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Control, Operation and Design of Reciprocating Compressor

© Compressor Selection

© Frame Assemblies and Compressor Configuration
Compressor Selection

Cooling and Lubrication

Theory of Operation

Capacity Control

Compressor Operation

Performance & Design Assembly

o © 0 © © o ©

Gases Studies and Compressor Applications

 CEEIEEm

Mechanical Aspects of Centrifugal Gas Compressors

Principles of Operation
Design

Construction
Configurations

Rotor Assembly

[+

©

©

(+)

©

© Casing/ Shaft Seals
© Lubrication

© Condition Monitoring
© Gas Cooling

© Instrumentation

© Compressors Installation
©

Compressor Operations
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Control & Operation of Centrifugal Gas Compressors

Compression Principles

Process & Confrol Description

Compressor Operation

Mechanical Design-Centrifugal Compressors
Instrumentation & Control

Anti-Surge Control

Case Studies

o © 06 © © © & ©

Course Review

¢ CEmmm

Magnetic Bearing Turbo Expander

Turbine and compressor principles

Constfruction, design, fechnology

System description and characteristics: auxiliaries, seal gas, cooling gas, thrust line, surge control
Installation and maintenance principles

Operation principles

Components description

Bearing fechnology

o © © © © © © ©

Monitoring, instrumentation and confrol

¢ CEEIEn
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Air Separation Unit

© Overview on the air separation fechnology along the relevant process units:
Infroduction fo air separation fechnology
Basics of the separation process
© Process Unit Details, Description, Technology & Operating Parameters
Alr filtration system
Air compression
Pre-cooling system
Front end purification
Brazed alumina heat exchanger
Disfillation columns
Vapor/condenser
Cryogenic pumps/expander
Storage and backup vaporization
© The Specific Risk of Oxygen / Nitrogen
Infroduces to oxygen risk, reactivity of material with oxygen, design of O, installation
Review of incidents in air separation units, causes and preventive measures
Safe operation and maintenance of equipment
Anoxia, deficient atmosphere
© Basic Control Principle
Main control loops

Safety loops, elements important for safety @

Transition phase: start-up, load change, shutdown

Cryogenic Air Separation Plants

© Introduction & Course Agenda

© Cryogenic Air Separatfion: The Process

© Cryogenic Air Separation: Filtering Compressing & Purifying of Ambient Air

© Rectification (Separation)

© Case Study — Process Analyzer

© Analysis Tasks

© Analysis Demands

© Single Analyzer or Complete Solution

© Oxygen Analysis

© Case Study

© Measurement of Hydrocarbons

© Measurement of Oxygen
Measurement of Carbon Dioxide

Case Study Cryogenic Air Separation Maintenance @
Course Conclusion
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Process Design Parameters for Gas Compressor / Turbines

Gas Compressor

Specifying a Compressor

Reciprocation Compressor-Process Considerations
Centrifugal Compressors-Surge Control & stonewalling
Centrifugal Compressors Process Considerations
Gas Turbine Application

Gas Turbine Hardware

Gas Turbine System Theory

Control Systems & Instrumentation

Accessories (Lube Oil, Coolers, Power)

Parameter Characteristics

Gas Turbine Inlet Treatment

Gas Turbine Exhaust Treatment

Delectable Problems

Borescope Inspection

Balancing

Couplings & Alignment

Gas Turbine Performance Test

Maintenance Techniques

Redesign for Higher Machinery Reliability @

© © 0 0 6 © 606 0 © ©6 0 606 0 06 06 0 60 © o ©

Reciprocating Compressor Overhauling, Maintenance, Troubleshooting and Reliability

Details of construction of Reciprocating Compressors

Proper Procedures for Overhauling of the Compressor
Reciprocating Compressor Condition Monitoring

Conducting Capacity of the Compressor

Energy Performance Assessment of the Compressor

Special Precautions

Compressor Commissioning and Monitoring After Maintenance

Compressor Troubleshooting
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HAVAYAR

Training Center

<

Module 1: Intfroduction

» Welcoming and self-infroduction

» Training organisation and targets

Module 2: Physics and principles

» Bassics Tuboexpander

» Action principles for Expander and Compressor

» Energy conversion Braking/Loading Efficiency / Losses
Design effects

Module 3: Construction & Layout

» Machine - General arrangement

» Skid, auxiliaries, piping and connection to process. Wheel
design and concepts

» No-Dwell zones

» Nozzles and diffusers

» Shaft and Rotor

» Cartridge description and assembly

» Cartridge Process and auxiliary connections

Module 4: Systems - description and characteristics -

» P & ID based Main control equipment: Quick Closing Valve

» Anti-surge protection valve

» Inlet Guide Vanes Actuator

» Seal gas lines

» Cooling gas lines Draining & purging lines Instrument air

lines

l-ﬁJ).L;.l.uSlg.!Jg.'i CII“J-I.DRJ 9 ._les.gS.'.

