






































































































































































































































































































































































































































































































































































































































































ASHOKA GROUP
A-15 Mayapuri Industrial Area,  

Phase 1, New Delhi- 110064, INDIA.  
Ph: 28115422, 28116570, 28115308    

 Fax: 91-11-28115250
                       Email: ashokagroup@vsnl.net

Website: www.ashokaengineering.com
www.ashokaengineeringindia.com

EXPRESSION OF INTEREST 

50TPD CEMENT PLANT PROJECT
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ANNEXURE I

QUOTATION FOR PLANT & MACHINERY OF 50 TPD
O.P.C. CEMENT PLANT WITH VERTICAL SHAFT KILN

Dated: 6th May 2009 

Submitted To : Attn: Mr. C.  Srirama Raju 
Executive Vice   President  & Director  
(India Operations) 
WaterSmart Environmental Inc 
www.watersmart.com
E-mail: csr@watersmart.com
               csr@cmrpowers.com
USA
Tel:  +1. 913.897.2727 
Fax:  +1.913.897.1902 
INDIA
Tel: +91.40.3068.6869 
Fax: +91.40.2340.3370 
Mob:  +91.98.6661.5178 

PROJECT OUTLINE Ref. No.: AG/09/WSEI-01-CSR-50/00001 

Plant Capacity : 50 Tons Per Day 

Plant Type : Vertical Shaft Kiln

Payment : 35% as advance with order confirmation, and 
balance 65% against irrevocable letter of credit at 
site.

Delivery : Within 4-6 months from the date of receipt of clear 
letter of credit with advance. 

Quotation Validity : For a period of 60 days. 

For Ashoka Group 

Gaurav Khanna (gaurav@ashokaengineering.com)
Managing Partner  
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ANNEXURE I

PRICE SCHEDULE FOR PLANT & MACHINERY FOR
50 TPD VERTICAL SHAFT KILN CEMENT PLANT

SNo. Equipment
Code

Qty. Equipment Scope

A. RAW MATERIAL CRUSHING & STORAGE SECTION

1. 211HP1 01 LIMESTONE HOPPER (RCC) CLIENT

2. 211VF1 01 VIBRATORY FEEDER AG

3. 211HC1 01 HAMMER CRUSHER AG

4. 211BE1 01 BUCKET ELEVATOR AG

5. 211BC1 01 BELT CONVEYOR AG

6. 311SP1 01 STOCK PILE (RCC) CLIENT

B. RAW MATERIAL DRYING GRINDING & MEAL PREPARATION  SECTION

7. 331SG1 01 SLIDE GATE FOR LIMESTONE AG

8. 331TF1 01 TABLE FEEDER FOR LIMESTONE AG

9. 331SG2 01 SLIDE GATE FOR CLAY AG

10. 331TF2 01 TABLE FEEDER FOR CLAY AG

11. 331SG3 01 SLIDE GATE FOR ADDITIVES AG

12. 331TF3 01 TABLE FEEDER FOR ADDITIVES AG

13. 331BC1 01 BELT CONVEYOR AG

14. 331FV1 01 MOTORIZED DOUBLE FLAP VALVE AG

15. 361BM1 01 BALL MILL (OPEN CIRCUIT) AG

16. 361BF1 01 DUST BAG FILTER WITH ACCESSORIES AG

17. 391SC1 01 SCREW CONVEYOR  AG

C. RAW MATERIAL BLENDING, EXTRACTION, KILN FEED & CLINKERIZATION SECTION

18. 391SB1 01
SET

BLENDING & STORAGE SILO (RCC) CLIENT
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19. 391BF1 01 DUST BAG FILTER WITH COMPRESSOR AG

20. 411RA1 01 RAV AG

21. 411SC1 01 SCREW CONVEYOR AG

22. 431BE1-2 02 BUCKET ELEVATOR AG

23. 441HP1 01 KILN FEED HOPPER WITH OVERFLOW SCREW AG

24. 441SC1 01 SCREW CONVEYOR AG

25. 441NO1 01 NODULIZER AG

26. 461KL1 01 VERTICAL SHAFT KILN AG

27. 461MC1 01 MULTICLONE FOR KILN GASES AG

28. 471BC1 01 BELT CONVEYOR AG

D. CEMENT GRINDING & PACKING SECTION

29. 511SP1-2 02 STOCKPILE (RCC) CLIENT

30. 531SG1 01 SLIDE GATE FOR CLINKER  AG

31. 531TF1 01 TABLE FEEDER  FOR CLINKER  AG

32. 531SG2 01 SLIDE GATE FOR GYPSUM AG

33. 531TF2 01 TABLE FEEDER FOR GYPSUM AG

34. 531BC1 01 BELT CONVEYOR AG

35. 561BM1 01 CEMENT MILL (BALL MILL) AG

36. 561FV1 01 MOTORIZED DOUBLE FLAP VALVE AG

37. 561BF1 01 MILL VENTILLATION SYSTEM AG

38. 561SC1 01 SCREW CONVEYOR AG

39. 561BE1 01 BUCKET ELEVATOR AG

40. 611SB1 01 CEMENT SILO (RCC) CLIENT/ AG 

41. 611SG1 01 SLIDE GATE AG

42. 611DV1 01 DOZING VALVE AG
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43. 641PM1 01 CEMENT PACKING MACHINE AG

44. 641BC1 01 BELT CONVEYOR AG

45. 641HP1 01 SPILLAGE HOPPER AG

46. 641SC1 01 SPILLAGE RETURN SCREW CONVEYOR AG

47. 641BF1 01 BAG FILTER WITH FAN  AG
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ANNEXURE II

PRICE  SCHEDULE  FOR  MISCELLANEOUS  FIXED  ASSETS 

 
SNo. Item Description Price (US$) 

 
1. GRINDING MEDIA (30 MT) $ 28,000 

2. REFRACTORIES & CASTABLES $ 22,000 

3. ELECTRICALS: 
- L.T. TRANSFORMER & SUBSTATION 
- L.T. & M.CC DISTRIBUTION PANELS 
- L.T. CABLES 
- LIQUID ROTOR STARTERS ETC. 

$ 80,000 

4. LAB EQUIPMENT $ 25,000 

5. WEIGH BRIDGE Client’s Scope 

6. MINING EQUIPMENT & VEHICLES 
(SHOWEL, PAY LOADER, TRIPPER, PNEUMATIC DRILL ETC.)

Client’s Scope 

7. INSULATION WORK: $ 5,000 

8. WORKSHOP EQUIPMENT $ 25,000 

9. ESSENTIAL SPARES $ 24,000 

10. PLATFORMS & LADDERS $ 18,000 

11. AIR SUPPLY ARRANGEMENT, DUCTING, PIPELINE, 
CHUTES ETC.  

$ 40,000 

TOTAL $267,000 
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ANNEXURE III
PRICE SCHEDULE FOR SERVICES

SNo. Item Description Price (US$) 

1. Erection and Commissioning 

The services offered by AG will include erection & commissioning of the plant 
& machinery under its scope. Appropriate skilled and unskilled labor must be 
provided by the client in order to carry out proper erection & commissioning 
work.  
In addition to the labor the client will also have to ensure proper supply of 
power and water which are required for erection services. All tools other than 
hand tools (which will be carried by the erection team) will have to be 
provided by the client. The total number of labor required from the client 
would be in the range of 75-100 individuals depending upon the skill and 
efficiency of the respective labor.  
Since erection of the equipment is directly dependent on the civil works 
progress at site the client must ensure timely completion of required civil 
works (as per AG’s designs) for the respective equipment to be erected. 
Proper infrastructural requirements such as cranes, other lifting and 
transportation equipment must also be provided by the client for timely and 
proper execution of the erection work. A detailed schedule will have to be 
mutually agreed between AG and the client based on which the erection work 
can be planned. 

