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ANALYZING THE VALUE OF WASHED COAL

OBJECTIVE:

MODEL THE PARAMETERS i.e.

1. RAW COAL QUALITY AND WASHABILITY
CHARATERISTICS,

2. SIMULATION OF COAL PREPARATION PROCESSES,

3. EVALUATE ECONOMIC ASPECTS OF WASHING
COSTS, YIELD IMPACT, TRANSPORTATION,
EFFICIENCY,

4. TO COMPARE THE COSTS AND BENEFITS OVER A
RANGE OF CONDITIONS.




ANALYZING THE VALUE OF WASHED COAL

STEPS IN THE ANALYSIS:

DATA COLLECTION
DATA ANALYSIS AND EVALUATION
PROCESS SELECTION

DERIVING THE COST/BENEFITS OF CLEAN
COAL

WORKING WITH THE RESULTS
SUMMARY




Clean Coal Process Simulator
Project Schedule

Project Development Plan - Completed
Coal Sample Data Collection — Completed
Software Development-Presented to CMPDI

Draft GUI & Logic Ladder-Meeting with CMPDI for
Acceptance March 25t

Development of Software — JAVA : Underway
Working Prototype — August 2011

Final Simulator Developed Using JAVA/SWING -
October 2011



Clean Coal Process Simulator

Graphical User Interface
Working JAVA Prototype



Clean Coal Process Simulator
GUI Prototype

Presented to CMPDI for acceptance

Software Development Program & Draft Logic
Ladder and GU| Models

DYNAMIC LOGIC MODEL-GR2.xlIsx

Working Prototype
Final Simulator Developed Using JAVA/SWING
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Clean Coal Process Simulator GUI

| £ Clean Coal Process Simulator

— — . —r

File Tools Libraries WorkSheets Help

¢ [ Coal Data
[y Raw Output (ROM)
|j| Crushed
[} Float-Sink

|j| Washed
- [ Plant
o ] Input
D Raw
D DOry Basis
D Air Dry Basis
|j| Flow Diagram
|j| Equipment
|j| Cost Analysis
|j| Deliivery
|j| Input
¢ [ Performance
B Power
|__°“| Curves
B Production
9 [ Validation
[y Lab Data
|j| Error Rates

[ Process Simulation :| Under Development

* The graphical user interface will run in
standard platforms which support JAVA/SWING

* The interface with consist of a Menu Bar for
global functions and general utilities

* Application specific functions will be accessed
through tree structured gateways to various
application functionality
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~®"  (Clean Coal Process SimulatorGUI

|£| Clean Coal Process Simulator & t - I‘Elﬂl-a—hj

[ie|Icu:rIs Libraries WorkSheets Help

Ereﬂte Hew Mine Alt-1 Under Deue|npment
Open Existing Mine B

Save :
Save as ... e The file menu provides for creating, opening

Save All . . . .
saving and closing of various mine databases
Export P&ID

Close

Exit * The ability to add additional features is

|j‘| Air Dry Basis prOVIdEd
D Flow Diagram :
E‘] Equipment
D Cost Analysis
E‘] Deliivery
D Input
¢ [ Performance
D Fower
[} Curves :
D Production W
¢ [ validation :
[} Lab Data
D Error Rates
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| £ Clean Coal Process Simulator E@lﬁ

File Innl5| Libraries WorkSheets Help

[ P| Preferences n “|Under Development

¢ [ options ':
7 Faw Output (ROM)
|j| Crushed

[ Float-sink  Preferences and application options will be

., dgrfamd provided to:
o ] Input
D Raw . . .
[ Dy Basis * Support application display and other
|| [} Air Dry Basis functions
[} Flow Diagram :
|j| Equipment :
[ Cost Analysis e Control printer and other operations
|j| Deliivery :
[y Input B
¢ [ Performance  Allow or restrict certain simulator

%Z”W“ generated processes from the final
urves o

[ Production simulations
¢ 3 validation :

[y Lab Data

|j| Error Rates
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| £ Clean Coal Process Simulator E@lﬁ

File Tools Libraries WorkSheets I;IE.}|

1 Process Simulation “| || Contents  bment
9 [CJ Coal Data | | index
[y Raw Qutput (ROM) 11,
|j| Crushed §§
[ Float-Sink * Help Documentation will be written in XHTML
1 [y washed :
9 [ Plant :
¢ EEM * Contents, index ad search capabilities will be
Raw :
) Dry Basis supported
D Air Dry Basis
%E';:}'pi‘qii?m * Help will appear in a separate window to allow

