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Relevant Experiences

Over 30 years of experience worked as a Consultant Engineer after holding
various positions for Oil / Gas Industries in the field of Projects Control &
Planning , Projects Commissioning and Management, Shutdown/Turnaround
Integrated Planning & Management, Maintenance Planning and
Construction/Commissioning of new Refineries and LNG Plants
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MAIN TOPICS

1. Common Static Equipment used in Oil & Gas field

Separators

Storage Tanks

Slug Catcher

Gas Scrubber

Flare Knock out Drum

Towers and Columns

AN N N N N NN

Heat Transfer Equipment
(1 Heat Exchangers

d Air Coolers

3 Plate Heat Exchangers
v Pipes, valves & fittings
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MAIN TOPICS

2. Rotating Equipment used in Oil & Gas field
v Pumps
Compressors

Turbine

S S KX

Engines
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Common Static Equipment used in Oil & Gas field

Static Equipment related STD;

ASME Section VIII-1
TEMA Class B
TEMA Class C

TEMA Class R

API 650
API 620

API 572

API 521

Rules for Construction of Pressure Vessels
Pressure vessels for chemical process services

Pressure vessels for general commercial
applications

Pressure vessels for the severe requirements
of petroleum processing

Welded Steel Tanks for Oil Storage

Design and Construction of Large Welded Low
Pressure Storage Tanks'

Inspection of Pressure Vessels (Towers,
Drums, Reactors, Heat
Exchangers, and Condensers)

Flare Knock out Drum (KOD) Design & Sizing
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Common Static Equipment used in Oil & Gas field

Static Equipment related STD;

ISO 16812 or API 660
ISO 13706 or API 661
ISO 15547 or API 662

API 598 & API 6D
API 520 & API 576
ANSI B31.3

ANSI B36.10
ANSI B16.5

ANSI B16.20
ANSI B16.21

Shell & Tube Heat Exchanger
Air Cooled Heat Exchangers

Plate Heat Exchangers for General Refinery
Services

Valves

PSV Selection & Inspection
Piping Code

Piping Specs

Flange Code

Metallic Gasket

Non Metallic Gasket
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Common Static Equipment used in Oil & Gas field

Separators

Separator are vessels is in which gas, oil and water are
separated from each other. The principle of separation relies on
gravity, gas, oil and water havig different densities

If solid particles are entrained in the fluid they will also be

separated at the bottom of separator.
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Common Static Equipment used in Oil & Gas field

Separators Classification

Separators are classified according to the shape:
v horizontal

v vertical

v/ Spherical

Or Phases Separated:
v Two-phases
v Three-phases
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Common Static Equipment used in Oil & Gas field

Horizontal 2-Phases Separators

Mist Extractor
Gravity Settling Section
,— Inlet Diverter —\

I % = Gas Outlet

Pressure Control
Valve

Liquid Collection Section

= Liquid Out

Level Control
Valve
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Common Static Equipment used in Oil & Gas field

Horizontal 3-Phases Separator

Second
Pressure-relief  pressure-mbef  Coalescing Foam breaker Gas outlet to orifice meter
valve valve plates batlla plate

Mist extraclor

Access
daor

Od-lavel controller

Effluent inlet | Vartex breaker
{ | Ol outlet to
) | Water outlal \ machanical meter
Dellector Addibonal Waterlewel 1o mechamical Vortex |\
plates  outlet controller meater breaker Weir haffle plate
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Common Static Equipment used in Oil & Gas field

Vertical Separators

- Demister

i VT

Diverter
N T Degassing

ﬂ %/ Baffle

OGS

OIL & GAS SKILLS



Common Static Equipment used in Oil & Gas field

Separation Quality;

Separators are required to provide oil/gas streams that meet
saleable pipeline specification.

Oil must have less than 1% (by volume) water.
Water stream must have less than 20 ppm of oil.
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Common Static Equipment used in Oil & Gas field

Slug Catcher Vessel
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Common Static Equipment used in Oil & Gas field

Slug Catcher Finger-Type

Dry gasrisers
Dry gas outlet

Gas/liquid separation
section storage
manifold
Intermediate section

Sphitter section
and manifold

Mixed gas inlet
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Common Static Equipment used in Oil & Gas field

Gas Scrubber

A device to remove dirt,
water, foreign matter, or
undesired liquids that are part
of the gas flow stream.

