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TYPES	OF	OIL	RIG

• LAND	RIG













JACK-UPS









SEMI	SUBS





Production	Platforms



Drill	Ships



FORMATION	EVALUATION

• Seismic	Surveying	can	suggest	presence	of	potential	hydrocarbon	
traps/	fields		or	even	in	some	circumstances	the	likelihood	of	the	
presence	of	Hydrocarbons.	(Bright	Spot	anomalies)
• Oil	Rigs	can	drill	wells	through	those	structures,		but			without	
someway	of	telling	what	the	formations	you	are	drilling	through	are,		
and	if	there	is	any	Hydrocarbons	present,	you	are	in	effect	drilling	
blind.
• This	is	where	Formation	Evaluation	comes	in.



TYPES	OF	FORMATION	EVALUATION

• MUDLOGGING		(Realtime)

• CORING	(Usually	only	performed	when	in	potential	reservoir)

• WIRELINE	ELECTRIC	(Petrophysical Logs	-After	section	or	well	Drilled)

• LOGGING	WHILE	DRILLING	(Petrophysical Logs	– Realtime usually	by	
Mud	Pulse	Telemetry).



• The	simplest	and	most	direct	tool	is well	cuttings examination.	Early	Last	
Century		oilmen	ground	the	cuttings	between	their	teeth	and	tasted	to	
see	if	crude	oil	was	present.	

• Today,	a	wellsite	geologist	or	mudlogger uses	a	low	powered	
stereoscopic microscope to	determine	the lithology of	the	formation	
being	drilled	and	to	estimate	porosity	and	possible	oil	staining.

• The	Cuttings	ground	up	by	the	bit	are	brought	to	the	surface	by	pumping	
mud	down	the	drill	pipe	and	up	the	hole.	Any	gas	in	the	formation	is	also	
pumped	up	and	analysed by	a	chromatograph.	The	time	taken	to	pump	
up	the	cuttings	and	gas	is	called	the	LAG	TIME	and	is	crucial	in	
determining	at	what	depth	the	formation	came	from.





Circulating	System

• https://www.youtube.com/watch?v=8RB-KDTbmwU









Shale	Shakers

• https://www.youtube.com/watch?v=D4WOmplcQ3I



Cuttings







MUDLOGGING





















SHOWS



Cuttings	fluorescence

• https://nightsea.com/articles/oilfield-geology-and-fluorescence/



Gas	Analysis



Gases	detected







Micropaleontology	– drilll bit	location	using	
forams.



Paleopalynology – used	extensively	in	Chalk	
reservoirs	in	Denmark	



Coring	

• Normal	Drilling	is	stopped	and	specialized	Core	bit	with	an	core	barrel	
run	to	”CUT”	a	core	– usually	no	more	than	5	in	in	diameter	and	30	m	
long.
• Very	Expensive
• However	can	see	sedimentary	structures	and	examine	porosity	and	
permeability	direct.
• Often	done	when	exploring	a	new	reservoir.



Wireline	Sidewall	Coring	





WIRELINE	LOGGING

• https://www.youtube.com/watch?v=jGb3ICfSwZQ









• Disadvantages	of	Wireline	Logging	.

• Need	to	stop	drilling	and	pull	bit	out	of	hole	to	run
• Can	take	several	days	– therefore	using	lots	of	expensive	rig	time	
(Drillship	can	be	over	$1m	for	24	hours)
• Performed	several	days	after	hole	section	drilled	– can	get	invasion	of	
drilling	mud	into	the	formation.



LOGGING	WHILE	DRILLING	- LWD

• Incorporating	Wireline	Petro	physical	Logging	Methods	within	the	drill	
string	so	evaluation	can	be	performed	Realtime
• Initiated	in	the	1980	by	increased	need	to	drill	directional	and	
horizontal	wells.
• Main	innovation	was	developing	MUD	PULSE	TELEMETRY	– sending	
data	up	to	surface	by	oscilating pressure	pulses	in	the	drill	mud.
• Initially	only	Inclination,	Azimuth	and	gamma	Ray
• Now	includes	Nuclear	Magnetic	Resonance	and	density	Imaging



Mud	Pulse	Telmetry – over	20	bit/sec	Baud	rate	possible.	Considering	drilling	is	often	only	5	- 20	m/hr
high	resolution	data	logs	possible.



Natural	Gamma	Ray	log	– differentiates	Shale	
and	Sandstone



Resistivity	Logging	– electrical	resistance	of	
formation.



Density	Logging	







Neutron	Porosity	Logging	

Neutrons	sent	into	
formation	and	are	primarily	
absorbed	by	Hydrogen	–
hence	indirect	measurement	
of	porosity	as	most	
Hydrogen	in	water	or	
hydrocarbons







Directional	Drilling



Directional	drilling	

• https://www.youtube.com/watch?v=nIAsf1g6wQE



Geosteering



Multi	Lateral	Wells



• Example	LWD	Logs


