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ROBRAY 300- 
THE FIRST OF A 

NEW GENERATION OF 
JACK-UPS TO 

BE BUILT 

The combination of a system enabling a 
self-elevating drilling unit to make ocean 
tows without leg removal, an unprece- 
dented consumables capacity for opera- 
tional economy in remote areas, and a 
new triangular leg design for efficiency 
and economy makes the new "Robray 
300" a significant step forward in off- 
shore drilling unit design. The Robray 
300, a self-elevating mobile offshore drill- 
ing unit, has been designed by Engineer- 
ing Technology Analysts, Inc. for service 
in up to 300-foot water depths in South 
East Asia. It is an independent design, 
giving drilling contractors the flexibility 
to choose to have it built in a shipyard 
that is not swamped with a backlog of 
orders, thus obtaining faster delivery. The 
efficient, economical Robray 300 unit is 
also equipped with a newly designed rack 
and pinion device for moving the derrick 
substructure skid base along the skid 
beam. The device utilizes less manpower 
and saves valuable time after going on 
location and during multiple well loca- 
tions. 

The Robray 300 i s  the first to be con- 
structed of a new series of designs for 
self-elevating drilling units developed by 

Peter Lovie is a registered professional engineer and a chartered 
engineer 1U. K.). He was one o f  the founders o f  Engineering Technology 
Analysts, lnc. in early 1970, and is its President. He has a M.S. 
degree in Applied Mechanics from the University o f  Virginia and 
a B.Sc. degree in Civil Engineerinq from the Urliversity o f  Glasgow. 

ETA for 200 to 500-foot water depths. 
Many of ETA'S exclusive design tech- 
niques are utilized on the Robray 300, 
including several design innovations for 
which patent applications have been made. 

The unit is being built in Singapore by an 
affiliate of Robray Offshore Drilling Co., 
Ltd., and i s  due to enter service during 
1974. 

Operational Advantages 

The 236 by 212-foot Robray unit i s  de- 
signed to allow easy on and off loca- 
tion movement in unusually severe con- 
ditions. The unit i s  expected to be able 
to get on and off location in 8 to I I- foot  
seas, as compared to  the normal 5 to  
7-foot limit imposed on similar operation- 
al units at the present time. With this 
system, the Robray 300 has the operation- 
al advantage of cutting down on the 
"waiting on weather" loss of drilling 
time and i t s  unprofitable expense. The 
unit i s  capable of a jacking speed of 1 
foot per minute. 

Robray 300 i s  further equipped with a 
large consumables capacity for easier 
operation in remote areas and for opera- 
tional economies in supply functions. 
The unit has an unusually large maximum 

consumables load capacity of approxi- 
mately 3700 short tons. The preload ca- 
pacity has been greatly increased over pre- 
vious three-legged self-elevating designs in 
order to conform to the new, latest 
edition of the A.B.S. Rules and to pro- 
vide an added safety feature. The unit 
will have a 25,000-foot drilling capacity. 
Unlike many currently existing designs, 
there i s  no hook load limitation for any 
position of the rig on multi-well loca- 
tions. 

The Robray 300 will feature three trian- 
gular legs, each having an overall length 
(including spud tanks) of 425 feet. The 
triangular leg shape is designed for effi- 
ciency in construction as well as opera- 
tional strength. The K-type truss legs of 
the Robray 300 unit are lighter in weight 
and will encounter less resistance during 
wave action than the conventional square 
legs used for this capacity of unit. Less 
steel will be required for the construc- 
tion of the triangular legs, thus allowing 
economical use of materials and con- 
struction time. The design of the Robray 
300 also provides sufficient stability and 
leg strength to  avoid removal of  sections 
of the leg for ocean tow. 

Another design innovation utilized on the 
Robray 300 is the technique of using a 
rack and pinion system to move the der- 
rick substructure skid base along the rack 
which is used for primary support of the 

ETA PRESENTS VARIETY OF DRILL ING UNIT DESIGNS 

ETA'S other designs for offshore drilling ing tool, the Deepwater Jack-Up is de- E T A  310 Self-Elevating Unit 

units include the Mobile Monopod, Deep- signed for service in up to 500-foot water The E T ~  310 is able to operate in severe 
water Jack-Up, 220 Self-Elevating Unit, depths. The Jack-Up is further designed conditions in 310 foot water depths. 
and the ETA Drillship. to resist the severe criteria of the North 

Sea area. 
E T A  370 Self-Elevating Unit 

ETA Mobile Monopod 

ETA 220 Self-Elevating Unit  

The Mobile Monopod unit can be utilized 
as an explorational tool as well as a 
drilling and production unit. ETA'S 
unique monopod drilling unit is designed 
for severe criteria of up to 100-foot 
waves and 450-foot water depths in the 
North Sea. 