[ Cost Analysis the user to interface with the Simulator
|j| Deliivery :
|j| Input B
¢ 7 Performance *Standard print capabilities to be provided
B Power :
|__°“| Curves
B Production
9 [ Validation
[y Lab Data
|j| Error Rates

Search




AT

KSHARPEKW

N

Clean Coal Process Simulator GUI

| £ Clean Coal Process Simulator =NRCIN X
File Tools Libraries WorkSheets Help
[ Process Simulation “| Under Development
¢ [ Coal Data :
B |Rﬂw Dutpu’[ ERDM” Baroud OCP 100 ROM COAL DATA
|j| Crushed
B Float-Sink Qver Size Overs Under Under
B Washed (mm) | Overs | Cum | Overs |Size(mm)| Under | Cum | Under
| ! Size Fraction mm Wil Ash% | Moist% | plus [CumWi%| Ash% |CumM%| minus [CumWi%| Ash% [CumM%
¢ [ Plant plus 200 420 | 5220 | 7.40 200 420 | 5220 | 7.40 200 | 9580 | 47.35 | 5.4
¢ 3 Input 200 150 16.10 | 49.80 | 7.00 150 2030 | 5030 | 7.08 150 79.70 | 46.86 | 5.24
D 150 100 16.60 | 4890 | 5.0 100 36.90 | 49.67 6.51 100 63.10 | 4632 | 5.00
Raw 100 50 13.90 | 4820 | 550 50 50.80 | 49.27 6.23 50 4920 | 4579 | 4.8
D Dry Basis 50 25 2210 | 4960 | 5.10 25 72.90 | 49.37 5.89 25 27.10 | 4268 | 438
] ) 25 13 13.00 | 4560 | 5.00 13 8500 | 48.80 | 5.75 13 1410 | 3999 | 477
D Air Dry Basis 13 6 350 | 4150 5.30 6 89.40 | 4851 5.74 6 10.60 | 39.49 4.59
EI Flow Diagram 6 3 390 | 4010 | aso 3 9330 | 48.16 | 5.68 3 6.70 3914 | 464
) 3 0.5 3.40 3820 | 420 0.5 9670 | 47.81 | 5.63 0.5 330 | 4010 | 5.0
D Equipment 0.5 0 .30 40.10 5.10 0 100.00 | 47.56 5.61 0 0.00
EI Cost Analysis Total | 100.00 | 47.56 5.61
|j| Deliivery

|j| Input
¢ [ Performance
B Power
|__°“| Curves
B Production
9 [ Validation
[y Lab Data
|j| Error Rates

e Simulated input/output typical for many tree

interfaces

 All application capabilities to be written in

JAVA and stored in XML format

11



-
ya

&

AT 0w
/ SHARPE%\)

RAW COAL QUALITY AND WASHABILITY

GUI - PROXIMATE DATA

Table 3 — TYPICAL PROXIMATE ANALYSIS INPUT DATA FIELDS

Test Air dried basis 60%RH & 40deg.C
Moisture % Mps Mg,
Ash % AADB AEO
V% VM ADB VM, EQ
FC% F CADB F CEQ
GCV (KcallKg.) GCVipg | = emee--
HGI HGIADB """
Color & Text Style Coding
Headings >> Size, mm Data Input >> Mypp

M = Moisture
VM = Volatile Matter
GCV = Gross Calorific Value

A = Ash
FC = Fixed Carbon
HGI = Hard Grove Index

12
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RAW COAL QUALITY AND WASHABILITY

GUI FOR ROM SIZE CUM ASH

Table 1 — ROM (UNCRUSHED) TYPICAL SIZE CUM ASH INPUT DATA FIELDS

Size, mm Wit% Ash% Moisture%
+200 W, 500 A 00 M 200
200 -100 W0-100 A200-100 M>00-100
150-100 Wi 50-100 A;50-100 M;50-100
100-50 Wi00-50 A;00-50 M100-50
50-25 W5 Aso-25 Mso-25
25-13 w25.13 A25.13 M25-13
13-6 W13.5 A13-6 MI.?-S
6-3 W5.3 As-_? MS-_?
3-0.5 W55 Asos Mso5
-0.5 W.0,5 ‘4-0.5 M-O.S
Totals W, Ay M,
Color & Text Style Coding
Headings >> Size, mm Data Input >> W, Calculated Values >»>W;, A;, M;