Erection Team:
10-15 for equipment erection and 5-10 at the time of commissioning. The 
team will comprise of mechanical, electrical and process related experts 
including few fitters/assemblers and special welders. The number of people 
mentioned is estimation and may vary depending upon the progress and 
requirement at site.  

Time Period of Erection & Commissioning:
The services offered by AG would be for a maximum period of 10 months.
The time period will begin from the date of start of erection work through AG‘s
experts. Any additional man months will be charged extra based on the rates 
mentioned in this quotation or as mutually decided at the time.  
The estimated time for completion of erection is 8 months where as that of 
commissioning is 2 months.  

$ 30,000 

2. Plant & Equipment Engineering 

The following are the engineering drawings that AG  will provide to the client: 

I. Basic Engineering- including: 
a. Preliminary layouts & flow sheets 
b. System design to keep capital & operating costs at optimum level. 
c. Concept & report for compressed air supply, water storage, water 

distribution & treatment (if required), plant illumination for broad lux levels 
& type of lighting fixtures, workshop & repair facilities, laboratory facilities. 

II. Detailed Engineering- including: 
a. Final layouts & flow sheets 

$ 5,000 
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b. General arrangement drawings for all process departments, material 
handling sections & ducts/chutes. 

c. Electrical engineering arrangement drawings for indoor/outdoor receiving 
stations, sub-station load centers, motor control stations, thyristor 
convertor rooms, main tunnels & trenches, cable routes & route details, 
cable scheduling  & cable termination details, field mounted electrical 
equipment, system & equipment earthing, lightning protection for plant 
structures. 

d. Equipment fabrication drawings for equipment under the scope of the 
client that has to be manufactured by the client itself. 

e. Drawings/details for equipment erection.  
f. Detailed technical specifications (to the extent required) for- micro 

processor based control system comprising CPU’s (if any), input/output 
racks for plant & supervisory level controls, including un-interrupted 
power supply system, field sensors & process instruments, instrument 
power distribution boards/junction boxes/instrument panels, impulse 
piping & erection hardware.  

g. Process & instrumentation diagrams, block interlocking diagrams for 
material handling sections, cabling concept for instrumentation & control 
cables, interfacing diagrams for any PC controlled drives, interfacing 
diagrams for sub-control systems, details of close loop controls. GA 
drawings showing location of field mounted instruments, layout of control 
areas, mimic diagrams.  

h. Engineering specifications and data for all equipment including bought out 
items under the scope of the client.  

3. Civil Engineering Drawings

AG will supply complete civil details & drawings relating to the entire plant & 
machinery as well as the sheds and buildings to house the plant as per the 
following details: 
a. Foundation & construction precautions including preparation of 

specifications for release to tenders for carrying out soil investigation & 
topographic survey work to the extent required.  

b. Design foundations, buildings & structural’s in conformity with project 
engineering & general arrangement drawings.  

c. Construction drawings including RCC work and steel work for civil 
contractor and structure fabricator to execute work at site.  

d. Schematic drawings/details for roads, drainage system & sanitary system 
within the plant area.  

$ 5,000 

4. Civil Works Supervision

The services offered by AG includes site supervision for civil construction 
relating to all plant machinery & equipment, plant buildings, supporting steel 
structures for machinery, fans, silos and hoppers.  

$ 5,000 

5. Travelling, boarding, lodging and insurance charges. An additional 100 USD/ 
Person/ Day @ 8Hrs Charges will be extra to the buyers account 

Clients Scope 

Total $ 45,000 
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ANNEXURE IV

PRICE SUMMARY FOR PLANT & EQUIPMENT OF 50 TPD 
VERTICAL SHAFT KILN CEMENT PLANT

SNo. Section Price (US$) 

A. Raw Material Crushing & Storage Section $ 50,000 

B. Raw Material Drying Grinding and Meal Preparation Section $ 120,500 

C. Raw Material Blending, Extraction, Kiln Feed & Clinkerization Section $ 120,000 

D. Cement Grinding & Packing Section $ 150,000 

PLANT & MACHINERY TOTAL: $ 440,500 

E. Miscellaneous Fixed Assets $ 267,000 

TOTAL (INCLUDING MACHINERY & MISC. FIXED ASSETS): $ 707,500 

F. Erection/Commissioning & Consultation Services $ 45,000 

TOTAL (INCLUDING MACHINERY, ASSETS & SERVICES): $ 752,500 



10

ANNEXURE V

TECHNICAL SPECIFICATION FOR PLANT & MACHINERY FOR
50 TPD VERTICAL SHAFT KILN CEMENT PLANT

SNo. Equipment
Code

Equipment Specifications Scope

A. RAW MATERIAL CRUSHING & STORAGE SECTION

1. 211HP1 LIMESTONE HOPPER
Size 
Construction  
Capacity   
Lining

:
:
:
:

TSS
RCC 
25 Tons 
Rails/Cut I beams/Steel Plates 

2. 211AF1 VIBRATORY FEEDER
Size      
Capacity    
Drive 

:
:
:

500mm x 2500mm 
15 MT/Hr.
2.2 KW, 1440 RPM, TEFC Motor 

3. 211HC1 HAMMER CRUSHER 
Type
Capacity    
Average Feed size   
Max. Feed Size 
Discharge size  
Inlet & outlet chute   
Drive Transmission    

:
:
:
:
:
:
:

Open circuit single stage crushing 
10 TPH. 
100 mm
150 mm edge length. 
-20mm @ 80% passing  
MS Fabricated to suit site 
From motor pulley to machine 
pulley through V Belts. 

4. 211BE1 BUCKET ELEVATOR
Capacity    
Size      
Drive     

:
:
:

10 MT/Hr 
12 m c/c 
7.5 KW, 1440 RPM TEFC Motor 
through gearbox 

5. 211BC1 BELT CONVEYOR
Belt Size 
Length   
Position   
Drive    

:
:
:
:

400mm width 
15 m long (Approx.), Exact TSS 
Horizontal without inclination 
2.2 KW, 1440 RPM, TEFC Motor 
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6. 311SP1 STOCKPILE
Quantity    
Total capacity 
Individual capacity   

Material of Construction  
Material handled  
No. of hoppers  
Hopper construction   

:
:
:

:
:
:
:

1 No. 
900 MT
750MT for limestone 
100 MT for clay 
50 MT for additives (iron ore)  
RCC 
Limestone, clay & additives 
3 Nos.  
MS Fabricated at site 

  
B. RAW MATERIAL GRINDING & MEAL PREPARATION SECTION

 
7. 311SG1 SLIDE GATE

Material handled 
Type
Size 
Construction 

:
:
:
:

Limestone 
Manually operated 
500mm x 500mm 
MS Fabricated  

8. 311TF1 TABLE FEEDER
Material to be handled  
Capacity 
Size 
Drive 

:
:
:
:

Limestone 
7.5 MT/Hr. 
500 mm table diameter 
3.7 KW geared motor 

9. 311SG2 SLIDE GATE
Material handled 
Type
Size 
Construction 

:
:
:
:

Clay 
Manually operated 
500mm x 500mm 
MS Fabricated  

10. 311TF2 TABLE FEEDER
Material to be handled  
Capacity 
Size 
Drive 

:
:
:
:

Clay 
3 MT/Hr. 
400 mm table diameter 
2.2 KW geared motor 

11. 311SG3 SLIDE GATE
Material handled 
Type
Size 
Construction 

:
:
:
:

Additive
Manually operated 
500mm x 500mm 
MS Fabricated  

12. 311TF3 TABLE FEEDER
Material to be handled  
Capacity 
Size 
Drive 

:
:
:
:

Additive
3 MT/Hr. 
400 mm table diameter 
2.2 KW geared motor 
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13. 311BC1 BELT CONVEYOR
Belt Size    
Total Length  
Drive   

:
:
:

400 mm width 
15 m (Approx.), Exact TSS  
3.7 KW, 1440 RPM, TEFC Motor  

14. 331FV1 MOTORISED DOUBLE FLAP 
VALVE
Size     
Capacity    
Material of Flap   
Material of Body    
Material of Springs   
Type of bearings   
Type of sealings 
Drive   

:
:
:
:
:
:
:
:

200 mm x 200 mm 
7.5 TPH 
M.S. Plate 
M.S.
Spring alloy steel 
Ball bearings 
Rubber seals 
1.5 KW geared motor, 30RPM O/P 

15.

a.