A scrubber is used to protect
downstream rotating
equipment or to recover
valuable liquids from gas.

Vapor
outlet

Feed +

inlet + ?
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1

!
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Ly

Ligjuid
outlet

[0 De-entrainment mesh pad
@] Inlet diffuser (distributor)
Liguid level control valve
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Common Static Equipment used in Oil & Gas field

Flare Knockout Drum

The purpose of KOD to
remove any liquid from the
relieved gases & to ensure
Flare gas is free from any
liquid.

Knockout drum design and
sizing basis as per API-521.

KOD MOH or SD is required
plant total SD and to be
considered as the critical path
for the plant SD.
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Common Static Equipment used in Oil & Gas field

Pressure Vessels
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Common Static Equipment used in Oil & Gas field

Storage Tanks

In industry, there are many different types of equipment used for
the storage of liquids and gases

Storage Tanks can be:

0 Fixed or Floating Roof
0 Vertical and Horizontal Cylindrical

0 Spherical
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Common Static Equipment used in Oil & Gas field

Storage Tanks

0 Fixed Roof

TYPICAL CONICAL ROOF STORAGE TANK

VAPOUR VENT

™ T
i
INERT > £t > oA
GAS SUPPLY " " Fy

RELIEF
THIEF OR
GAUGE HATCH VALVE

ACCESSORIES & CONNECTIONS

) FOAM
] INJECTION BOX
] SIGHT CLASS
5 (LEVEL GAUGE)
|| SHOWING
ROOF ACCESS | | POSSIBLE COMPINATIONS
LADDER OF

GROUND LEVEL
FILL/PUMPOUT
LINE
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Common Static Equipment used in Oil & Gas field

Fixed roof storage tanks pumping out or drain protection

ER-V-LP

gas blanket ——
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Common Static Equipment used in Oil & Gas field

Storage Tanks

0 Floating Roof
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Common Static Equipment used in Oil & Gas field

Storage Tanks

0 Spherical Tanks
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Common Static Equipment used in Oil & Gas field

Storage Tanks
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Common Static Equipment used in Oil & Gas field

Towers and Columns

Towers are classified according to the type of “internals” in the
tower, and according to the function performed by the tower.

Tower Dimensions: Towers typically range in diameter from 3 to 20
FEET and in height from 20 to 150 FEET.
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Common Static Equipment used in Oil & Gas field

Towers and Columns “internals”

ﬁ?ﬁ&’%ﬂ%
. condenser
Towers may contain trays. If the e
Fower contains trays, the vessel ! nnnnanod —
is called a tray tower, or L |
synonymously a tray column. s

downcomer

Trays are generally divided into

wogncomer |

three categories:

A
stripping

« Sieve Trays

downcomer
v

from

Reboiler

« Valve Trays

to
Reboiler

« Bubble Cap Trays
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Common Static Equipment used in Oil & Gas field

Towers and Columns

Condensed liquid
overfiows

the weir

Sieve Bubble Cap Trays

Liquid

Tray Tray

Normal Vapour Low Vapour Hight Vapour
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Common Static Equipment used in Oil & Gas field

Towers and Columns “internals”

Gas Outlet

/‘L\ Demister pad

R :’ Licquid Inlet

= Liquid distributor
Tower may Contain Packed bed
Support grid

packing. If the tower <
. . Liquid collector

contains a packing, the ‘ Liquid redistributor

vessel is called a packed

tower, or packed column.