E T A  Deepwater Jack-Up 

As an exploration and development drill- 

The ETA 220 unit is a drilling and work- 
over unit designed for moderate criteria 
and 220-foot water depths. 

ETA 260 Self-Elevating Unit  

Designed for extreme North Sea con- 
ditions, this unit works in up to 260 
feet of water, at the same time carrying 
a very large consumables load for opera- 
tion in such hostile areas. 

For service in water depths of up to  370 
feet with moderate storm criteria, the 
ETA 370 features an independent design 
of a self-elevating mobile offshore,drilling 
unit. 

E T A  Drillship I 
I 

An economical floating drilling unit, the 
ETA Drillship i s  designed for operation 
in up to 750-foot water depths. With its 
ease of mobilization, the drillship is cap- 
able of drilling deeper than current self- 
elevating units. 

' 



substructure. ETA has developed this 
rack and pinion device jointly with Armco 
Steel Corporation. The rack and pinion 
system has been used for many years - 
but never using the rack for support. 
This development makes for consider- 
able economies in construction. 

The approximately triangular hull shape 
of the Robray 300 is designed to allow 
an increased margin of stability while 
floating. Efficiencies in the structural 
framing of the stronger and lighter hull 
structure have been utilized in the design 
of the Robray 300. It i s  possible to carry 
greater payloads during ocean tows and 
even then maintain an above-average mar- 
gin of stability. 

I Independent Design Flexibility - Economy, 
I Fast Delivery 

I 

I The ETA unit i s  also designed for rapid 
I 
\ construction. By using an indepe-ndent 

shipyard in Singapore rather than a con- 
) ventional rig building yard, the construc- 

) tion time-lag problem is alleviated. Thus, 
I with its independent design, the Robray 
1 -  300 is  capable of being delivered to  the 

i drilling contractor much faster. Also, with 
the closer proximity of the shipyard for 
the Robray 300 to  the drilling area, rig 

1 moving costs are decreased. 

The ETA design and layout of the Robray 
300 further offer significant weight and 
fabrication cost advantages over currently 
operational similar units. Design innova- 
tions, combined with currently available 
fabrication techniques and facilities, great- 
ly influenced the design of the unit, for 
example, making the fabrication of the 
chords and bracings on the legs more 
efficient and economical. Conventional 
materials and fabrication techniques are 
utilized throughout the design. The design 
can be upgraded to resist more severe 
criteria. The unit is designed to  meet 
severe storm or hurricane conditions: i t  
has been developed to resist a large range 
of combinations of severe criteria of up 
to 65 or 70-foot waves and water depths 
of up to 300 feet. 

Computer Analyses Utilized 

Computer analytical techniques specifi- 
cally designed for self-elevating units were 
also used extensively in the design of the 
unit, offering a far more detaite-d and 
elaborate investigation than i s  standardly 
exercised. The ETA Naval Architecture 
Marine Engineering computer program, 
ETAINAME, was used in the design of 
the Robray 300 to rapidly and compre- 
hensively evaluate the stability and mo- 

tion response of units with unusual and 
nonshipshape hulls and varied leg posi- 
tions. Calculations made through the 
ETA/NAME program determined intact, 
damaged, and dynamic stability analyses 
for a variety of leg positions, and for -  
mulated responses to heave, pitch, and 
rol I .  

Computer analytical programs were fur-  
ther utilized in the design of the unit as 
the ETAIMDUSAS system of programs 
determined loadings and performed struc- 
tural analysis of the Robray 300. The 
ETAIMDUSAS (ETA Mobile Drilling Uni t  
Structural Analysis System) was also used 
to evaluate the behavior of wind, wave, 
operational, and hydrodynamic effects. on 
the unit. It was then used to check the 
structure directly against the design cri- 
teria established by the American Bureau 
of Shipping. 

The Robray 300 deck will feature a three- 
story quarters unit which will accommo- 
date 90 persons. The unit i s  scheduled t o  
be completed early in the summer of 
1974 a t  an approxlri~ate total cost of $9.5 
million. The Robray 300 wil l  be equipped 
with a heliport, 3 diesel-powered cranes, 
and a 1,300,000 Ib. gross nominal capac- 
ity derrick capable of withstanding 125 
mph winds. 