361 BM1 

361BM1

RAW MILL (Ball Mill)

BALL MILL 
Type of mill 
Cylinder Size 
No. of Chambers 
Mill speed 
Capacity 
Working hours 
Fineness 
Grindability (kWh/t) 

Grinding Media 
Type of Mill Liners 
Mill shell material 
Shell thickness 

:
:
:
:
:
:
:
:

:
:
:
:

Open circuit, Gravity Discharge 
1.5 m Dia x 5.25 m Long 
2 Nos. 
26 RPM (Approx.) 
4 TPH 
20 Hrs. (Theoretical) 
8% on 90 u 
Assumed: 
Bond Index : 6.5 kWh/sh.t 
Sp.
25 MT 
Mn Steel Lifter Wavic Liners 
MS Plate IS 2002, Grade IIA 
18 mm 

b. TRUNIONS 
Quantity    
Material     

Method of Attachment   

:
:

:

2 Nos. 
Cast Steel IS-2708 Grade III, 
Ultrasonically tested 
Bolting

c. TRUNION BEARING HOUSING 
& BUSH 
Qty.
Material    
Bush Material    
Bush liner   

:
:
:
:

2 Nos. 
Fabricated from M.S. 
Cast Steel IS 1030 (spherical) 
Water cooled babited liner (White 
Metal)
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f. DIAPHRAGM 
Type

Lining plate material  
Thickness of liners   
Diaphragm Construction 

:

:
:
:

Double diaphragm between drying 
compartments and single 
diaphragm at discharge end of 
shell.
12-14% Mn. Steel 
25-30 mm 
Fabricated from M.S. and bolted 
with the mill shell 

g. MANHOLES 
Quantity    
Size     

:
:

2 Nos. 
650 mm x 550 mm each 

h. GIRTH GEAR 
Material    

Face width    
No. of Segments   
Type of Attachment  
Lubrication Arrangement  

:

:
:
:
:

Cast Steel IS-2644 Grade II or 2708 
Grade IIIA 
200 m 
Two
On flanges of the end bottom shell. 
Sump bath 

i. PINION
Material    
Face width    
Lubrication Arrangement  

:
:
:

Forged EN-24 
225 mm 
Sump bath 

j. GEAR GUARD 
Material    : M.S. Fabricated 

k. PINION SHAFT 
Pinion Shaft    
Bearing Type  

Drive      

:
:

:

Steel forging EN-8 
Twin White metal bearings/Roller 
bearings. 
100 KW, 1000 RPM HT motor with 
double reduction gearbox 

l. 361MD1 MAIN DRIVE FOR MILL 
Type
Motor power 

:
:

Helical/spur 
100 kW, 1000 RPM 

m. 361LU1-2 LUBRICATION SYSTEM FOR 
PREJACKING AND MAIN 
BEARINGS
Qty.
Type

:
:

2 Nos.  
Forced lubrication with prejacking 

Note: Specifications are subject to variation depending upon raw material 
characteristics.
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16. 361BF1 DUST BAG FILTER WITH 
ACCESSORIES
Type
Purpose 
Capacity 
Material of bag 
Air to cloth ratio 
Type of discharge device 
Operating Temperature 

:
:
:
:
:
:
:

Pulse jet filteration 
Dust collection in raw mill section 
10,000 m3’/hr.
Polyester 
1.2 m3/m2/min.  
Rotary air lock 
800 C 

17. 391SC1 SCREW CONVEYOR 
Size 
Capacity 
Purpose   

Drive  

:
:
:

:

250 mm diameter x 5 m length 
5 TPH 
To return material spillage back to 
the raw mill 
2.2 KW, 1440 RPM TEFC motor 

 
 

C. RAW MATERIAL BLENDING, EXTRACTION, KILN FEED & CLINKERISATION SECTION

   
18.

a.

391SB1 BLENDING & STORAGE SILO

SILO
Qty.     
Type
Blending Type    
Construction    
Proposed Capacity   
Proposed Size    

:
:
:
:
:

1 Unit 
Inverted Cone Bottom 
Continuous 
RCC/Steel 
250 MT 
TSS (Dependent on layout) 

b. SILO ACCESS HATCHES & 
DOORS 
Qty:
Construction    
Size     

:
:
:

3 Nos. 
Site fabricated from M.S. 
500 x 650 mm 

c. 391AE1 SET OF AERATION 
EQUIPMENT
Qty.
Capacity 
Supply including 

:
:
:

1 Set
Suitable for 500 MT silo 
Set of open air slides, axial fan for 
silo cone venting, piping and 
accessories. 

d. 391LI1-2 LEVEL INDICATORS 
Top silo high level indicator 
Top silo low level indicator          

:
:

1 No.
1 No.

f. 411SG1
411PG1

MANUAL & PNEUMATIC SLIDE 
GATES
Qty.     
Size     
Capacity    

:
:
:

1 Nos. Each 
200 mm 
10TPH
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g. 411AS1-2 SET OF AIR SLIDES WITH FAN 
Qty
Purpose    
Capacity  
Size  
Type of cloth 
Supply Including  

:
:
:
:
:
:

1 Nos.  
For material discharge from silo 
5 TPH 
200 mm width 
Polyester woven fabric 
1 No. Fan common for both air 
slides

19. 391BF1 DUST BAG FILTER WITH 
COMPRESSOR
Type
Capacity 
Material of bag 
Air to cloth ratio 
Static pressure at inlet 
Fan capacity 

:
:
:
:
:
:

Pulse jet, flush mounted 
3000 m3’/hr.
Polyester 
1.2 m3/m2/min.  
-350 mm WG 
3250 m3’/hr.

20. 411RA1 ROTARY VENT FEEDER
Capacity 
Feed material  
Size 
Type of Drive   

:
:
:
:

5 TPH 
Raw meal 
175 mm diameter 
Geared motor 

21. 391SC1 SCREW CONVEYOR 
Size 

Capacity 
Purpose   
Drive  

:

:
:
:

300 mm diameter x 5m length 
(Approx.)
5 TPH 
To feed bucket elevator 
3.7 KW, 1440 RPM TEFC motor 

22. 431BE1-2 BUCKET ELEVATOR
Qty.
Capacity   
Size  
Drive     

:
:
:
:

2 Nos. 
5 MT/hr. Each 
10 inch bucket size, height TSS 
7.5 KW, 1440 RPM TEFC Motor 
through gearbox 

23.

a.

b.

