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Financial Driver!
For a 500 MW unit

» TOXECON for Hg control (90% removal)
— Capital cost: ($150/ kw - $200/ kw)
« $75Mto $100M
—QO8&M costs

« Activated carbon @ 200 pph: $1.50 Miyr
material cost

« Bag replacements (3 year life): $1.0Myr
* Fan and auxiliary power: 4 MW

* ACl into ESPs (50%- 70% removal)

» ESP Upgrades (NSR) Clean Air Inte
» Loss of Hyash Sales
\ * SCRs for NOx @
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Plant Miller Bromine Injection Testing

e 4x700 MW Units
 SCRs for DeNOx

» Advatech Scrubbers for SO, control
(underway)

« CESPs for PM Plant Miller
* Phase | Testing
— Cct. 2006

* Phase Il Testing
— Feb 2008
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Phase | Testing Summary

» Unit 4 Configuration During Test Program
— \\&ll Fired Boiler B Parameter Value
— SCRwith 90% DeNOX Fuel Rargpgter (dry b%SIS S, except
are not nd\
- 1 100 SCA COld‘Sle ESPS \Jal.alyat Laycu; }
. . Heatmo Value 11,899 Btu 1b
i I_Ialmen |nJeCt|0n UALZL"wab é‘l&){:ﬁycumo
— Brwith coal (Vosteen Patent SCR-Operating
o (‘:aj ' ) R 03 T8
— Inject cnemical onto MioisiQiet SO, 30 i,
— GOAL: Measured the impact of Hg Oxidation at (aonveesiedyate '
* Pre-SCR, Post SCR, ESP Inlet & ESP W? 0.068 gyam
Qutlet Ehtorine— 15 ppm
Hs Shp nnm
— Bromine Concentration Needed BYOTIITC 58 ppm
- [bterrn'ne faIe Of Bromne SCR ReaC’[OF |nf0rma’[i0n
PRB Coal
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Method of Injection

One pulverizer per bumer
elevation per skde of furnace.
Coal
Bunker Burcer Hevas
'E-HE[': '|:
Bead Furnace
Ny Location E
-t ] A
i e D
9 94¢ o




Measurement Locations

Hg SCEM —
Appendix K
Hg SCEM  Hg SCEM  Ontario Hydro
Hg SCEM M26a M17 M26a

Boiler / \

Air Cold
SCR Heater Side Stack
ESP

Bromine
Injection

A
SOUTHERN &A Coal
COMPANY Mill
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Testing Results
High Bromine Injection Test
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Testing Results -
Low Bromine Injection Test

St.art 9f Injection Rate =
Injecton —— 23 to 16 ppm Br in the coal
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Water Placebo Test
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Where does the Br go?
M26 Results
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Br effects on Concrete
2006 Testing: Appeared that Br affected concrete 28 day strength

— USA Ready Mix 4000 psi / 28 day design

— Al Class C ash sold at plant (1200 torvday)

Summer 2007 Lab Study showed no effect on concrete

— Same USA Ready Mix Design

Research Program w/ Gallet & Associates
Testing Series

— 3d, 7d, 14d, 28d & 56d strength testing

— Settime
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Br Ash

Concre

28 Day

Date m;nm Conoeniration Stzt (étar:;tts d?f?:rele::se
(o) e | e |
10/6 0 Not detected 315 5975 NA
1010 10 435 300 4690 -21.5
10111 5 4.0 315 5010 -16.2
1012 2 48 270 4915 -17.7
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Simulated Bromine
Injection Results

. 3 Day Breaks
Calcium Bromide Parts Per Million —=—7 Day Breaks
- 14 Day Breaks
—%—28 Day Breaks
—— 56 Day Breaks
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Miller Phase Il Testing

* 6 week test program planned
* Md February 2008 start date

« Keyissues
— Confirm earlier results with SCR

— Determine oxidation results without SCRin
service

— Confirm Hg removal across pilot scale FGD
» |Investigate FGD chemistry (Hg, Br, C
interactions)
— Hg Partitioning (liquor / gypsum)
— More ash/ concrete admixture testing
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Plant Miller
Phase Il Test Plan

Three Distinct Sections

— Parametric Testing with SCR-Off
« Impact of the SCR on bromine usage rates

— Parametric Testing with SCR-On
« Verify oxidation that was seen in 2006
» Removal across pilot scruboer