HOW TO SOLVE CENTRIFUGAL COMPRESSOR 
FLANGE LOADING PROBLEMS 

The pipeline, chemical, and process in- 
dustries are all undergoing rapid change in 
their use of centrifugal and axial com- 
pressors. Much of this change has been 
brought about by a new source of motive 
power - the gas turbine. Figures 1 and 2 
show the trends in power level and 
areas of application for pipeline systems. 
In the chemical and process industries a 
similar growth has taken place. Chemical 
and process industries use gas turbines 
to drive compressors for pipelines, re- 
frigeration plants, and plant air. 

The Federal Power Commission reports 
that of the 210,000 horsepower installed 
for gas transmission stations in 1971, 
62.9 per cent of the horsepower installed 
was gas turbine power. The gas turbines 
are basically an aircraft turbojet engine 
that directs hot exhaust gases a t  a power 

Higher operating temperatures (300°F 
to 400°F). 

Larger pipe diameter helps the flow rates, 
but since pipe flexibility i s  a function of 
the pipe diameter, when you double the 
diameter you must live with a much 
stiffer piping system. Transverse supports 
often must be considerably stronger to 
maintain the proper piping system geom- 
etry. 

Higher operating pressures directly affect 
the required wall thickness of the pipe. 
The pipe wall thickness must be increased 
to restrain the pressure. Thus, the piping 
supports must hold pipe of a heavier 
section and must themselves be heavier. 
Higher pressure also introduces an elonga- 
tion of straight members and an "opening 
up" of bends (Bourdon pressure effects). 
Pressure can be treated as an equivalent 
effect similar to thermal expansion. 

turbine. The residual heat in the turbine 
is used to generate steam for heating, for Higher temperatures impose larger ther- 

air conditioning, or to drive a steam tur- mal forces on the piping sys- 

bine to generate electricity. Unit ratings tems- These thermal forces 
range from about 1,000 to 25,000 horse- Can very larger very quickly- 

power. 
Flange Loading Criteria 

The use of uas turbine motive power has 
caused a new set of design problems. 
Often one of the most frustrating of these 
design problems i s  the compressor flange 
loadings (forces and moments) exerted by 
the piping. The use of large gas turbines ,,,,:,.. . 

Many of the problems with compressor 
flange loadings originate with the com- 
pressor manufacturer's misuse of a very 
conservative but convenient National Elec- 
trical Manufacturers Association (NEMA) pel l l l l L 3 .  
standard. This standard was adopted in 
1956, and applies specifically to steam 

The use of larger diameter pipe (48 turbines - prime movers that convert the 
to 60 inch) thermal energy of steam into mechanical 
Higher Operating pressures (lmO to energy of rotation. The standard reads as 
1500 psi for pipelines and up to 9200 follows: 
psi for gas reinjection) 

Jerry L. Van Norman 
is a Managing Engineer 
with ETA, specializ- 
ing in piping flexibil- 
ity analysis. He has 
made special contri- 
butions to turbine 
loading and piping o- 
verstress problems. He 
is proficient in applications programming on the 
CDC 6600, XDS 940, and Honey well and DEC 
computers. Jerry has extensive experience in 
facilities planning and manufacturing engineer- 
ing. He received his B.S. degree in industrial 
Engineering and M.S. degree in Operations Re- 
search from Arizona State University. He is a 
registered Professional Engineer in Texas. 

"Allowable Forces And Moments On 
Mechanical-Drive Steam Turbines 

TURBINE SHAFT 

The forces and moments acting on me- 
chanical-drive steam turbines due to the 
steam inlet, extraction, and exhaust con- 
nections are limited by the following rules: 

1. The total resultant force and total 
resultant moment imposed on the 
turbine at any connection must not 
exceed the following: 

F = 500 D - M 
3 

F - Resultant force (pounds), in- 
cluding pressure forces where un- 
restrained expansion joints are used 
at the connection. 
M - Resultant moment (pound-feet). 
D - Pipe size of the connection 
(I.P.S.) in inches up t o  8 inches in 
diameter. For sizes greater than 
this, use a value of D equal to 
116 + I.P.S.) inches. 