441HP1 KILN FEED HOPPER WITH 
OVERFLOW SCREW 

HOPPER
Size 
Construction  
Capacity  

OVERFLOW SCREW  
Size 
Capacity 
Purpose   
Drive  

:
:
:

:
:
:
:

3 m x 3 m
MS Fabricated 
15 Tons 

150 mm diameter x length TSS  
15 TPH 
To feed bucket elevator 
2.2 KW, 1440 RPM TEFC motor 
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24. 441SC1 SCREW CONVEYOR 
Size 
Capacity 
Purpose   
Drive  

:
:
:
:

200 mm diameter x length TSS  
5 TPH 
To feed bucket elevator 
2.2 KW, 1440 RPM TEFC motor 

25. 441NO1 NODULIZER 
Size  
Capacity 
Construction 
Drive 

:
:
:
:

1.8 m diameter x 350 mm deep 
5 MT/hr. 
MS Fabricated  
15 KW,  1440 RPM, TEFC motor 

26. 461KL1 VERTICAL SHAFT KILN 
Capacity 
Running hours 
Type

Size 
Rotary grate speed 
Discharge 
Construction 
Lining
Drive 

:
:
:

:
:
:
:
:
:

50 MTPD 
24 hrs 
Vertical shaft rotary type with 
conical grate 
1.78 m diameter x 7.5 m high 
0-4 Rev/hr. 
Tripple discharge gate 
MS Fabricated 
Brick refractory lining 
5.5 KW, 1000 RPM with vertical 
gearbox

27. 461MC1 MULTICLONE FOR KILN GASES
Capacity 
Type of Dust 
Operating Temperature 
Dust load @ inlet 
Dust load @ outlet 
Discharge Equipment 

:
:
:
:
:
:

3000 m3/hr.
Abrasive 
1500-1800 C
35 gm/Nm3

250 gm/Nm3

Rotary air lock 

28. 471BC1 BELT CONVEYOR
Type

Belt Size    
Total Length 
Purpose  

Drive   

:

:
:
:

:

Heat resistant inclined belt 
conveyor 
400 mm width 
18 m (Approx.), Exact TSS  
To transport clinker from kiln outlet 
to kiln yard 
2.2 KW, 1440 RPM, TEFC Motor  

 
D. CEMENT GRINDING & PACKING SECTION

 
29. 511SP1-2 STOCKPILE

Quantity    
Total capacity 
Individual capacity   

Material of Construction  
Material handled  
No. of hoppers  
Hopper construction   

:
:
:

:
:
:
:

2 Nos. 
800 MT
750 MT for clinker  
50 MT for gypsum   
RCC 
Clinker & gypsum 
2 Nos.  
MS Fabricated at site 
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30. 531SG1 SLIDE GATE
Material handled 
Type
Size 
Construction 

:
:
:
:

Clinker
Manually operated 
500mm X 500mm 
MS Fabricated  

31. 531TF1 TABLE FEEDER
Material to be handled  
Capacity 
Size 
Drive 

:
:
:
:

Clinker
5 MT/Hr. 
500 mm table diameter 
2.2 KW geared motor 

32. 531SG2 SLIDE GATE
Material handled 
Type
Size 
Construction 

:
:
:
:

Gypsum  
Manually operated 
500mm x 500mm 
MS Fabricated  

33. 531TF2 TABLE FEEDER
Material to be handled  
Capacity 
Size 
Drive 

:
:
:
:

Gypsum 
1.5 MT/Hr. 
400 mm table diameter 
2.2 KW geared motor 

34. 531BC1 BELT CONVEYOR
Type
Belt Size    
Total Length  
Drive   

:
:
:
:

Inclined & horizontal 
400 mm width 
20 m (Approx.), Exact TSS  
2.2 KW, 1440 RPM, TEFC Motor  

35.

a.

561BM1

561BM1

CEMENT MILL (Ball Mill)

BALL MILL 
Type of mill 
Cylinder Size 
No. of Chambers 
Mill speed 
Capacity 
Working hours 
Fineness 
Grindability (kWh/t) 

Grinding Media 
Type of Mill Liners 
Mill shell material 
Shell thickness 

:
:
:
:
:
:
:
:

:
:
:
:

Open circuit, End Discharge 
1.5 m Dia x 6.25 m Long 
2 Nos. 
26 RPM (Approx.) 
4 TPH 
20 Hrs. (Theoretical) 
5% on 90 u 
Assumed: 
Bond Index: 9.5 kWh/sh.t 
Sp.
30 MT 
Mn Steel Lifter Wavic Liners 
MS Plate IS 2002, Grade IIA 
22 mm 

b. TRUNIONS 
Quantity    
Material     

Method of Attachment   

:
:

:

2 Nos. 
Cast Steel IS-2708 Grade III, 
Ultrasonically tested 
Bolting
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c. TRUNION BEARING HOUSING 
& BUSH 
Qty.
Material    
Bush Material    
Bush liner   

:
:
:
:

2 Nos. 
Fabricated from M.S. 
Cast Steel IS 1030 (spherical) 
Water cooled babited liner (White 
Metal)

f. DIAPHRAGM 
Type

Lining plate material  
Thickness of liners   
Diaphragm Construction 

:

:
:
:

Double diaphragm between drying 
compartments and single 
diaphragm at discharge end of 
shell.
12-14% Mn. Steel 
25-30 mm 
Fabricated from M.S. and bolted 
with the mill shell 

g. MANHOLES 
Quantity    
Size     

:
:

2 Nos. 
650 mm x 550 mm each 

h. GIRTH GEAR 
Material    

Face width    
No. of Segments   
Type of Attachment  
Lubrication Arrangement  

:

:
:
:
:

Cast Steel IS-2644 Grade II or 2708 
Grade IIIA 
200 mm 
Two
On flanges of the end bottom shell. 
Sump bath 

i. PINION
Material    
Face width    
Lubrication Arrangement  

:
:
:

Forged EN-24 
225 mm 
Sump bath 

j. GEAR GUARD 
Material    : M.S. Fabricated 

k. PINION SHAFT 
Pinion Shaft    
Bearing Type  

Drive      

:
:

:

Steel forging EN-8 
Twin White metal bearings/Roller 
bearings. 
110 KW, 1000 RPM HT motor with 
double reduction gearbox 

l. 561MD1 MAIN DRIVE FOR MILL 
Type
Motor power 

:
:

Helical/spur 
110 kW, 1000 RPM 

m. 561LU1-2 LUBRICATION SYSTEM FOR 
PREJACKING AND MAIN 
BEARINGS
Qty.
Type

:
:

2 Nos.  
Forced lubrication with prejacking 
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36. 561FV1 MOTORISED DOUBLE FLAP 
VALVE
Size     
Capacity    
Material of Flap   
Material of Body    
Material of Springs   
Type of bearings   
Type of sealings 
Drive   

:
:
:
:
:
:
:
:

200 mm x 200 mm 
5 TPH 
M.S. Plate 
M.S.
Spring alloy steel 
Ball bearings 
Rubber seals 
1.5 KW geared motor, 30RPM O/P 

37. 561BF1 MILL VENTILLAITON SYSTEM
Type
Capacity 
Material of bag 
Air to cloth ratio 
Static pressure at inlet 
Fan capacity 

:
:
:
:
:
:

Pulse jet 
5,000 m3’/hr. 
Polyester 
1.2 m3/m2/min.  
-350 mm WG 
5,500 m3’/hr. 

38. 561SC1 SCREW CONVEYOR 
Size 
Capacity 
Purpose   
Drive  

:
:
:
:

200 mm diameter x 7.5 m length   
5 TPH 
To feed bucket elevator 
1.5 KW, 1440 RPM TEFC motor 

39. 561BE1 BUCKET ELEVATOR
Qty.
Capacity   
Size  
Drive     

:
:
:
:

1 No. 
5 MT/hr.
8 inch bucket size, height TSS 
3.7 KW, 1440 RPM TEFC Motor 
through gearbox 

40.

a.