Packed bed

Support grid
Gas Inlet

Liguid Outlet
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Common Static Equipment used in Oil & Gas field

Towers and Columns “internals”

Random Packings

Pall Ring

Size: 25mm x 25mm

Thickness: 1mm

Structured Packings
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Common Static Equipment used in Oil & Gas field

Towers and Columns “internals”

Packing Versus Trays:

A tray column that is facing throughput problems may be
debottlenecked by replacing a section of trays with packings. This
is because: Packings provide extra interfacial area for liquid/vapour
contact efficiency of separation is increased for the same column
height packed columns are shorter than trayed columns
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Common Static Equipment used in Oil & Gas field

Towers and Columns

Tower/Column Applications;
e Distillation

e Stripping

e Absorption

e Extraction.

OGS

OIL & GAS SKILLS



Common Static Equipment used in Oil & Gas field

Towers and Columns

GS
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

The various types of heat transfer equipment are generally
defined by the function fulfilled in a process. Following are

typical heat transfer equipment used in processing industries.

As example for heat transfer equipment:
1 Shell & Tube Heat Exchanger (ISO 16812 or API 660)

L Air Cooled Heat Exchangers (ISO 13706 or APl 661)

[ Plate Heat Exchangers for General Refinery Services. (ISO 15547
or APl 662)
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

Heat Exchangers
Heat is exchanged between two streams. Exchangers are used to
remove heat from streams which are required to be cooled, and

transfer heat to streams which are required to be heated.

The basic design data:
Q = total heat transfer
AT = temperature difference between the two media
“U" is a function of many variables;

“A” is the area of retaining wall between the two flowing media.
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

Main Types & Components of Heat Exchangers

A - Shell and Tube Heat Exchanger

2 . TubeBundle

—Out

TubesideFlow |
In
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

The shell and tube heat exchanger is further divided into three categories as

1. Fixed tube sheet

Tube Sheet

3. Floating head

Gasket Splitring Spacer Gasket
Gasket
Tube Bundle l [—
' I
Floating
Distributor Head Back Cover

3. U - Tube

Secondary
fluid out

Steam in
@
&

Eloating
Head Detall

Channel
(end box or header)

U-tube bundle

Pass partitions

&

Condensate
out

)

Secondary O G : ;
fluid in
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

B- Air Cooled Heat Exchangers
Cold air being blown over the tubes, which containing the

process fluids for cooling.

AIR FLOW AIR FLOW
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Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment

C- Plate Heat Exchangers

Support column Inspection cover

Roller assembly

Plate pack
Movable cover :
Gasket Carrying bar

Stud bolt

o=

Fixed cover
Support foot

‘ ]
| ]u ‘ r\“’!
1
@
= . M T
Tightening nut —
Lock washer
Tightening bolt

Bearing box Shroud

Guide bar

Frame foot

OGS

OIL & GAS SKILLS



Common Static Equipment used in Oil & Gas field

Heat Transfer Equipment
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

Pipe design

Pipes are designed according to:

v Maximum Steady State Pressure
v/ Temperature

v Flow rate

v Chemical characteristics of fluid
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

Pipes materials

Pipes materials can be:

v Metals and alloys

v Plastic

v Glass (for laboratory and special application)

v Composites

Selection bases;
v/ Design data (mechanical, chemical)

v Economics consideration
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings — Piping Schedule

Nominal pipe oD

szemm/ | o, 20 30 STD 40 60 XS 80 100 120 140 160 XXS
Ll
A5 . 277 277 3.73 373 478 7.47
1 213 1.27 127 162 162 1 65 2 G6&
20 .7 2.87 2.87 3N 3.91 5.56 7.82
L —" 3/, : 1.6 1.69 2.20 2.20 2.90 3.6
25 338 3.38 455 4.55 6.35 9.09
= i | : 2,50 250 3.24 3.24 424 5.45
32 3.56 3.56 485 485 6.35 9.70
e XL 3.3 3.39 447 4.47 5.61

bz 4 = iai
40 - 368 368 5.08 5.08 7.14 10.15
— il by = 494 405 405 5.41 541 7.25 9.56