3 

2. The combined resultants of the 
forces and moments of the inlet, 
extraction, and exhaust connections 
resolved at the centerlines of the 
exhaust connection must not ex- 
ceed the following two conditions: 
a. These resultants must not ex- . 

Fc - Combined resultant of inlet, 
extraction, and exhaust forces 
(pounds). 
Mc - Combined resultant of inlet, 





HIGH PRESSURE PIPING SYSTEMS PRESENT 
STRESS, FLEXlBl L lTY CONNECTION PROBLEMS 

The Problem 

With the problems at hand of  securing 
leak-tight connections in high tempera- 
ture, high pressure piping systems and 
with the limitations of existing standard 
connections, solutions are now being per- 
fected in the form of an efficient, econom- 
ical, and dependable mechanical clamp- 
type connector for use in a variety of high 
pressure facilities. 

With the use of stress analysis and piping 
flexibility analyses, ETA is  able to take 
isometric drawings of the piping system 
involved and return the solutions to the 
problems encountered. Calculations are 
made by the ETA Extended Piping Flex- 
ibility Analysis Program, comparisons are 
made to meet piping stress requirements, 
and engineering recommendations and 
design changes are made, based on analyt- 
ical results. 

By utilizing stress analysis on the piping 
systems, the loadings imposed on the 
connectors can be determined more pre- 
cisely. And with more sophisticated piping 
designs in use today, the problems involv- 
ing loadings should be fundamental in the 
selection of leak-tight connections. 

The most successful connection was found 
to be the clamp-type connector consisting 
of a seal ring, three-piece or two-piece 
clamps (shown), and bolting, used in con- 
junction with specially prepared hubs 
which are either machined directly on 
the components to  be connected or, in 
the case of the pipe, prepared hubs are 
welded on the pipe ends. 

Other clamp connections using ring gas- 
kets were examined, but their perfor- 
mance paralleled that of flanged connec- 
tions. The heart of this clamp connection 
is the seal ring, which is  superior for sever- 
al reasons. Its ability to  seal on the ID of 
the connection provides the maximum 
pressure rating possible. It seals metal-to- 
metal and will remain virtually leak-free 
in the toughest conditions. 

The rigid rib of the seal ring prevents the 

seal from being crushed by overtightening. 
It further provides overall stability not 
found in other similar gaskets. The rib also 
provides a positive stop on make-up, and 
serves to transfer severe compressive and 
bending loads from one hub element to 
another. With a large rib, there i s  enough 
bearing area to carry the most severe 
loading tlie piping system can tolerate. 
For extremely low or high temperature, 
the alloys used for the sealing material 
may vary to resist creep or compensate 
for rapid changes. 

Independent of the clamp components, 
the seal ring may be used where a metal- 
to-metal seal i s  required. The proper hub 
preparation can be made and the connec- 
tion may be maintained for use in valves, 
studded vessbl closures, or for supplanting 
the standard gasket in flange connections. 
This type of clamp connector is further 
effective for service in steam plants, re- 
fineries, oil field drilling, nuclear reactors, 
cryogenic installations, and hydrocracking 
systems. 

Using a two- or four-bolt connector with 
a ring gasket sealing on the inside diam- 
eter of the connector i s  one way of 
achieving a metal-to-metal seal for a 
positive leak-tight joint. This method also 
serves to  increase the connector's resist- 
ance to  extreme loadings. Such a mechan- 
ical connector has been designed in answer 
to these high temperature, high pressure 
problems found in piping systems today. 
The connector i s  capable of tolerating 
temperature extremes, cycling, thermal 
shock, vibration, bending, compression, 
and corrosive elements. It can also be up- 
graded for use particularly in an area of 
high thermal stress. 

Performance 

In ETA'S experience with stress analysis 
in piping systems, the problem of thermal 
shock causing leakage has become very 
real. It occurs most frequently when the 
shock is from a high temperature to  a low 
temperature, as when a cryogenic opera- 
tion undergoes a cool-down or when 
equipment, such as a heater, fails and re- 
leases cold fluid into a circulating system. 
In this situation, the connection described 
above is able to bring the system to  an 
equilibrium temperature as the inner seal 
ring cools first, then the clamp and bolts 
respond to  the temperature change. I f  the 
temperature drops 500", for example, the 
spring action of the lips of the seal ring 
maintains sealing efficiency until the en- 
tire assembly reaches equilibrium temper- 
ature. In this way, the connector has 
solved the thermal shock problems created 
in cryogenic cool-down operations and in 
high temperature services, as in barrel 
type boiler feeder pumps and hydro- 
crackers. When high temperature involves 