13



Table 2 — (CRUSHED) TYPICAL SIZE CUM ASH INPUT DATA FIELDS
Size, mm Wit% Ash% Moisture%
90-29 Wio-2s Asp-25 Mso-25
25-13 Wis.13 Azs13 M543
13-6 Wise Aizs M3
6-3 We.3 As-3 Ms.3
3-0.5 Wsos Azos M5
-0.5 Wo.s Aos My s
Totals W, A; M,
Color & Text Style Coding
Headings >> Size, mm Data Input >> W, Calculated Values >»>W;, A;, M;

RAW COAL QUALITY AND WASHABILITY

GUI - CRUSHED SAMPLE SIZE CUM ASH

14
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RAW COAL QUALITY AND WASHABILITY

GUI - FLOAT - SINK RESULTS

Table 4 — TYPICAL FLOAT — SINK INPUT
Size (mm) 50 - 25 25-10 10-6 6-3 3-0.5 50 - 0.5
Sample Wt 56.0 16.6 1.2 5.2 6.2 95.2
Wt % 58.8 17.4 11.8 5.5 6.5 100.0
Wt % Ash% Wt % Ash% Wt % Ash% Wt % Ash% Wt % Ash% Wt % Ash%
< 1.4 0.5 14.2 | 33 | 13.7| 3.6 9.2 9.2 | 77| 204 | 60 | 31 8.9
14 | 15 6.4 21.8 | 126 | 21.9| 105 | 17.7| 116 | 176 | 13.7 | 17.0| 8.7 | 204
1.5 1.6 19.4 | 301 | 200 | 30.7 | 16.3 | 26.4| 158 | 26.7 | 156 | 259 | 18.7 || 29.4
1.6 1.7 18.7 | 387 | 179 | 39.2 | 171 | 346 | 151 | 348 | 143 | 343 | 17.9 || 37.9
1.7 1.8 8.8 44.1| 55 | 448 | 152 | 422 | 128 | 420 | 128 | 423 | 9.5 | 43.5 |
1.8 1.9 10.3 || 49.8 | 110 | 49.9 | 108 | 49.9 | 110 | 49.5| 89 | 49.8 | 10.4 | 49.8
+ 1.9 35.9 | 69.8| 29.7 | 68.8| 265 | 68.6 | 245 | 68.4 | 143 | 68.5 | 31.7 | 69.4
100.0 | 48.6 | 100.0 || 44.8 | 100.0 || 42.4 | 100.0 || 39.8 || 100.0 | 32.1 | 100.0 || 45.7
Color & Text Style Coding
Headings »>> Size, mm Data Input >> Wt% Calculated Value >> Totals & Ash

15
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RAW COAL QUALITY AND WASHABILITY

GUI - WASHABILITY DATA ANALYSIS

Table 5 — TYPICAL WASHABILITY DATA DEVELOPED FROM FLOAT-SINK TESTS

Col1 Col2 | Col3 Col4 Col5 | Col 6 | Col 7 Col 8 | Col9 | Col10 Col11 Col12 Col11 | Col12
Direct, 50-0.5mm Cumulative float, 50-0.5mm | Cumulativesink,50-0.5mm +-0.1 r-d (NGM)
Relative Wt% of | Cum Sink
: Ch. Mayer's
density -r- Wt % Ash% | Ashof |Wt% of | Wt% | Ash% | Wt%of | Wt% | Ash% r-d Wt%
. Wt% | Pt.Value
d fraction Total Ash% Ash%
< 1.4 3.1 8.9 0.3 0.3 3.1 8.9 45.4 96.9 46.8 1.6 0.3 1.4 11.8
14 | 1.5 87 20.4 1.8 2.1 11.8 17.4 43.6 88.2 49.4 7.5 2.1 1.5 27.4
1.5 | 1.6 18.7 29.4 5.5 7.6 30.5 24.8 38.1 69.5 54.8 21.2 7.6 1.6 36.6
1.6 | 1.7 17.9 37.9 6.8 14.4 48.4 29.6 31.3 51.6 60.7 39.5 14.4 1.7 27.3
1.7 | 1.8 9.5 43.5 4.1 18.5 57.9 31.9 27.2 42.1 64.6 53.2 18.5 1.8 19.9
1.8 | 1.9 10.4 49.8 5.2 23.7 68.3 34.6 22.0 31.7 69.4 63.1 23.7 1.9 42.1
> 1.9 31.7 69.4 22.0 45.7 100.0 45.7 84.2 45.7
100.0 46.2 45.7
Color & Text Style Coding
Headings >> Size, mm DatalInput>> Wt% Calculated Value >> A,
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TYPICAL WASHABILIT
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~ Clean Coal Process Simulator GUI