611SB1 CEMENT SILO

SILO
Qty.     
Type
Material handled   
Construction    
Proposed Capacity   
Proposed Size    

:
:
:
:
:
:

1 Unit 
Flat Bottom 
Cement 
RCC/Steel 
200 MT 
TSS (Dependent on layout) 

b. SILO ACCESS HATCHES & 
DOORS 
Qty:
Construction    
Size     

:
:
:

3 Nos. 
Site fabricated from M.S. 
500 x 650 mm 

c. 611AE1 SET OF AERATION 
EQUIPMENT
Qty.
Capacity 
Supply including 

:
:
:

1 Set
Suitable for 500 MT silo 
Set of open air slides, axial fan for 
silo cone venting, piping and 
accessories. 
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d. 611LI1-2 LEVEL INDICATORS 
Top silo high level indicator 
Top silo low level indicator          

:
:

1 No.
1 No.

41. 611SG1 SLIDE GATE
Material handled 
Type
Size 
Construction 

:
:
:
:

Cement 
Manually operated 
500mm x 500mm 
MS Fabricated  

42. 611DV1 DOZING VALVE
Size 
Type
Drive 

:
:
:

400mm diameter 
Rotary
1.5 KW geared motor 

43. 641PM1 PACKING MACHINE
Qty.
No. of Spouts 
Capacity 
Total output 
Type
Product to be packed 
Supply including 

:
:
:
:
:

1 No. 
Single spout 
15 MT/hr. 
300 Bags/hr. @ 50 Kg per bag 
Stationary, Electronically operated 
Finished cement 
Compressor and pipeline 

44. 641BC1 BELT CONVEYOR
Type
Belt Size    
Total Length  
Drive   

:
:
:
:

Inclined & horizontal 
650 mm width 
8 m (Approx.), Exact TSS
3.7 KW, 1440 RPM, TEFC Motor  

45. 641HP1 SPILLAGE HOPPER
Construction  
Capacity   

:
:

MS Fabricated 
3 Tons 

46. 641SC1 SCREW CONVEYOR 
Size 

Capacity 
Purpose   
Drive  

:

:
:
:

200 mm diameter x 5m length 
(Approx.)
3 TPH 
To feed bucket elevator 
2.2 KW, 1440 RPM TEFC motor 

47. 641BF1 DUST BAG FILTER WITH FAN
Type
Capacity 
Material of bag 
Air to cloth ratio 
Static pressure at inlet 
Fan capacity 

:
:
:
:
:
:

Pulse jet, flush mounted 
3000 m3’/hr.
Polyester 
1.2 m3/m2/min.  
-350 mm WG 
3250 m3’/hr.
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ANNEXURE VII

LIST OF EXCLUSIONS

CIVIL WORKS: The Client is to carry out the following civil works required for the project: 

- All civil foundations for the equipment as per AG’s drawings and details.  
- All civil works including plant and non-plant buildings, sheds, road work, 

crane runways, platforms and railings, earthmoving and excavation, 
foundations, civil and concrete work and the necessary materials, the 
steel embedded in the concrete, anchoring, bolt boxes, shims, which are 
necessary for mounting and grouting of the mounted machine parts 

- Fixing and supply of all clamps for pipes/cable trays/conduits, railings etc. 
as per AG’s details.  

UTILITIES & 
RESOURCES:

The Client is to provide the following utilities and resources required for the 
project: 

- Lighting  
- All interconnecting utility pipelines other than those within the battery 

limits of individual equipment  
- Machinery supporting structures unless otherwise mentioned in this offer 
- Water, compressed air and lubrication oil supply  
- Main fuel oil & water storage and distribution network  
- Day oil & water storage tanks as per AG’s specifications unless otherwise 

specified
- Ground water reservoir and emergency water reservoir 
- Down shop lead for cranes and railings for cranes. 
- Consumables such as electrodes, gunning materials, refractories etc.  
- All ventilating facilities and air conditioning units 
- First fill of oils, lubricants and grease.
- Fire protection equipment (if any) 
- Arrangements for incoming raw material and dispatch of finished goods  
- All Earthling works as per the local electricity rules 
- All tools, tackles and consumables as required at site other than hand 

tools carried by erection staff. 
- Platforms, floor plates, crossover bridges etc. not mentioned in the offer 
- Unloading of equipment at discharge port and further handling till site.  
- Any item of supply or work not specifically mentioned in this offer 
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ANNEXURE VIII

TERMS & CONDITIONS OF SALE

Prices: We have given ex-our works price, the ex-our work price does not include. Sale tax, 
excise duty, loading and unloading charges, freight, transit risk insurance and any 
other governmental levies and bank charges. However, all the taxes, duties and other 
levies referred to above, will be charged extra at actual in our Performa invoice and in 
final invoice as applicable at the time of dispatch of the goods.  Bank charges will also 
be charged extra at actual. 

Statutory Variation

The price for equipment other than electrical and instrumentation shall be subjected to 
price variation as under: 
- In the case of import items any increase in the exchange rate and customs duty 
between the date of this offer and the date of actual clearance of the import 
consignment will be to the purchaser’s account. 

Taxes & Duties: No taxes and duties will be applicable being export outside India. The client would 
supply us any/all necessary documents/form as may be required to get waiver for 
taxes and duties.  

Delivery: Within 6-8 months from the date of receipt of technically and commercially clear 
purchase order with requisite advance Delivery is quoted in good faith and is subject to 
situations which are within our control, usual “force majeure conditions” will apply.  If 
the advance payments mentioned under payment terms below, are delayed for any 
reason, there will be delay in delivery of equipment. 
Partial dispatches against the order shall be permitted and payment shall be made 
against each and every dispatch.  In case, break-up price is not pre-determined, 
invoices will be made out by us representing approximately the prices of each lot and 
the amount of any such invoice shall not be disputed so long as the aggregate value of 
the invoices does not exceed the total amount of contractually due to us.   
Should it be necessary to discontinue the progress flow during processing due to any 
amendment or addition for which the buyer is responsible a new delivery time must be 
agreed upon when the progress is reassumed. 
Late delivery does not give the customer the right to withdraw from the contract. Full 
dispatch instruction should be furnished along with the order otherwise sufficiently in 
advance SOS that dispatches can be affected immediately after the goods are ready. 

Payment: 35% advance with order confirmation through LOI/PO. Balance 65% against 
irrevocable confirmed letter of credit at sight in favor of Ashoka Group (Since Ashoka 
Group comprises of three companies i.e. Ashoka Engineering India, Ashoka Gears 
and Khanna Engineering Corporation, Ashoka Engineering India therefore after the 
finalization of the order and before the singing of the contract the supplier will intimate 
the buyer to which company the advance, L.C or any other documentation will be 
issued in favor of)  

Validity: 30 days from the date of issue of offer. 

Inspection: Inspections shall be carried-out by your representative at Ashoka’s works or any sub-
contractor which will be specified by Ashoka, if desired at your cost.  Unless otherwise 
specifically agreed upon, the equipment offered by us shall be subject to only those 
standard tests as are conducted at our/our sub-contractor’s works before delivery.  If 
any special tests are required, whether the presence of your representative or 
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otherwise they must be agreed upon at the time of conclusion of contract and the cost 
of carrying out the test will be charged extra.  If these tests are required to be 
conducted in presence of your representative you will ensure that your representative 
is present after 10 days notice from us and he will be available during the entire period 
required for special testing.  If you do not make your representative available for the 
tests, at the notified time tests will proceed in his absence and shall be deemed to 
have been made in accordance with the agreement in case of delay in progress of the 
work due to non-inspection by the customer or his representative/agent, not only 
contract delivery stands extended but also customer shall be held liable for damages.  

Freight & 
Insurance: 

All the material will be dispatched on freight to pay basis through mutually agreed 
reputed transporters. 

Transit insurance will be under buyers account. The supplier will convey the dispatch 
particulars as soon as possible after actual dispatch, to enable the purchaser to 
arrange for insurance cover. 