C. S. Kaliappan, an 
Engineering Analyst 

I for ETA, is involved 
in a wide variety o f  
structural mechanci~ 
types o f  problems, 
including both lineal 
and nonlinear struc- 
tural and piping sys- 

tems. I n  his experience with marine pipela ying 
problems, Kal has worked w i th  simulation o f  
barge motion effects and the feasibility o f  
marine pipelaying operations i n  unusually deep 
waters. He is proficient with w ind and wave 
analysis and intact and damaged stability cal- 
culations, and has extensive computer experi- 
ence. Kal received his Ph,D. in mechanical 
enuineerin~ from Oklahoma State University. 

corrosion or oxidation along with thermal 
pressure, analysis provides the best pos- 
sible material to  be used. This connector 
assembly is capable of connecting dis- 
similar metals at elevated temperatures 
with no loss of reliability. 

For the problem of vibration in piping 
systems, which may cause the bolting t o  
become loose or cause fretting corrosion 
of the sealing element, the connection is 
designed to resist fatigue, bolt  loosening, 
and seal element damage. It has been 
shown to withstand cyclic loading from 
high pressure compressor applications, 
such as those in polyethylene manufac- 
ture, or hypersonic vibrations resulting 
from the entrance or exit f low conditions '1 
in compressor bottles, surge tanks, etc. ' 

The connection i s  capable of resisting 
leaks which may develop as a result o f  
vibration as shown in tests  run in the aero- 
space industry and in atomic energy and 
chemical installations. Under heavy vibra- 
tion loadings conditions, when frequencies 
vary from 80 cycles/sec t o  2000 cycles/ 
sec, simultaneously with a pneumatic 
load of 6000 psi, no leaks result from the 
change. For severe operating vibrations in  
oil field wellhead equipment and on drill- 
ing rig blowout preventers, the clamp 
connector seldom needs retightening once 
it has been properly made up. 

The connector i s  designed t o  withstand 
severe bending loads combined with se- 
vere pressure loadings, such as 7000 psi 
gas internal pressure, without any evi- 
dence of leaking or loosening. It has been 
shown to tolerate a greater tension load 
than the pipe it i s  being used on. It is 
capable of coping with higher external 
tension loads, without leakage, than con- 
ventional ANSI flanges. 

As analyzed by ETA, for normal piping 
applications, the connection cannot be 
overloaded by compressive loading. Maxi- 
mum loads under thermal stress to which 
the connection can be subjected depend 
on how much loading the pipe can with- 
stand. Using standard long-column for- 
mulas and nominal length of  unsupported 
pipe as a basis, the compression level l imi t  
for the connection assembly would be 



much higher than that of the pipe. 

Applications 

. With i t s  potential, the mechanical clamp- 
*"itype connector assembly is utilized in a 
; variety of high pressure facilities. In steam 

plants, the integrity of this connection 
makes it the only competitor of the weld- 
ed pipe connections. It provides quick 
and easy access into primary steam piping 
systems, where access for chemical clean- 
ing is  necessary. In contrast, older designs 
have capped or \~elded openings that are 
more difficult and time consuming to  
break. The connector eliminates the re- 
cutting, rebeveling, and rewelding of the 
pipe. Also, the response of the seal ring 
allows this connection to  be more for- 
giving to temperature. High pressure and 
temperature conditions handled by the 
clamp-ty pe connection include pressures 
from 5,000 to  180,000 psi and temper- 
atures up to 1500" F. 

In the area of proven performance, low 
cost, and easy accessibility, this connector 
assembly has been used in conventional 
and nuclear power plants and also on all 
AECL-designed refuelling machines for 
nuclear power reactors. 

The clamp connector i s  further utilized as 
a reactor closure for hydrocracking sys- 
tems containing low molecular weight 
hydrogen gas and requiring "zero" leak 

,% rates. It i s  placed on valves, heat ex- 
)! changers, end interconnecting process pip- 
ing in sizes ranging from 1 " to 30", and 
the metal-to-metal ring gasket seal pro- 
vides the leak-tight joint. These connec- 
tions are also used in seawater heat ex- 
changer units for high pressure t e s t  cham- 
bers in which a 200-gallon per minute 
cooling system is  applied. For a 65,000- 
Ib. exchanger, the connectors are ma- 

chined for 12,000 psi static pressure and 
0-4000 cyclic pressures. They permit easy 
inspection of any of the elements with 
simple removal of the four bolts in the 
clamp. 