80 i 3 88.9 ,5,'49‘ 15}.479 1?.627 763_ 1 113 1 §24

90 - 1016 57~4~ 574 8.08 8.08 - -

135/ 18,63 18.63 - -

200, - | woas 6.02 6.02 856 = 856 1113 1349 | 1712

125 _— | 655 | 655 953 953 12.70 1588 1905
s L 2177 | 2177 3097

30.97 30.97 40.28 4911 57.43

= 2 2
150 ~ 1683 7.11 7.1 1097 1097 14.27 18.26 :T_SS

0 I @ I 11 AN e o=
8.2¢ £ f f ) b7/

00 I 2191 6.35 7.04 818 818 10.31 12.70 12.70 15.09 18.26 20.62 23.01 22 23

_ 8 1| 3331 | 3681 | 4255 | 4255 | 5308 | 6464 & 6464 | 7592 | 9044 | 10092 | 11127 | 107
3507 | 635 | 780 | 927 | 927 1270 | 1270 @ 1509 | 1826 = 2144 | 2540 @ 2858 2540
10 | %31 | 4177 | 5103 | 6031 | 6031 | 8155 | 8155 | 9601 | 11475 | 13306 | 15515 | 17233 | 15515
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings
Flanges
Flanges are mechanical devices used to connect elements in piping
system where it is necessary to disconnect equipment or parts of

the piping for maintenance.

There are several types of flanges:
Screwed

Slip-on

Welding neck

Socket-weld flanges

Lap joint (with free flange)

Blind

Spectacle Blind

SN X X X XX
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings
Flanges

Slip-on Flange Screwed FIange WN Flange

q‘ Pipe

m  LapJointFlange ;
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings
Flange Face

J \ i ¢ A%
Raised Face Male Face
F A%
AN ‘ J
Flat Face Female Face
J A o A X
S . N v,
Tongue Face Ring Joint Face
p, ¥ J

Groove Face
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

Pressure - Temperature Ratings
For Steel Pipe Flanges and Flanged Fittings
American National Standard ANSI B16.5 - 1988

Class ||130]/300 || 400 |[600 [[900 |[1500|(2500
. [ [ [ || || b | b
Pres 150 l1125]|1500l2225(3350(|5575 |9275
psig
Temp °F Maximum Allowable Pres psig

-20 to 100|285 || 740 |{ 990 [|1480|[2220/(3705|(6170|
| 200 |[260] 675 |[900 [[1350|2025][3375](5625]
| 300 |[230][655 |[875 [[1315][1970][3280][5470]
| 400 [200][ 635 || 845 [[1270/[1900/[3170][5280
| 500 |[170] 600 |{ 800 [|1200|[(1795/[2995|(4990]
| 600 |[140] 550 ][ 730 [|1095|1640][2735|(4560]
| 650 | 125][535][715][1075/[1610]/2685][4475]
| 700 |110][535 ][ 710 ][1065][1600]/2665][4440]|
|
|
|
|
|
|

750 |[ 95 |[505 |{ 670 [|1010|[1510][2520/(4200]
800 |{ 80 |[410 550 |[ 825 |[1235[2060 (3430
850 | 65 270355 | 535 || 805 ||1340][2230]
900 |{ 50 |[170 /230 |[345 ][ 515 || 860 [|1430]
950 |{ 35 |[105 | 140 |[205][310 || 515 || 860 |

1000 |[ 20 || 50 || 70 |[105][155] 260 || 430 | OGS
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

#6000

L/R 90" ELBON S/R 90" ELBON S/R 45" ELBON CON REDUCER ECC REDUCER
STRAIGHT TEE REDUCING TEE S/R 45" ELBOW L/R 180" ELBOW

S/R 180" ELGON THICK PIPE FITTING THICK TEE OGS
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

Flange gasket

The types most commonly used are:

v

v

AN

Non-metallic flat type: it is the most used gasket in the field
of low temperature and medium pressures.

Metallic

Ring-joint

OGS
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings

Flange gasket

Non-metallic

rms ﬁ;
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Common Static Equipment used in Oil & Gas field

Pipes, valves & fittings
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Common Static Equipment used in Oil & Gas field

Valves

Valves are mechanical equipment designed to interrupt or regulate
a fluid flow.