| £ Clean Coal Process Simulator E@ﬁ

File Tools Libraries | WorkSheets | Help

1 Process Simulation | Basic Lnder Development
¢ [ Coal Data Sizing
[} Raw Output (F

%EEEL * Worksheets are be displayed here to provide
[} washed | for review of intermediate data used in

|1 ?F'D'fﬁm generating the final plant design

D Raw

D DOry Basis

|| D Air Dry Basis
|j| Flow Diagram

|j| Equipment

|j| Cost Analysis

Il |j| Deliivery

Descaling

|j| Input
¢ [ Performance

B Power

|__°“| Curves

B Production
| 9 [ Validation

[y Lab Data

|j| Error Rates
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PROCESS SIMULATION

DESHALING

* THE SAMPLE ANALYSES DATA IS EVALUATED
FOR DESHALING POTENTIAL BY TWO
METHODS

1. REMOVAL OF TOP SIZE BY DRY SCALPING
SCREEN AND/OR,

2. WET HIGH GRAVITY (FLOAT AT SPECIFIC
GRAVITY GREATER THAN 1.9)
SEPARATION




< PROCESS SIMULATION

DRY BYPASSING OF FINES

* THE SAMPLE ANALYSES DATA IS EVALUATED
FOR FINE COAL BYPASS POTENTIAL USING
THEORETICAL YIELDS OF WASHABILITY
TESTS

1. BYPASS SIZE FOR DRY SCREENING AT 13,
6 OR 3 mm CAN BE SELECTED



PROCESS SIMULATION

THE COMPUTER MODEL WILL SIMULATE CLEAN
AND REJECT PERFORMANCE OF GENERIC
FLOWSHEETS AT FIVE LEVELS

LEVEL 1
— ROUGH SCALPING AND CRUSHING

LEVEL 2
— COARSE COAL (+13 MM) CLEANING ONLY

LEVEL 3

— COARSE AND FINE COAL CLEANING

LEVEL 4

— COARSE, FINE, AND ULTRA FINE COAL CLEANING

LEVEL 5

— LEVEL 4 CLEANING PLUS MIDDLINGS CRUSHING AND
REWASH

21



PROCESS SIMULATION

PROCESS SELECTION
BASED ON INPUT FROM THE USER SUCH AS:
REQUIRED CLEAN COAL ASH

MINIMUM YIELD

MINIMUM ASH IN REJECT
MAXIMUM WASHING COST

THE PROGRAM WILL SE
LEVEL OF WASHING AN

_LECT ARECOMMENDED
D REPRESENTAIVE

FLOWSHEET. USERS CAN THEN MANUALLY
MODIFY THE FINAL FLOWSHEET.

22
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SHARPE INTERNATIONAL LLC (724) B0O8-3379
2006 ST ANDREWS DRIVE, WASHINGTON, Pa 15301
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PROCESS SIMULATION

FOR DETAILED SIMULATION, FINITE
CURVE MODELING IS BEING USED

USE POLYNOMIAL CURVE
GENERATORS SUCH AS MATLAB® OR

KALEIDAGRAPH®.
(Y=M+M1+M2+ ..+MX) TO REPRESENT

THE CHARACTERISTICS OF THE SIZE
RANGE TYPICAL OF THE FEED
DISTRIBUTION TO A SPECIFIC
CLEANING DEVICE.




< I PROCESS SIMULATION

THE CURVES ARE APPROXIMATED FOR THE
TOTAL RANGE OF COAL SIZES AND ALSO
FOR THE COARSE, FINE AND SMALL COAL
RANGES.