The connection has been used with great 
success in cryogenic facilities in a liquid 
nitrogen vaporizer as part of a compressor 
converter installation for a major rocket 
engine tes t  facility. In this capacity, the 
connection handles liquids and gases, in- 
cludinq a number of corrosive mixed - 
organics, under operating pressures to 
6000 psi and temperatures from -320°F 
to ambient. In underground piping sys- 
tems where galvanic action may occur 
or one section of pipe needs to be 
electrically isolated, an insulating connec- 
tion can be used to  secure minimum 
resistance. 

Advantages 

In the light of the problems encountered 
in high temperature, high pressure piping 
systems, ETA'S experience confirms that 
the seal ring clamp connector has a 
variety of advantages in comparison to 
existing standard connections with their 
limitations. The weld, for example, is a 
time consuming and expensive installation. 
The pipe hubs for the clamp connection, 
however, are prepared outside, and the 
connector i s  easy to install. The clamp- 
type closure of the connector i s  also 
compact and affords easy access for 
disconnecting for scheduled inspections. 
Flanges with their multiple bolts require 
more make up time than the connector 
with its two- or four-bolt clamp. With 
two bolts on each side, the connector 
has 100% backup in strength i f  one of 
the bolts fails. The four-bolt clamp i s  
designed to comply with the multi-bolt 
requirements of the ANSI Piping and 

Figure 2. Bending test performed by NASA on the clamp-type connector in which the 
connection withstood internal pressure of 7000 psi throughout the test. 

ASME Boiler and Pressure Vessel Codes. 
A special clamp connector assembly is 
also available for remotely-operated con- 
nections and disconnect connections f o r  
easy accessibility and for applications 
where the joints must be repeatedly 
made and broken down. In contrast, 
the welded pipe connections can only be 
used one time and are destroyed with the 
breaking down process. 

The ASA flanges equivalent t o  the connec- 
tor are much larger and more cumbersome 
to make up. Comparing a 2" flange and 
a 2" mechanical connector, the flange 
weighs 94 Ibs. and has a maximum psi o f  
6600, and the connector weighs 22 Ibs. 
and has a 9430 maximum psi. The clamp 
connection, being lighter than the flange, 
requires less space for installation and 
disconnections. With its weight, the flange 
is  very heavy in high pressure ranges, its 
highest pressure rating being 30,000 Ibs. 
compared to  60,000 for the clamp connec- 
tor. The flange has also been analyzed as 
being less reliable than the connector in  
high pressure, high temperature piping 
systems where thermal shock, cycling, 
vibration, or external loadings cause leaks 
or loosening. 

With the use of the clamp-on couplings 
for piping systems, leakage from pressure 
and temperature cycling is  rare for the 
connector. The lips of the connector's 
metal seal ring utilize a spring-like deflec- 
tion enabling the connection to tolerate 
vibration, temperature extremes or cy- 
cling, and external loading without inter- 
ruption of the seal. The effectiveness o f  
the seal i s  enhanced by internal f lu id 
pressure which makes the ring self-ener- 
gized and pressure-energized. Using a 
helium leak-rate tes t  for analysis, the 
mechanical connections demonstrate leak- 
age rates of less than 1 x 10-6 cc per 
second as the seal ring mates with int i -  
mate contact and is  virtually leak-free. 
Be sealing on the smallest circumference 
of the connection, the connector seal has 
a higher pressure rating than a comparable 
flange which seals in the connection face. 
Under high pressure, high temperature 
conditions, the connector therefore ap- 
pears to serve more purposes and to  have 
more advantages in use than flange o r  
welded connection devices. 



ABOUT ENGINEERING TECHNOLOGY ANALYSTS, INC. 
ETA PRESENTS NEW LOOK WITH EXPANSION, GROWTH 

The ETA have taken On a new carised ETA to overflow i t s  previous one- 
look. With the initiation of long-term pro- floor facilities. ETA now occupies four 
jects for total designs, ETA has e x ~ e r i -  new office areas on a second floor. And 
enced an increase in staff, office space, 
and drafting capability. The addition of there i s  s t i l l  an unlimited amount of 

several new engineers and draftsmen has ''Om for expansion and growth for ETA! 