Common Valves types in O&G industry:

Gate valves

Globe valves

Ball valves

Butterfly valves

Check valves

SN X X XXX

Pressure Safety Valves
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Common Static Equipment used in Oil & Gas field

Valves

Selection of valves is carried out on the base of:
v Design Data (mechanical, chemical)

v Function Required (regulation, control, isolation, pressure relief)
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Common Static Equipment used in Oil & Gas field

Gate Valves
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Common Static Equipment used in Oil & Gas field

Gate Valves

Gale Valve

~___——bonnet—_
disk

—

closed open
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Common Static Equipment used in Oil & Gas field

Globe Valves

Handle

<«— Valve Stem

Packing Nut \

Packing
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Common Static Equipment used in Oil & Gas field

Ball Valves
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Common Static Equipment used in Oil & Gas field

Ball Valves

ValveON —" Handle Valve OFF

e

Valve Body

Seal

Ball With Hole
Through It
Rotates Around

Vertical Axis
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Common Static Equipment used in Oil & Gas field

Butterfly Valves
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Common Static Equipment used in Oil & Gas field

Check Valves
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Common Static Equipment used in Oil & Gas field

Cap

Pressure Safety Valves

Adjusting
Screw

Bonnet
Spindle
Spring
Guide

Disc Holder
Disc

Adjustig Ring

Body

MNozzle

Cap

Adjusting
Screw

Bonnet
Spindle
Spring
Guide

Disc Holder
Disc

Adjusting Ring

Body

MNozzle
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Common Static Equipment used in Oil & Gas field
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Common Rotating Equipment used in Oil & Gas field

Rotating Equipment related STD;

API 610 Centrifugal pumps

API 674 & API 676 Positive displacement pumps
API 618 Reciprocating Compressors
API 617 Centrifugal Compressors

API 616 Gas Turbines
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Common Rotating Equipment used in Oil & Gas field

Pumps

Pumps are used to transform mechanical energy supplied by a driver
(electric motor or combustion motor, or turbine) into hydraulic energy
(mainly pressure). The increase in pressure of the propelled fluid
usually serves to:

Lift the fluid;

Increase flow speed;
Overcome back pressure;
Overcome pressure drops.
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Common Rotating Equipment used in Oil & Gas field

Pumps Types

Pumps divided into two main categories;

Centrifugal pumps

Positive displacement pumps

Reciprocating pumps
Rotary pumps.

OGS
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Common Rotating Equipment used in Oil & Gas field

Pumps classification

Typical range performance of common pump types

10000 1 Multi cylinder plunger 10,000
<
\
\
5000 h ~ 5000
Centrifugal multistage N
N
/ N I}
2000 Gear N 7 2000
T Y S :
.5 1000 i < N 1000
= Screw N T\ Centrifugal
- S ‘ s -~ N double suct. 55
ll'6 / Centrifugal single stage £ =)
i < ' &
200 ‘ ’\ 200
- —
/ 2
N
100 | — 100
/ | N
50 : rl 50
i
8
20

: 20
_/ | GPM ial flow
10 . 100 | 1 2 —

2 5 20 50 200 500 | 2000 5000 O GS
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Common Rotating Equipment used in Oil & Gas field

Pump Installation Characteristics

Hg = static head or total geodetic height
ha = suction head |

hm = discharge head ¥ 1
NPSH = net positive suction head e (I
m
A
D<t /\;------_--_--‘-_-_-____,,
ha
e kb L S |

A 2

i
!

Inl
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Common Rotating Equipment used in Oil & Gas field

Pump Net Positive Suction Head

NPSH > NPSH

available required

SUCTION SUPPLY OPEN TO ATMOSPHERE
WITH SUCTION HEAD

‘m \
| ,‘::“‘H-.::"*.:':"':J

. aN-KE
Hs || NPSHA = pa+Hy~(Vy+hy)

| OGS
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Common Rotating Equipment used in Oil & Gas field

Pumps Types

Centrifugal pump operating principle

1. The liquid flows in along the axis of the pump via the distributor
and the centrifugal force generated by the vanned wheel’s
rotation drives it toward the outside of the wheel.