26



< PROCESS SIMULATION

* EXAMPLE

— FOR THE 100 X 13mm SIZE RANGE, THE
THEORETICAL SPECIFIC GRAVITY DETERMINED BY
THE CLEAN PRODUCT CUMULATIVE ASH CAN BE
REPRESENTED BY THE FORMULA

SG= My+M;+M, + M,

SG = 1.2975 + 0.0006493*A! + 0.00019622*A* +
-0.0000009393*A3

EXAMPLE: USING ASH (A) = 34; SG ,_5, = 1.5095

27



PROCESS SIMULATION

* PROCESS EQUIPMENT PARTITION CURVES

THE PERFORMANCE AND EFFICIENCY OF THE
CLEANING DEVICES ARE REPRESENTED BY
PARTITION CURVES.

(TYPICAL EXAMPLE IS WHITEN FORMULA)
p = 1
1+ epr[SGSO ~ SG)

-

0.91
P = PROBABILITY OF REPORTING TO REFUSE
SG.,= CUTPOINT SG AT P = 0.5
Ep = PROBABLE ERROR BEING STEEPNESS OF CURVE

28
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Clean Coal Process Simulator GUI

| £ Clean Coal Process Simulator

[ENIES

File Tools I_.I}mries| WorkSheets Help

] Process | Equipment

¢ [ Coal [ cost Data
[ Raw OUtpot (ROM)

|j| Crushed
[} Float-Sink
|j| Washed
| ¢ =3 Plant
o ] Input
D Raw
D DOry Basis
| D Air Dry Basis
|j| Flow Diagram
|j| Equipment
|j| Cost Analysis
|j| Deliivery
| |j| Input
¢ [ Performance
B Power
|__°“| Curves
B Production
9 [ Validation
[y Lab Data
|j| Error Rates

:| Under Development

e Library Interfaces for Equipment and Costs

e Libraries will be supported with Tree
Structures for data editing and input

e Library data to be the primary source for
*Plant Design Generation

*Resulting Cost Analysis




Sl  ECONOMIC ANALYSES OF WASHED COAL

DERIVING THE COST AND BENEFITS
ECONOMICS

CAPITAL COSTS — PLANT CAPITAL COST IS
ESTIMATED USING ROUTINELY UPDATED
COST DATA FOR PLANT PHYSICAL SIZE AND
CAPACITY AND EQUIPMENT COSTS.
EQUITY AND LOAN VALUES CAN BE INPUT
AND ANALYSIS FOR ROI PERFORMED

30



3l ECONOMIC ANALYSES OF WASHED COAL

DERIVING THE COST AND BENEFITS

ECONOMICS (CONT.)

OPERATING COSTS - HISTORIC AND
CURRENT LABOR AND SUPPLY DATA,
ADJUSTED FOR INFLATION OR UPDATED IS

USED TO ESTIMATE THE OPERATING COST
PER TON.

31



el ECONOMIC ANALYSES OF WASHED COAL

DERIVING THE COST AND BENEFITS

ECONOMICS (CONT.)

YIELD/ENERGY RECOVERY — THE YIELD OF CLEAN
PRODUCT IS CALCULATED FOR THE SELECTED
PROCESS FLOWSHEET WITH ADJUSTMENTS FOR
EFFICIENCY. EFFICIENCY OF THE DEVICES IS THE
FUNCTION OF THE PARTITION CURVES
MENTIONED EARLIER. COAL CHARACTERISTICS
INCLUDING NEAR GRAVITY CONTENT ARE
ACCOUNTED FOR IN THE GENERATION OF THE
PARTITION CURVE FOR THE SPECIFIC COALS.

32



VALUES ADDED FROM USING WASHED COAL
TRANSPORTATION SAVINGS — MAXIMUM HEAT

CONTENT SHOULD BE TRANSPORTED PER
TON/KM

POWER PLANT BENEFITS - LOWER O&M COSTS
PER KWH AND IMPROVED EFFICIENCIES.

REDUCED CARBON EMISSIONS -

INTEGRATED GENERATION - MICRO POWER
PLANT AT THE WASHERY SITE

RECLAMATION — RETURN TO MINE AREA OF
WASHERY REJECTS AND FLY ASH

33
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ECONOMIC ANALYSES OF WASHED COAL

OPTIMIZING THE COAL CYCLE

« HIGH CAPACITY, LOW PER TON COST MINES

« EFFICIENT LEVEL 3 WASHERIES (HEAVY
MEDIA AND FINE CLEANING CIRCUITS) FOR
MAKING TERTIARY PRODUCTS (LOW ASH,
MIDDLING, REJECTS)

e ASH CONTENT OF WASHED COAL SHOULD
BE AS LOW AS POSSIBLE WHILE
MAINTAINING 95% ORGANIC EFFICIENCY
(MARKET DRIVEN ELSEWHERE)