Warrantee: The Supplier shall warrant for the equipment supplied by them to be free from defects 
in material and workmanship for a period of 12 months from the date of commissioning 
or 18 months from the date of its dispatch whichever period concludes earlier. The 
Supplier shall repair/replace any equipment/parts of equipment supplied by him and 
found defective within the warranty period (Material/design/manufacturing defects only) 
free of charge. However the warranty shall not cover parts and equipment damaged 
due to normal wear and tear, improper operation or mishandling/improper 
maintenance, and improper or extended storage prior to startup by Purchaser 
personnel or other causes beyond the control of the Supplier. In case of replacement 
of items by the Supplier during the warranty period, the Supplier undertakes to provide 
warranty for first such replacement items. 

Cancellation: - Orders placed on us shall not be cancelled except with our written acceptance.  
In such an event, all moneys received by us will stand forfeited without 
prejudice to our other claims. In case of any balance payments due, will 
become payable immediately.   

- In the event of cancellation of the order by you on Ashoka for any reason, you 
will reimburse to Ashoka in full, all costs incurred by us towards materials and 
overheads, as existing at different stages of manufacture both at Ashoka and 
its sub/contractors.  

Exclusions: All items and services excluded from the scope of AG are mentioned in this offer. Any 
item of service not explicitly specified in this offer and which may be required for the 
project should be considered outside the considered scope of AG.   

Technical 
Specifications: 

In view of design development that may result in better functioning of the plant AG 
reserves the right to modify or amend the technical specifications of the equipment, in 
the best interest of the project. There may also be such changes as site conditions, 
parameters and Client suitability & preference is not yet discussed.

Force Majeure: The scheduled delivery date shall be extended for delays caused by circumstances of 
Force Majeure which shall be deemed to be any cause beyond the reasonable control 
of the Supplier, which prevents or impedes the due performance of the Contract and 
which with due diligence the Supplier is unable to avoid or overcome through his 
individual effort. 
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Scope Of Supply:  - Mentioned under the scope of AG. 

- We reserve the right to amend or alter the specifications relating to the supply in 
the light of later development subject to the conditions that the over all 
performance of the plant remains unaltered. Client’s approval shall be obtained, in 
case of such modifications. 

- Our supply does not include the foundation, excavation, trenches, floorings, 
plastering, steel structures to support/house equipment and other civil works, 
concrete, constructions, A.C. sheeting, building insulation.  

Ownership Only on paying the amount due under the contract the property of the goods will vest 
in the customer.  Until the goods are fully paid for, such goods shall be subject to 
charge or hypothecation in our favor by way of the security for the outstanding amount. 

Storage If for any reason goods are not lifted immediately after readiness and inspection, the 
same shall be stored on your behalf and at your risk.   
If the space does not permit to us to store the good in our own premises we are 
entitled to find the storage accommodation elsewhere at your risk and expenses. 

Secrecy Clause We wish to inform you that since our equipment is of a proprietary design for 
specialized equipment, we request you to ensure the confidentiality of the designs 
including the system, technical parameters, features, control etc.  Further, we also 
request you to ensure that you do not, in any way, for any reason, either copy or sell in 
the part or full our equipment, design, systems, technical parameters, features, 
controls etc., without permission from us. 

Jurisdiction & 
Arbitration  

- The proper law of contract will be Indian and the jurisdiction will be New Delhi 
- If there is any lack of clarity in the scope, terms and conditions of the contract, the 

same will be settled by joint discussions. However, in the event of the dispute 
arising between the buyer and Newfield in connection with scope of supply or 
other terms, it Will be referred to arbitration for settlement in accordance with the 
provisions of India arbitration act, 1940 and rules made there under or in statutory 
re-enactment’s modification or extensions they’re of. The reference will be made in 
Delhi, India.

For Ashoka Group, 

Gaurav Khanna  
Managing Partner (gaurav@ashokaengineering.com)
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Dear Mr. Steiner: 

Please accept this proposal of terms relative to the sale of the following turn-key biodiesel production equipment 
(the “Equipment”) and distillation systems:  

 Transesterification System 
 Methanol Distillation System 
 Methyl Ester Distillation System 

 
The Standard Equipment in this Proposal is designed to enable you to utilize filtered and purified algae oils for 
Biodiesel production.   Optional systems are quoted so as to provide a Methanol Distillation and Methyl Ester 
Distillation system.  The equipment and total systems quoted herein are sized for 60 MMGY of biodiesel production 
(nameplate capacities are based on 80% uptime) and is designed to scale up cost-effectively to greater capacities.  
In addition to providing a quotation relative to your purchase of the Equipment, we have provided additional 
information regarding our process engineering and affiliated equipment plant design and construction (EPC) 
capabilities. Detailed information regarding our affiliated EPC services and pricing for a full EPC wrap of your 
project (i.e., our provision of everything from engineering through commissioning inclusive of all balance of plant 
work from pipe-to-pipe for your site) is available upon request.   

The following constitutes certain non-binding terms presented for discussion purposes and in furtherance of your 
purchase of the equipment, and are not intended to create any legal or binding obligation or commitment on the part 
of any party. A legal and binding commitment with respect to your purchase of the equipment shall result only from 
the authorization, execution and delivery by WaterSmart Environmental, Inc. (“WaterSmart”) and GreenShift 
Corporation (“GreenShift”) of definitive agreements relative to your purchase of the Equipment.  

The balance of this document provides narrative details pertaining to the Equipment as well as our pricing per sub-
system. If the proposed terms and conditions contained herein are satisfactory, please sign as indicated below and 
we will prepare definitive agreements relative to your approved purchases.  We appreciate the continued opportunity 
to work with you and we look forward to servicing your needs as you grow. 

 Sincerely, 

 GREENSHIFT CORPORATION 

  

 By: ___________________________ 

 Name: John Tengwall 
 Title: VP Biodiesel Sales  
AGREED TO AND ACCEPTED:  

WATERSMART ENVIRONMENTAL, INC.  

  

By: ___________________________  
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Section 1 Summary of Technological Capabilities 

Process Intensified Esterification 

Traditional Esterification processes typically require several hours to complete the conversion of qualified vegetable 
oils and animal fats into biodiesel; we intensify and idealize the conditions under which Esterification occurs and we 
are consequently able to complete the conversion in less than 6 minutes instead of hours under true plug 
(continuous) flow conditions – at a much smaller scale than traditional processes, and at reduced capital and 
operating costs as compared to traditional processes.  

With the GreenShift technology, fats and oils simply move through the process with no need to linger at any 
particular stage while a reaction is allowed to complete; targeted fats and oils are reacted as they pass through the 
system. This has several compelling implications for developers and operators of biodiesel production facilities: 

Reduced Equipment and Related Infrastructure Needs – reacting the fats and oils as they move through 
the system versus at several stops along the away simply reduces the amount of tanks, pumps, controls, 
pipes, utilities, and square feet of floor space required to produce biodiesel. 

Process Time – intensifying the chemical reactions involved in biodiesel production accelerates reaction 
rates. Increased reaction rates correspond to less time required to complete the process, less equipment to 
manage raw materials as reactions are completed, and overall less labor and other operating and 
maintenance expenses. 

Greater Native Feedstock Tolerances – standard biodiesel processing will require feedstocks to comply 
with a range of relevant material specifications – the chemical reactions involved in a conventional process 
will not produce the desired product quality if feedstocks are out of specification. Intensifying the relevant 
chemical reactions increases the tolerance of the process to a wider array of feedstocks and enables more 
liberal material specification requirements. 

These benefits translate to reduced capital and operating expenses and a broader feedstock market for the client and 
equate to reduced financial, operational and market risk for the client and its stakeholders. 