2. It acquires high kinetic energy, which is converted into pressure
energy in the manifold, where the cross-section increases.

OGS
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Common Rotating Equipment used in Oil & Gas field

Pumps Types

Centrifugal pump performance

N Pump performance curve
H

Havailable Op,erating

=

H‘ SysSiem
= curve
|
e /
|
hs I
|
0 : -

Volume flow rate (Q)

0 OGS
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Common Rotating Equipment used in Oil & Gas field

Pumps Types
Positive displacement pumps

Rotary pumps consist of a moving part which rotates actuated by a
rotational movement around an axis which itself rotates in the pump
barrel and induces movement of the pumped liquid by displacement of

the volume from the suction point to the discharge point.

OGS
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Common Rotating Equipment used in Oil & Gas field

Pumps Types
Positive displacement pumps

Reciprocating pumps
A reciprocating pump is one with forward and backward operating

action.

Types of reciprocating pumps:
1. Piston pump.

2. Plunger pump.

3. Diaphragm pump.

OGS
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Common Rotating Equipment used in Oil & Gas field

Pump Types

Positive displacement pumps

Reciprocating pumps (Piston pumps);
1. Single acting simplex pump

2. Single acting duplex pump.
3. Double acting duplex pump.
4. Single acting triplex pump.

5. Double acting triplex pump.

OGS

OIL & GAS SKILLS



Common Rotating Equipment used in Oil & Gas field

Pump Types

Positive displacement pumps

Reciprocating pumps

* Housing

\

ischarge Outlet Valve

* Piston Rings

* Shaft

° Cy"nder * Piston

Suction Inlet Valve

OGS
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Common Rotating Equipment used in Oil & Gas field

Pump Types

Positive displacement pumps Performance

H e

Theoretical
Actual

OGS
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Common Rotating Equipment used in Oil & Gas field
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Common Rotating Equipment used in Oil & Gas field

Compressors: a machine used to added energy to a gas

Why the gas is compressed?

To move gases from place to place and to overcome friction in

pipes & fittings.
2. To reduce the volume of vessels and equipment handling large

amount of gas.

3. To liquefying the gas.
4. To increase the pressure of the gas to a level required in some

chemical reactions.

1.

OGS
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Common Rotating Equipment used in Oil & Gas field

Compressors

1. Continuous-Flow Compressors

v  Centrifugal Compressor

v  Axial Flow Compressor

2. Positive Displacement compressors

v  Reciprocating Compressor
v  Rotary Compressor

OGS
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Common Rotating Equipment used in Oil & Gas field

Compressors Selection Criteria

Discharge pressure. psia

10°

10*

107

10°

10

I T T T
\ y
— 4

Centritugal
B Axial] -
flow
- —
Reciprocatng

1 1 | )|

10 107 10° 10* 10° 10*

Inlet flow, acim
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Common Rotating Equipment used in Oil & Gas field

Centrifugal Compressor Process Design Parameters

“Design data” to select a centrifugal
cCoOmpressor:

Rotational speed For variable speed drives the
“normal speed” is usually 90-97% of

the rated speed, allowing for
Impeller diameters contingencies.

Number of impellers

Compression efficiency For constant speed drives, design is

done for the rated point, i.e. on the
100% speed line.

Power absorbed

Driver rating

Performance characteristics
Casing arrangement

OGS
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Common Rotating Equipment used in Oil & Gas field

Centrifugal Compressor Process Design Parameters

The “process design parameters”:
‘Rated point’ defined by API 617:

Flow rate
Highest volumetric flow rate

Gas composition
Lowest molecular weight

Inlet pressure and temperature
Highest head or pressure ratio

Outlet pressure
Highest inlet temperature

Train arrangement (series,
parallel, etc)

To avoid over-design, the usual practice is to select a “normal operating
point” at which the machine is expected to operate for most of its life.
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Common Rotating Equipment used in Oil & Gas field

Centrifugal Compressor Performance

98% (assumed)

T ™ Specifed
operatng
condison

i ————————————————————— | Il S
1 Inlet volume flow capacity G
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Common Rotating Equipment used in Oil & Gas field

Reciprocating Compressor

Crank Con-rod Distance Piston Suction

Piece

—

Stuffing Discharge
Wiper Box Valves

Rings Packing

Crosshead
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Common Rotating Equipment used in Oil & Gas field

Reciprocating Compressor

Reciprocating Compressor — Equation for Work

Clearance Volume :

Volume that remains inside the cyvlinder
after the piston reaches the end of its

inward stroke.