« MIDDLINGS FOR CONSISTENT QUALITY TO
PIT HEAD AND MICRO GENERATION POWER
STATIONS

« PLACEMENT OF REJECTS AND ASH FROM
PROCESS BACK IN THE MINE PIT




SRl ECONOMIC ANALYSES OF WASHED COAL

AN OPTIMUM COAL USE CYCLE

Raw
Coal

Electric to

mines Rejects

= = ==

Flyash :

Lowest
Ash Clean
Coal

Pit Head e — — — —
or Micro
<« FCB Plant

Middlings

Washery

|

Reduced
Flyash
Disposal

Electric to

Washery
and Trade

35
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N2 ECONOMIC ANALYSES OF WASHED COAL

COMPARING DELIVERED COST IN HEAT UNITS
INDIAN COAL

« ASSUMPTIONS USED FOR COMPARISON:

— AVERAGE ASH CONTENT ROM IS 40.5% AT
AIR-DRIED MOISTURE OF 8%

— GCV ROM COAL IS 3540 KCAL/KG
— RAIL TRANSPORT COST IS RS 0.90/TON/KM
— COST OF ROM FOBT IS RS 550

— YIELDS SHOWN ARE BASED ON TYPICAL
RESULTS FROM WASHING DIPKA COAL AT
BILASPUR WASHERY




| ECONOMIC ANALYSES OF WASHED COAL

BENEFITS OF WASHED COAL

TRANSPORTATION

37
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—&—Raw Coal AR Ash % 40.48
Moisture % 8 For both raw
and washed coals
—l—Washed AR Ash% 25.1
Yield % 64.8 Washing fee
Rs/ton 130 475
Washed AR Ash% 30.0
Yield % 80.98 Washing fee
Rs/ton 130
0.45
Washed AR Ash% 34.0
Yield % 90 Washing fee
Rs/ton 130
0425
<
(&)
-
~
o 04
o
w
a4
>
o
o 0.375
=)
2
D
=
©
2 035
0.325
0.3

ECONOMIC ANALYSES OF WASHED COAL

Comparative Costs of Supplying Washed Coal of Various Ash Contents at Quantities Required to
Provide Equivalent Heat of Base Raw Coal to Varying Distances from the Pithead

VARYING CLEAN PRODUCT ASH CONTENT RANGE 34% - 25%

v

/4_ 34 ash

- =

25 ash

/.%/——— Raw Coal 40.5 ash

Distance in Kilometers/Data Table

| | |
600 700 800 900 1000 1100 1200 1300 1400 1500

38



ECONOMIC ANALYSES OF WASHED COAL

BENEFITS OF WASHED COAL

COST REDUCTIONS AND
IMPROVEMENTS AT POWER
STATION
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ECONOMIC ANALYSES OF WASHED COAL

andwashed coals

Washed AR Ash% 30.0

Rsiton 130

——Plant Benefits Added

——Raw Coal AR Ash % 40 48
Moisture % 8 For both rew

Yield % 79.66 Washing fee

Delivered Cost Rs per K-kcal

0.55

0.525

0.5

0475

045

0425

04

0.375

0.35

0.325

0.3

Comparative Costs of Supplying Washed Coal of Various Ash Contents at Quantities Required
to Provide Equivalent Heat of Base Raw Coal to Vanying Distances from the Pithead

VARYING CLEAN PRODUCT ASH CONTENT RANGE 34% - 25%

Raw Coal 40.5 |
\u/

J AN

,_4/ /““{Iant Benefits Adgled
/
,.

// /
7 //
)/ Raui[Coal 40.5 psh

a4
[~ : —yr
V Distance in Kilometers/Data Table
I I I O

600 700 800 800 1000 1100 1200 1300 1400 1500

N\

30 ASH WITH POWER PLANT SAVINGS

40



ECONOMIC ANALYSES OF WASHED COAL

BENEFITS OF WASHED COAL

MICRO GENERATION OF
POWER FROM WASHERY
REJECTS
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ECONOMIC ANALYSES OF WASHED COAL