The modular aspect of the GreenShift technology allows developers and their financing sources to incur less 
financial and operating risk as they initiate production at, for example, a 10, or a 20 million gallon per year 
production facility, and then leverage their cash flows to scale plant sizes up into their desired markets.  An 
additional 10 or 20 million gallon per year system can simply be plugged into an existing plant with reduced balance 
of plant costs. 

Most standard technologies, regardless of size, are designed to process a specific feedstock at any given time. The 
modular aspect of the GreenShift systems allows operators to dedicate process lines to specific feedstocks or blends 
of feedstocks (for example, the first 20 million gallon line would process one type of feedstock, while the second 
processes another feedstock. When a standard processing facility needs to be shut-down for maintenance or has a 
process upset, the operator’s whole business stops. Modularity enables operators to keep their business operating as 
lines are iteratively shut-down for maintenance or the like. Standardization with a modular process technology also 
has compelling regulatory permitting and other operating benefits. 

GreenShift is able to deliver fully designed and engineered, turn-key biodiesel processing systems at a capital and 
operational cost advantage and offers the following products and services: 

Infrastructure: 

 Biodiesel production systems 
 Integrated fats and oils refining, Pre-treatment and Post-Treatment Systems, Methanol Distillation, 

Methyl Ester Distillation and other process equipment 
 
Additional Services: 

 Process engineering, balance of plant design, project oversight and affiliated EPC services; and, 
 Installation, commissioning and plant management services 
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Section 2 Process Narrative and General Specifications 

According to the ASTM 6751 Standard Specification for Biodiesel Fuel Blend Stock (B100) for Middle Distillate 
Fuels, “Biodiesel is typically produced by a reaction of a vegetable oil or animal fat with an alcohol such as 
Methanol or Ethanol in the presence of a catalyst to yield mono-alkyl esters and glycerin, which is removed.”   

GreenShift has engineered a proven process for preparing alternative feedstocks for conversion into biodiesel 
incorporating Filtration and Cold Soak Winterization processes designed to integrate into GreenShift’s Direct 
Esterification and Transesterification biodiesel production platform.  

The pre-treatment process for alternative feedstocks is the same as that used for decades to process food grade fats 
and oils and is proven in the vegetable oil refining industry. Pre-treatment involves a purification step known as 
filtration to remove minor components and prepare the oil for biodiesel processing.  

Alternative feeds exiting the filtration process are comprised of free fatty acid, monoglyceride, diglyceride, and 
triglyceride compounds. These are the compounds which make the alternative feed valuable as a feedstock for the 
production of biodiesel (mono-alkyl esters) by reaction of alcohol with the glyceride chain contained within these 
compounds. 

The GreenShift Direct Esterification process uses a catalyst to convert free fatty acid compounds along with some of 
the monoglyceride, diglyceride and triglyceride compounds into biodiesel.  The GreenShift Transesterification 
process utilizes a caustic catalyst to convert the remaining glyceride compounds into biodiesel in GreenShift’s 
patent-pending process intensification reactor technology, which provides for true continuous flow conditions and 
rapid, safe, compliant and cost-effective reactions. 

While alternative feed derived biodiesel is acceptable after GreenShift Direct and Transesterification for utilization 
in most markets and will meet or exceed ASTM specifications for compliant feedstocks, GreenShift’s Cold Soak 
Winterization process will further enhance the properties of the biodiesel and will be desirable for superior quality 
product in some markets. Cold Soak Winterization involves a process to remove sterols and high melt point waxes. 
The process is similar to proven winterization techniques utilized for decades in the processing of fats and oils. The 
GreenShift Cold Soak Winterization process ensures that there will not be any downstream consumption issues with 
biodiesel petroleum diesel blends of otherwise ASTM compliant biodiesel product. 

Producers cannot make money today by processing standard vegetable oils exclusively. GreenShift’s alternative 
feed packages are engineered to better manage the realities and economic practicalities of the feedstock markets 
while maximizing product quality and enhancing the operational flexibility and reliability of the overall biodiesel 
process.  

Standard Offering 

GreenShift’s standard offering includes Transesterification, Direct Esterification and Methanol Distillation and will 
produce superior quality product out of a broad array of feedstocks that adhere to the following specifications.   

Parameter Specification 

Type Animal Fat and/or Vegetable Oil 
Water Less than 0.1% 
Unsaponifiable Matter Less than 1.0% 
Phosphorus Less than 10 parts per million 
Sulfur Less than 15 parts per million 
Free Fatty Acids (Transesterification Only) Less than 2.0% 
Free Fatty Acids (Direct- (Single Pass) and Transesterification) Less than 20.0% 
Protein Protein Free 
Filterable Impurities Less than 0.1% at 5 micron 
 
GreenShift’s pretreatment technology allows out-of-specification raw material feedstocks to be processed to serve as 
an effective feedstock.  
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Additional Capabilities 

Feedstocks not adhering, or which may not adhere, to the above specifications will require additional processing 
prior to and after Transesterification and, as applicable, Direct esterification to bring those feedstocks into 
compliance with the above specifications or to polish the product after processing.   

A list of feedstocks and the required and/or recommended process equipment is provided here:  

 

 

The conversion ratio of feedstock inputs into biodiesel and glycerin outputs, are generally related to the free fatty 
acid (“FFA”) concentration of targeted feedstocks but are subject to variance based upon a number of factors 
including specific feedstock properties, environmental, operating and other as-built facility-specific conditions, and 
the interaction of the client’s operators with the production process.  

 

Section 3 Process Description of Recommended Systems and Equipment 

 
Transesterification System 

The GreenShift Transesterification process is a true plug (continuous) flow design that intensifies the chemical 
reactions involved in the conversion process of biodiesel production.  The process accelerates reaction rates and 
completes the conversion in less time and at a much smaller scale than traditional processes.   

The Transesterification system includes the following equipment: 
 
Absorber Skid: 

 Methanol Absorber Column 
 Bag Filters (2) 
 Feed Pump 
 Raw Material Dryer 

Raw Material Feedstock

Crude Vegetable Oil X X X X X O

Crude Degummed Vegetable Oil (A) X X X X X O

Crude Degummed Vegetable Oil (B) X X X X O

Refined Vegetable Oil X X X O

Refined and Bleached Vegetable Oil X X X O

Ref., Bleached, Deodorized Veg. Oil X X X O

Choice White Grease X X X X X O

Tallow X X X X X O

Yellow Grease X X X X X X O

Waste Oil X X X X X X X

Extracted Corn Oil (*) X X X X X O

DAF Grease (*) X X X X X X X

X - Required;  O - Optional
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 Dryer Discharge Pump 
 Dryer Heater 
 Dryer Interchanger 

Reactor Skid: 
 Homogenizer 
 Reactor 
 Heaters (2) 
 Cooler 
 Economizer 
 Separator 
 Flow Meters (3) 

Separator Skid: 
 HydraSep Separator 
 Glycerin Pump 
 Biodiesel Pump 

Flash Skid: 
 Raw Biodiesel Tank, Pump, & Heater 
 Raw Glycerin Tank, Pump, & Heater 
 Biodiesel Flash Tank & Pump 
 Glycerin Flash Tank & Pump 
 Methanol Condenser, Tank, Pump, & Vacuum Pump 

Wash & Dryer Skid: 
 Hydrasep Separator (2) 
 Acid Pump 
 Retention Mixer (2) 
 Biodiesel Surge Tank & Pump 
 Biodiesel Dryer Heater 
 Biodiesel Dryer Cooler 
 Biodiesel Dryer Economizer 
 Biodiesel Dryer, Pump, & Condenser 
 Vacuum Pump 
 Bag Filters (2) 
 Ester Separator Tank 

 
 
