— [x (1-Bws)
| (460+Ts) |
b
Scfm = Acfmx17.647 x| ———
| (460+Ts) | )
Scth =Scfim x 60 T
hr
Form 1025 [Rev. 5/99} ©Mostardi-Platt Associates, Inc.
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CALCULATION FORMULAS

AH AH
T P, +— P, +—
L Voo = Va¥ (T—) — 138 -k v, Y — 136
m std m
2. Vw(std) = “c(hz_w)(%ij = K2Vlc o
w std
3. Bws - Vw(std)
Vm(std) + Vw(std)
4a. C, = T
V.o,

4b. W, =C,V_, p,

5. Cg = (15.43 grains/gram) (m, / Vo)

&

cacf=15.43Ki[ m,Py j
Vostty T Vi) L

m(std) s

\)

0, —_ V)
. %EA =( %60, ~ (0.5 %CO ) % 100

0.264 %N, — (%0, - 0.5 %CO

[e]

. M, =0.44(%CO0,) +0.32(%0,) + 0.28(%N, + %CO)

9. M, =M,(1-B,,)+18.0B,,

10. v, =K,C, [ &
PSMS
11 Qacfm = VsA(6Osec/min)
12. Qy = (3600, )(1-B,) v, (E—P—) 4
TsPstd

13. E (emission rate, lbs/hr) = Q,,(C,/7000 grains/lb)

Tst(std) Pstd Tst(std)

14. IKV = =
T,qv,0A,P.60(1-B.,) K PvA, 0(1-B,)

Form 1034 [Rev. 5/97] 5 2 © Mostardi-Platt Associates, Inc.



NOMENCLATURE

A = Cross-sectional area of stack or duct, ft*
A, = Cross-sectional area of nozzle, ft*
B,, = Water vapor in gas stream, proportion by volume
.= Acetone blank residue concentration, g/g
C..= Concentration of particulate matter in gas stream at actual conditions, gr/acf
= Pitot tube coefficient, dimensionless
= Concentration of particulate matter in gas stream, dry basis, coirected to standard conditions, gr/dscf
IKV = Isokinetic sampling variance, must be .90 <IKV < 1.10
M, = Dry molecular weight of gas, Ib/Ib-mole
m, = Total amount of particulate matter collected, grams
M, = Molecular weight of gas, wet basis, 1b/Ib-mole
M, = Molecular weight of water, 18.0 Ib/Ib-mole
m, = Mass of residue of acetone after evaporation, grams
P, = Barometric pressure at testing site, in. Hg
P, = Static pressure of gas, in. Hg (in. H,0/13.6)
P, = Absolute pressure of gas, in. Hg = P, + P,
P, = Standard absolute pressure, 29.92 in. Hg
Q. = Actual volumetric gas flow rate, acfm
Q,s= Dry volumetric gas flow rate corrected to standard conditions, dscf/hr
= Ideal gas constant, 21.85 in. Hg-ft’/°R-Ib-mole
T, = Absolute dry gas meter temperature, °R
. = Absolute gas temperature, °R
T,s = Standard absolute temperature, 528°R
V.= Volume of acetone blank, ml
V.»= Volume of acetone used in wash, ml
V.= Total volume of liquid collected in impingers and silica gel, ml
V.= Volume of gas sample as measured by dry gas meter, dcf
Vo= Volume of gas sample measured by dry gas meter, corrected to standard conditions, dscf
v, = Gas velocity, ft/sec
V.= Volume of water vapor in gas sample, corrected to standard conditions, scf
W, = Weight of residue in acetone wash, grams
= Dry gas meter calibration factor
AH = Average pressure differential across the orifice meter, in. H,0O
Ap = Velocity head of gas, in. H,0
p.= Density of acetone, 0.7855 g/ml (average)
p,, = Density of water, 0.002201 Ib/ml
= Total sampling time, minutes
K,= 17.64 °R/in. Hg
K,= 0.04707 f’/ml
K, = 0.09450/100 = 0.000945

. 172
Pitot tube constant, g5 4o ft_ (1b1b — mole)(in. Hg)
sec|  (°RXin.H,0)

%EA = Percent excess air

%CO, = Percent carbon dioxide by volume, dry basis
%0, = Percent oxygen by volume, dry basis

%CO = Percent carbon monoxide by volume, dry basis
%N, = Percent nitrogen by volume, dry basis

0.264 = Ratio of O, to N, in air, v/v
0.28 = Molecular weight of N, or CO, divided by 100

- 0.32 = Molecular weight of O, divided by 100
0.44 = Molecular weight of CO, divided by 100
13.6 = Specific gravity of mercury (Hg)

S3

Form 1027 [Rev. 4/98] © Mostardi-Platt Associates, Inc.
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MERCURY CALCULATIONS

Determination of Speciated Mercury

Concentration -
-6
ug of Mercury detected x 10 e
= 1bs Mercury /sample
453.6g/1b S
Ibs Mercury/sample_ . Mercury/dscf
Vm(std)
Emission Rates

Ibs Mercury /hr = Ibs /dscf x dscf/min x 60 min/ hr

Ibs Mercury/10Btu = Ibs/dscf x F, Factor(dscf/10° Btu )

Mercury Fractions

Elemental Mercury Catch — mercury collected in the acidified hydrogen peroxide (HNOs-

' 0,
20.9% 108
20.9% - 02%

H,0,) and potassium permanganate (H,SO,-KMnOy,) impinger solutions.

Oxidized Mercury Catch — mercury collected in the aqueous potassium chloride (KCI)

impinger solution.

Particle-bound Mercury Ca<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>