—&—Raw Coal AR Ash % 40.48
Moisture % 8 For both raw
and washed coals

Washed AR Ash% 30.0
Yield % 79.66 Washing fee
Rs/ton 130

—l— Plant Benefits Added

Plant and Micro Plant Added

Delivered Cost Rs per K-kcal

0.55

0.525

0.5

0.475

0.45

0.425

0.4

0.375

0.35

0.325

0.3

Comparative Costs of Supplying Washed Coal of Various Ash Contents at Quantities Required
to Provide Equivalent Heat of Base Raw Coal to Varying Distances from the Pithead

CLEAN PRODUCT ASH CONTENT RANGE 30%

Raw Coal 40.5 - /

< 30Ash

pd
e
=

/ /‘._Pﬁnt Benefits Added
/ / \ Plant and

o Micro Gen Added

yd

/4%% -
‘ \
Distance in Kilometers/Data Table
) | | | 1|
600 700 800

Coal 40.5 ash

900 1000 1100 1200 1300 1400 1500

30 ASH WITH PLANT SAVINGS AND MICRO GEN

42



S3ll  ECONOMIC ANALYSES OF WASHED COAL

Combined Benefits

* USING A 500 MW POWER PLANT AT 1400 KM
DISTANCE AS A MODEL, THE COMBINED BENEFIT
FOR USING BENEFICIATED 30% ASH OVER A
40.5% RAW COAL WILL BE:

— RS 0.020 FOR TRANSPORTATION

— RS 0.031 FOR PLANT IMPROVEMENT

— RS 0.008 FOR REJECT BASED GENERATION
TOTAL RS 0.059 PER K-KCAL BURNED

ANNUAL BENEFIT IS OVER 50 CRORES SAVINGS
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J& ECONOMIC ANALYSES OF WASHED COAL

WASHED VS IMPORTS

—’—m‘gtﬁ%a'wf*g ﬁz’:gtﬁoﬁ Comparative Costs of Supplying Washed Coal of Various Ash Contents at Quantities Required
and Wash;d coals to Provide Equivalent Heat of Base Raw Coal to Varying Distances from the Pithead
0,
Vied 570,66 Waoning fee VARYING CLEAN PRODUCT ASH CONTENT RANGE 25% - 34%
Rs/ton 130
—— Plant Benefits Added 0.575
Plant and Micro Plant Added
0.55
—¥— Washed AR Ash% 34.0
Yield % 90 Wash?ng fee // /0
Rs/ton 130 0.525 =
—e—Washed AR Ash% 25.1 T
' ' Imported Coal @ $45 Port ~__| L / 34 Ash
0.5 ptusrtransport L — A i
>
E — / %430 Ash
S s | RawCoal40.5 —» ‘
x
5 ] / 25 As
2 0.45 ‘ \
) /
o
= 1 /,1/ 4;7
g 0425 L -
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Clean Coal Process Simulator GUI

> Expect approval of the draft Logic and GUI
design by April 1, 2011 which will support the
current delivery schedules

* Minor changes in the content of the current
interfaces and lower level interfaces are expected
during the development cycle

* Any major changes to the overall look and feel
of the user interface will be submitted for
approval during the development cycle
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S ANALYZING THE VALUE OF WASHED COAL

CLOSING COMMENTS

* USING WASHED COAL MUST BE CONSIDERED IN
AN INTEGRATED SCHEME, TRANSPORT ALONE IS
SIGNIFICANT BUT OTHER BENEFITS ARE GREATER,

* CURRENT DISTANT POWER PLANT OPERATORS
SHOULD CONSIDER OPTIMUM SCHEME FOR
DELIVERY OF LOWEST ASH TO THEIR PLANT
WHILE SHARING IN THE BENEFITS OF MICRO
POWER GENERATION,

e COMPETITION BY IMPORTED COALS

— Cont.
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ANALYZING THE VALUE OF WASHED COAL

CLOSING COMMENTS con

e WASHED COAL HAS PROVEN TO BE COMPETITIVE
WITH IMPORTED COALS FOR COASTAL PLANTS WITH
GREATER THAN 1000 KM TRANSPORT DISTANCES,

* COMPUTER MODELING OF THE COAL-USE CYCLE
WILL IMPROVE THE UNDERSTANDING OF THE
BENEFITS OF USING WASHED INDIAN COALS,

* INDIA HAS AN ABUNDANT NATURAL SOURCE OF

ENERGY IN ITS COAL RESERVES, PLAN ITS USE-USE IT
WISELY.
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