— Steady State Testing with SCR On

» Long-term oxidation / Hg removal performance
Hg re-emissions 77?7
Monitor scrubloer chemistry (Hg, Br, G, etc..) [ as
Concrete Testing with flyash + bromine

Gypsum Testing
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Halogen Testing at Mercury Research Center

* Owned by Gulf Power

MERCURY RESEARCH

— Plant Grist Unit 5 CENTER
— Qperated by PCT Inc. Test Locations
«  5MW Research Facility i
— Full Environmental Control
Technology Suite

« EPRI - Halogen Injection Program

— HC, xBr, xC

— with &wo SCR 4 . \ Rgseirch

— 4 different catalyst types

— Removal across WFGD Gulf Power Mercury Research Center
SOUTHERNA
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MRC Bromine Injection Study

— Test Conditions
« With &without SCRin service
» Various Concentrations of Bromine
(0—100 ppm on the coal)
* Flue Gas Temperature: 650 Fto 700 F
* Low Halogen Fuel (Colombian)
— Hg Measurements
« SCR/ Fadility Inlet
« SCROQutlet
« ESPInlet
« ESP Outlet/ WFGD Inlet
« WFGD QOutlet
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MRC Bromine Results

« Without SCR
Oxidized Mercury vs. Bromine Injection Rate

+ Colombian Coal
— High native capture
— Seen without
bromine in other
testing
» Large Conc. of Br e
needed for high -
oxidations
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MRC Bromine Results

Hg (ug/Nm3)

MRC SCR ESP
In Out Out

0 ppm Br

Speciated Hg vs. Location and Bromine Level

MRC SCR ESP MRC SCR ESP

MRC SCR ESP MRC SCR ESP
In Out Out In Out Out In Out Out In Out Out
5 ppm Br 10 ppm Br 15 ppm Br 25 ppm Br

B Elemental Hg
O Oxidized Hg

MRC SCR ESP
In Out Out

50 ppm Br
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MRC Bromine Results

Percent Oxidized Hg vs. Bromine at Various Locations
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Southern Company
Bromine Injection Progress Report

* Mercury Research Center Testing
— One Catalyst test completed
— Tests with 3 Additional Catalyst Planned
— Next test scheduled for 2 quarter 2008
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Evaluating Bromine Fate &
Balance-of-Plant (BOP) Impact

Advisory Committee
el (EPR, Utilities, Experts)
. . Lead Coordinator Literature Survey and
Field Testing (URS Corporation) update
Hg and Br Sample R Laboratory ) Simulated
measurements Acquisition Testing Samples
Ash i« * »  Scrubber
| I | [ ' |
Leaching Ash Use Liquid Solid
|
| |
\ - Mercury
Corrosion
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The Dead Sea

* The lowest elevation on earth on land (1,378 ft below sea level)
 With 30% salinity, it is 8.6 times saltier than the ocean

* Bromide ion (Br~) concentration is the highest of all waters on Earth
— 140 times higher than in normal seawater
» Evaporation basins are used to concentrate salt

— potash, bromine, caustic soda, sodium chloride, magnesium metal

—m

Israel Chemicals Ltd
« 250,000 Metric tons/yr




Hg Measurement QA / QC

* In the presence of bromine focus on Hg®
_ OH, SCEM
Ontario Hydro Rasults SCEM Rasults — ESP Qutlet 2 RO

=
2 | Dawe Elem.
"g in Start | End | Total H Elam. F? L Total HP Hg o Total | Elam.
S | 2006 | Time | Time | (gNm®) | {ug/Nm’) | Oxid. | weNm’) | woNm?) | oOxid. | Hg Hg
EL 10§06 | 1025 | 12:25 a5 4.2 56 8.6 3.5 &0 3 [is -18%
BL 1008 | 12:45 | 1445 11.8 4.3 a4 9.8 4.0 50 1994 -9
BEL 10406 | 1502 | 1702 11.4 : &7 101 ; &7 1834 183

/—Q\ = /'3\
BR | 1045 | 945 1145 Th 0.3 a6 5.8 '( 0.7 a8 -7 W 809G
BR 1015 | 1305 | 15105 75 0.3 a8 h.2 0.7 ar -6 809
BR 1015 | 1545 | 1745 TA 0.4 a5 k 4.7 0.6 ar Batig. 40%:
* BL = baseline (no bromide injection); BR = Mgrnmid: iuj:é%g_ui 18 gn\m-ﬁf in coal

\ /
SOUTHERN A Near Detection limit of Measurement Techniques
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