 
Methanol Distillation System 

The molar ratio incorporated for methanol in the production of biodiesel includes an excess amount of methanol in 
both the Direct Esterification and the Transesterification processes to help drive the reaction to the right side of the 
stoichiometric equation for biodiesel production. Within each of these processes, water may be produced or 
introduced with the raw material feedstock. Excess methanol and water are flashed off in the process flash tanks 
associated with each Esterification process. The flash tank recovered methanol must be purified to remove water 
prior to recycle in the production of biodiesel through a Methanol Distillation system.  GreenShift’s Methanol 
Distillation system incorporates the following components: 

 Contaminated Methanol Receiver 
 Methanol Distillation Column Feed Pump 
 Methanol Distillation Column 
 Methanol Distillation Column Preheater 
 Methanol Distillation Column Reboiler 
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 Methanol Distillation Column Condenser 
 Methanol Reflux Pump 
 Methanol Cooler 
 

Contaminated methanol from all process streams of the biodiesel production process are transferred to the methanol 
receiver included with the Methanol Distillation system. This tank is level controlled and transfers the contaminated 
methanol to the methanol distillation column via the methanol distillation feed pump. The pump transfers the 
material through the energy efficient methanol distillation feed heater, which transfers heat from the purified 
methanol vapor stream exiting the top of the methanol distillation column. A reboiler is supplied with the methanol 
distillation column to make up any transient heat loss in the system as well as vaporization energy required for the 
methanol phase change from liquid to vapor that may not be recovered through the methanol distillation feed heater. 

Methanol purified with the Methanol Distillation system exchanges heat with the incoming contaminated methanol 
stream in the methanol distillation feed heater and then enters the methanol distillation column condenser where 
cooling tower water is utilized for reduction of the purified methanol vapors into liquid. The purified liquid 
methanol stream continues to the methanol reflux drum.  The vapor discharge stream from the methanol distillation 
system vent condenser is transferred to the methanol vent condenser where chilled water is supplied for final 
methanol recovery prior to the volatile compound absorber.  Purified methanol is transferred for recycle to a 
methanol work tank in the bulk storage tank farm. This tank is also utilized as a buffer tank to eliminate the 
possibility of contaminated methanol, which may bypass the Methanol Distillation System due to a system upset 
from contaminating the virgin methanol bulk storage supply raw material feedstock. As methanol is consumed in the 
biodiesel process, the methanol work tank is refilled from a low level setpoint to a high level setpoint entered into 
the automated control system. 

 

Methyl Ester Distillation System 

Methyl Ester Distillation is a high temperature vacuum distillation process designed to recover biodiesel (Methyl 
Esters) as a distillate, free of high boiling impurities.  The system has a stripping column to distill the methyl esters, 
leaving behind as still bottoms the triglycerides, diglycerides, waxes and sterols.   

The Methyl Ester Distillation System includes methyl ester distillation column, pumps, heat exchangers, and 
associated equipment. 

The utility requirements for this Methyl Ester Distillation System are as follows: 

 500 lbs of 450 PSIG steam per 1,000 lbs of Methyl Esters 
 Approximately 4,200 GPM cooling tower water for a  20 MMGY biodiesel production facility 

 
 

 
Section 4 Project Execution 

GreenShift’s Biodiesel Services Group is responsible for the design, construction, commissioning and servicing of 
GreenShift’s biodiesel systems and is led by Mr. Patrick Bush. Mr. Bush possesses the required combination of 
technical skills, experience, leadership and desire to ensure the successful completion of this project and to meet all 
expectations. Patrick has more than 25 years experience in processing fats and oils based products in project 
management, manufacturing and consulting engineering at PSI Process Systems (Lurgi), Bunge, Canbra Foods, 
Kraft Foods, Owensboro Grain, Producers Cooperative Oil Mill and now GreenShift.  He has a B.S. in Chemical 
Engineering from Tulane University and has designed, built, started up and managed several fats and oils based 
processing facilities.  Patrick has a strong technical and processing knowledge in the field of fats and oils processing 
into biodiesel fuel products and directs GreenShift’s biodiesel project installations.  

The Biodiesel Services Group’s role will be to: 

 Oversee, direct and conduct the process development and design work; 
 Superintend the selection and execution of vendors and equipment suppliers; 
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 Monitor and direct the integration of design, procurement and fabrication to ensure timely delivery 
of process components; 

 Fabricate, assemble and start up of the plant including directing the commissioning efforts; 
 Control the overall project budget, schedule and quality control; 
 Perform contingency planning and execution; 
 Maintain all communications including meeting minutes, records of decisions and phone 

conversations, progress reporting, and Member management;  
 Assure health, safety and environmental compliance; and, 
 Supervise startup and training of plant personnel. 

 
Mr. Bush will be assisted by a team of experienced technical staff including mechanical engineers, chemical 
engineers, electrical and instrumentation and controls engineers, welders and fabrication engineers, procurement 
specialists, technicians and program control assistants. For international projects, Mr. Bush will coordinate the 
interaction of our international partners with our domestic team. 
 

Section 5 Pricing & Terms 

The following processing systems are recommended for your 3MMGY Biodiesel facilities based on the admission 
that multiple feedstocks will be employed for Biodiesel production at your facility.  The processes include Pre-
treatment and Post-treatment systems, along with the desired Distillation Systems and Purification necessary to 
produce ASTM 6751/ En 14214 finished Biodiesel product. 

Included in the table below are the individual system and total costs for your Biodiesel process 

 

Summary Three 20 MMGY Biodiesel Systems Pricing 

In the event WaterSmart Environmental. Inc. issues a notice to proceed for the three 20 MMGY Transesterification 
Systems, then the Purchase Price shall be as follows: 

 
Description                                             Units     Price Per Unit   Total Price    
Transesterification System(20MMGY) 3      $ 3,285,000  $ 9,855,000 
Total Equipment Price 3      $ 3,285,000  $ 9,855,000 
(* MMGY = million gallons per year) 
 
As an option, GreenShift is able to provide Methanol Distillation and Methyl Ester Distillation Systems.  When 
working with multiple feedstocks, it is GreenShift’s recommendation to employ Methyl Ester Distillation as a post 
treatment process. Implementation of a Methyl Ester Distillation system will allow for the consistent production of 
biodiesel that meets the current cold soak properties and other quality biodiesel requirements.  This higher standard 
of biodiesel will increase value as well as enhance salability.   

Pricing – Optional Systems 

Description                                        Units       Price Per Unit   Total Price   
Methanol Distillation System              1 $ 1,383,000 $  1,383,000 
Methyl Ester Distillation System        1 $ 1,964,000 $  1,964,000 
Total Equipment Price  $ 3,347,000 $       3,347,000 
(* MMGY = million gallons per year) 
  
 
 

Terms and Rates 

GreenShift will honor this quotation for Biodiesel equipment when an order is placed and a down payment has been 
made within 60 days.   
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Standard Terms 

In the event that the authorized scope of GreenShift’s work at your site is limited to provision of the Equipment, 
then GreenShift’s standard terms shall apply: 40% upon execution of agreements, 30% upon client approval of 
drawings, 20% upon shipment and 10% upon commissioning and verification of production of biodiesel that 
complies with ASTM specifications. All pricing is f.o.b. GreenShift’s manufacturing facility. 

Additional pricing and terms will be applicable in the event that the client desires GreenShift and its affiliated EPC 
relationships (I.C. Thomasson Associates and Bollheimer & Associates) to provide all equipment and plant design 
and construction.  

 

The Equipment will be available for shipment on the following basis: 

 Date System Available For Shipment 
Component from Date of Issuance of Notice to Proceed 
Transesterification System 26 Weeks                             
Methanol Distillation System 28 Weeks 
Methyl Ester Distillation System 36 Weeks 
 
 