Ramesh Maini, Engineering Analyst, George Danek, Engineering Aide, and Steve Guillory, 
Drafting Supervisor (I to r) at work on structural- design work for the Robray 300. 

OFFSHORE SEMINARS ATTEMPT TO ALLEVIATE PEOPLE PROBLEM 

"A great deal of ink has been spread hardware. Subjects covered range from 
and a number of words have been spoken basic oceaneering introductions to  de- 
on the question of the people problem in scriptions of specific tools used for so- 
the offshore drilling industry. There aren't phisticated offshore operations. 
enough qualified people to go around. 
Each week, with the announcement of 
the newest rig to be built, the problem 
enlarges. Finding experienced, trained per- 
sonnel to  man the more than 80 rigs now 
under construction i s  a very real problem. 
To compound the problem, there are 
many definite differences in todays off- 
shore technology. The hardware for drill- 
'ing and completing today is  more compli- 
cated and more difficult to use properlyIf 

These comments of R. Stewart Hall, Pres- 
1 ident of ETA Offshore Seminars, Inc., 
I 
I explain why the company i s  sponsoring 

seminars to help alleviate this problem. 
I 
I The seminars include a five-day curric- 

ulum of intensive study on the practical 
theory of selection and operation of off- 

I I 

shore drilling, completion, and production 

PEOPLE 
I Peter M. Lovie, President of ETA, has re- , cently been appointed as an Interviewer 
I for the Royal Institution of Civil Engl- 
I 
I neers, London, England. In this position, 
i 

1 he will be responsible for interviewing 
i potential candidates for membership to 
i the organization. Membership of this 
I 

I Institution is essential for professional 
f registration as a civil engineer in Britain. 

The instructors for the seminars, recog- 
nized experts in their fields, come directly 
from industry and bring the latest tech- 
nology with them. They represent every 
phase of the supply, service, and product 
marketing business of the petroleum in- 
dustry. 
For more detailed information, contact 
R. Stewart Hall at (713) 621-0072, or 
write ETA Offshore Seminars, Inc., 4140 
Southwest Freeway, Houston, Texas, 
77027. 

OCEAN ENGINEERING 
Wind and wave loading analysis 
Motion of mobile offshore drilling 
units 
Structural analysis, design 
Rig survival criteria 
Naval architecture 

PIPING STRESS ANALYSIS 
Thermal, pressure and weight stresses 
Soil-pipe interaction, non-linear be- 
havior 
Earthquake, vibration problems 
Certification for regulatory agencies 
Direct piping code comparisons 

PIPING DESIGN 
New systems - piping layout and 
support design 
Reduction of loadings on equipment 

I INNOVATION EDITOR I 

Among the new faces seen around the 
ETA offices is Bonnie Somyak, the Editor 
of Innovation and Technical Writer fo r  
the ETA staff. As Editor, Bonnie assists 
in the researching, writes, and edits the 
copy for lnnovation and does the layout 
and pasteup for the quarterly issues. A 
Journalism and English major, Bonnie re- 
ceived her BJ degree from the University 
of Texas at Austin in May, 1972. Pre- 
viously, she served as an Assistant Editor 
for a medical publishing f i rm and was a 
free-lance feature writer for various maga- 
zines and newspapers across the country. 
At  the University of Texas, she held 
numerous editor positions on The Daily 
Texan, the college newspaper. Being ac- 
tive in professional journalism honor soci- 
eties, Bonnie i s  a member of Theta 
Sigma Phi, Sigma Delta Chi, and Texas 
Press Women. 

k 
,? 

PROMOTIONS ANNOUNCED 

The nameplates on the office doors for 
Mike Reifel and Jerry Van Norman are 
presently undergoing alterations. The two 
ETA Senior Engineers have recently been 
promoted to  the position of Managing 
Engineers for ETA. In this capacity, they 
have increased project management re- 
sponsi bili ties, along with their former 
work on pipe stress and analytical and 
design problems. 

"Troubleshooting" in existing plants 
STRUCTURAL ANALYSIS: DESIGN 

Offshore structures 
Unusual configurations 
Solid mechanics, plate and shell 
problems 
Shock, vibration, earthquake effects 
Non-linear, large deflection structures 
Finite element analyses 

ENGINEERING SOFTWARE 
Implementation, design 

EXPERIMENTAL PROJECTS 
Model or full scale assignments 
Test design 
I nstrumentation 
Data acquisition 
Data interpretation/correlation 
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