INDIAN INSTITUTE OF PETROLEUM, DEHRADUN

(Training)

Training Program on ‘Analysis of Petroleum, Petroleum Products and Operation & Maintenance of CFR Engine
 PROGRAM CONTENT

	S No
	TOPIC 

	1. 
	Presentation on Crude assay using Physico-Chemical and Analytical Methods
Objectives of evaluation, Dehydration of crude oil, Atmospheric, Vacuum and short path distillation, ASTM D-86, D-1160, inter conversion of data from ASTM to TBP to EFV

	2. 
	Presentation on Petroleum Product Characterization
Crude oil products viz NGL, LNG, LPG, gasoline, Naptha, Kerosene, Middle distillates, long residue, VGP, short residue, lube oil and bitumen, their characterization by ASTM/ UOP/ IP/ IS test methods

	3. 
	Presentation on Latest specifications of petroleum products 
LPG, Naphtha , MS, HSD, Kerosene, ATF (BIS, Defstan, ASTM), Furnace oil, bitumen, Pet Coke , sulfur Granules etc.

	4. 
	Analysis of MS

Density, ASTM D-86 Distillation, Reid vapor pressure, vapour lock index, FIA, Total sulphur, Benzene content, Oxygenates, RON, MON, Copper Strip Corrosion, Existent gum, potential gum, Induction period, lead content  etc. 

	5. 
	Analysis of  HSD

Density, Kinematic viscosity, pour point, cloud point, CFPP, Cetane Number, Cetane index, Flash  Pt./Abels, Aromatics contents, HFRR, Oxidation Stability , Particulate Contaminants , Moisture , ASTM Distillation , RCR , Ash Content , Acidity In organic & Total , Copper Corrosion , etc

	6. 
	Kerosene/ ATF test

Sp. Gravity, Aromatic contents, Olefinic content, kinematic viscosity, smoke point, Naphthalene %, freezing point, ASTM D-86, Water content, conductivity test, Jeftot ( Jet fuel test), Total sulphur, Mercapton, H2S, Acidity, Colour Saybolt, Smoke Point,  silver strip corrosion test, Burning Quality, Char value, Bloom on Chimney FIA , Flash point ( Manual & Auto) , Water reaction , Existent Gum , Particle counter , etc



	7. 
	Furnace oil test

Density, ash content, sulphur, water content, flash point, kinematic viscosity, calorific value, Micro carbon residue (MCR), ash content, Total Sediment (TSP), P-value etc. 

	8. 
	Bitumen Analysis

Penetration test, Softening Point, ductility, rheology, hardness, Rolling Thin Film Oven(RTFO) test, Frass Breaking point, Flash point (COC), TCE soluble matter , Wax Content , Specific Gravity , Water Content etc

	9. 
	Other tests related to petroleum products 
ASTM D-1160 distillation, Foaming characteristics, TAN and TBN,    Evaporation loss by  Noacks  Method,  Emulsion characteristics  and  demulsification, Rust preventive characteristics, Air release value, Elemental analysis  by chemical, carbon residue ,  cold cranking simulation, mini rotary viscometer, Total nitrogen (instrumental – Chemiluminiscence and Kjeldahls) , C & S on Catalyst , Calorific value by Bomb Calorimeter , etc..

	10. 
	Gas Chromatography Theory, Instrumental Setup, Qualitative and Quantitative Analysis, Application

	11. 
	Other instrumental analysis technique like HPLC, SFC, NMR, IR, GS Mass FTIR, UV/ visible spectrometry  etc: Theory, Instrumental Setup, Qualitative, Quantitative-Analysis, Application

	12. 
	Gasoline  & Diesel Quality Parameters (RON, MON. CETANE No ) using CFR Engine 

·  BASICS OF CFR ENGINES 

The CFR engines are used to measure anti-knock property of fuels in terms of OCTANE/CETANE Number by using standard and reference fuels.  The combustion characteristics of SI and CI engines, Ignition delay etc. will be explained in details

·  REFERENCE AND STANDARD FUELS 

Determination of Octane number is done using series of standard fuels. Standard fuels can be blends of Iso-octane and normal Heptanes (primary reference fuels) to ensure that the CFR engine is in perfect working.  

·  DISMANTLING OF CFR ENGINES 

Normally CFR engine can be used up to 300 hrs of continuous operation. After that minor overhauling is required. Complete engine will be dismantled and shown to the participants. 

·  INSPECTION & MEASUREMENT OF ENGINE 
  COMPONENTS 

After this Inspection of components is carried out to estimate possible wear. It is vital for gauging the dimensional accuracy of a feature without reference to its actual size. Measurement is the act of deriving quantitative information about a physical object or by comparison with a reference.

· ASSEMBLY OF CFR ENGINES 

After measurement, assembling of the engine components will be done. Adjustments as per ASTM Test Procedure will be  carried out

· CALIBRATION & STANDARDIZATION OF CFR    ENGINES 
After assembly before conducting any test, calibration and standardization of CFR engines will be carried out using standard primary and secondary fuels