Thus, Effective Stroke Volume =V, -V,

X 1 EfMective ch[* Volume, V-V,
Clearance Yolume. i\, Actusl Work = "‘H = Aves 1:2:3:4

V=V, |, Swept Volume, V-V,

>

l_‘ tal Volume, V. W, =Area (5:1-2-6) — Area (5-4-3-6)
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Common Rotating Equipment used in Oil & Gas field
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine

Gas turbines in which air is compressed, combustion occurs at
constant pressure, and expansion over the turbine occurs back
to the starting pressure.

va,

Brayton cycle: thermodynamic ideal cycle.

o

¥,

4

e
m—

v
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine

INTAKE COMPRESSION COMBUSTION EXHAUST
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Air Inlet/ ' Turbine
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine Operating Parameters

' Fuel | Combustion Chamber |

Air | Exhaust Gas |

|
l
JL 4-[ Power Output I

| Compressor | | Turbine |

(Compr&ssor, Air, Fuel, Combustion Cﬁamber, Exhaust Gas, Power 6utput, Turbine 1
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine Operating Parameters

The performance of a gas turbine engine, meaning its power output and fuel
consumption, is influenced by a variety of factors.

Environmental factors Inherent characteristics

Ambient Pressure Turbine inlet temperature

Ambient Temperature Pressure Ratio

Humidity Fuel Heating Value

Thermal Efficiency
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine Operating Parameters

TURBINE INLET TEMPERATURE

It is this value that determines
the highest effective energy state
of the working fluid within the
turbine.

S
-

THERMAL EFFICIENCY- %

Thermal Efficiency vs. Turbine Inlet

TURBINE INLET TEMPERATURE

Temperature

PRESSURE RATIO

Ratio of the discharged air pressure
to suction air pressure.

A measure of the internal energy
imparted to the air by the
COMpressor.

60 MACHINE EFFICIENCY 100 %

ICIENCY %

u.401’ 90 %

80%

THERMAL EF

70%

5 10 15 20 -
PRESSURE RATIO

Effect of Machine Efficiency on Thermal Efficiency
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Common Rotating Equipment used in Oil & Gas field

Gas Turbine Operating Parameters

THERMAL EFFICIENCY
Ratio of the work output (W) to the

FUEL HEATING VALUE heat input (Q,) in the same energy
It is a measure of the available units:
energy possessed by fuel. ho m
The ratio of HHV to LHV depends Q

on the composition of the fuel. f Q,=energy not converted into

The greater the heating value, the useful work :
smaller the quantity that must be

dherty W=Q,-Q,
burned for a given output.

W = (Q -Q)
Q
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Common Rotating Equipment used in Oil & Gas field
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Common Rotating Equipment used in Oil & Gas field

Reciprocating Engines

Ad Diesel Engine
A Gas Engine

Diesel Engine OGS
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Common Rotating Equipment used in Oil & Gas field

Reciprocating Engines

A Diesel Engine

push rod

engine exhaust
outlet

turbocharger
exhaust inlet

fuel injector
glow plug

precombustion chamber
pressurized air outlet piston rings
pston
wrist pin

fresh air inlet

turbocharger
exhaust outlet fuel injection pump

valve lifter starter solenoid

camshaft
connecting rod

starter motor

ol pump
oil intake screen assembly

Diesel Engine OGS
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Common Rotating Equipment used in Oil & Gas field

Reciprocating Engines

Diesel Engine operating systems;
Fuel System

Inlet Air System

Exhaust System

Lube Oil System

Cooling System

Starting System

Protection System
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Common Rotating Equipment used in Oil & Gas field
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