Module 5: Automatic Magnetic Bearings

» System Hardware design Axis control principles Conftrol
Panel description

> HMI

» Control panels and Electrical inferconnections

» Junction boxes on skid

» Local control cabinet description and organisation

» UCP control cabinet description and organisation

» Electrical wiring to panel

» PLC hardware description and interconnections

Module é: Operation instructions

» Hazardous area precautions

» Start-up cautions

» Turbo expander start-up

» Steady state operation

» Expander normal shut-down

» Alarms and Trips analysis

Module 7: MTC Maintenance instructions (versus Maintenance

Guide)

» Use of Operation and Maintenance guide Preventive
Maintenance & Maintenance schedule AMB panel
information to DCS/HMI

» Plug-in Unit replacement

» Spares identification

» Plug-in unit replacement

Module 8: Review - Course closure

Operation, Monitoring and Preventive Maintenance of Active Magnetic Bearing

Global overview of AMB system:

Presentation of AMB principle

Description of AMB equipment

Description of AMB confrol system

Interface AMB to DCS. Safety system and logic
AMB dedicated characteristics

v v v v ¥

Operating and monitoring. Preventive maintenance:

»  Commissioning procedure

» Speed up/ normal stop/ ESD

»  AMB monitoring (vibration, displacement, temperature,
current etc.)

» AMB trending Trend analysis

v

Event list and Super win
Data Logger capabilities
Scope of maintenance
Battery operation

Ball bearing maintenance

v v v v ¥

Spare parts

JLlge Jibjgol jS)0



4.4 uasLib (Lo g s N

2 Ul o il G g GlaolSols s el rasads b jgol 695 E32 45 5l g 108 Slpsass g (513855 rasads b jgoT oIS IS
s [ Cryostar cuS il S Lo b Loy sipunSlgs 595 wllall Gy (0 i jgol 695 L 3wl gy 595 D ljosns g 613855 rauas i jgol 69
Haward Technology S b vaS Lo b 5352115 sl sio bl o= bb llall (par i jgol aasass 6 59 oty yiilu glocioy Gy jb g WLl b jgol asads jlirow

JLlga i 895 (L yiduo 6529 9 ySawl GthmJ.’_mS b oubidT o jgoT jliwoaw  Haward Technology Sy vaSLio b 1S g b ) 5le g szaS Ul gl & lysans g 6 )15g85 wllallgs 695



<

mmmmmm

/bﬂw,w{/v

o pd
OAISF pFblacdcs 4
Ry cd o s b

K J
- ...)

. . .4
(S R 4

[/

‘TZOR(‘

A

Uliwd5 Yloaw L5y

cauls S &S50
\.:uu JIII.I.III

TAM®

q ARYA TRANSFO

‘-? )

LS LA
O

»

NitelPars

Technology Excellence

HAVAYAR

Training Center

JLlge Ui jgol S0 3 ySlac eslulw (s loT uSSluo

O a6 3hanlin | 6338 8

i jg-ol 6593

~~~~~~~ || ~~~e~eee~ | e ] e

877 +

1500+

9000+

120 +

b & b

/KUM..A)‘_/,V e )u)’/u./ «m.)/ A/JM.JWJ'»V

@ ) o
Ko N Y/ LT
e s K P
) 4 9 LgSy

b
LA

PN A
r)}»dhﬁ(ﬂﬁd/

mm

,r/uftwe{/uu/ uw,b(/m.)/

O\
4 )

74
eiints)

&

ARDESTAN CEMENT CO.
Olewa ) Glases &S s

‘u‘

»/ub/'

eSe
Mazandaran cement

LY Gz

& 095" 33,39 318 Sloww

<é?>

DA
C)I{!’ﬂig’l s/

Ol 33)) SVgd aS pub

E6SCO
S 3o Y 58 05k
S N8 G 5 Gy

it®©

¥)YAZD,TIRE

RAZI ciass Group

X

. . A
bk s 55 P
Sl o9z losS gliocs pd
<S N~
D \/‘@ gkl
GoldStone

oz
539leST

Artawhweel Tire

b

w’.//' s //J/

b
ol

- o A
J/?Gril(:;/‘wh/‘./f.’//

R
ssz‘ f“f’dr‘
Razi Petrochemical Co.

Yo

o3l Ol—ouw

Sib

CONF RO

Sl e Sy S
IRANIAN BABAK COPPER CO.

/2

Oll 5T Y5 oS

p s
el ~

15/‘JWIVW-AW

Y
¥o:>Niing!

e

2 3 g S 55005 08 S 5 ?ﬁ@;b{ﬁ
@ d

B2

OlsUT cas s8mUL

ﬁ
-
sl ods gt

DARAB CEMENT CO.

| |

A
Sl
uL}” 104 !1413

&S

W>FS 1>

Su.nh

vl el o
Sepideh Jam Toos
=i
i
o

b

FSTCO
Ol ot 1558 it 55
OIS 5 5950 Sl 5

Sl &S ki
et T s oo e o5
nnnnnnnnnnnnnnnnnnnnn

C‘ r 3 r
I -— - .
[— 4] —-—
INDUSTRIAL PROJECTS

U BT glogs S i

)
Capd
ey
&
P

Aore A
J/(eu"jl/.")/

&

V7

(U/A;.(j:f,y:g

03185 (o225 55 S o153 05

o 3Ugs S pis

S

/)

Sl i OS i

&

\“

(091 i) ol SSLAs 0550
‘QESHM TOBACOO COMPANY

"T("«

a3y g e S 5

@,

Chahar Mahal & Bakhtiari
Automotive Sheet Co.

BB
gjig

Umﬂww

&b
LY

/’KU(Z’I."«W/;;/

aulm&-)

(g b st S

TUGA

MAPNA GROUP

()

G My S e &S b

Aiglod

[ SABA

Tire Cord MFG. Complex

JLlge Jibjgol jS)0



JUlg Uisjo—ol jSy0

AP Sy (5350 pa s jlg2 YLls o Lgs
oF1 = AA Po PE PE — AA Po PO PO 10als
o1 = AA Po 0O o5 — AA Po PE PO 1 uS$

training.havayar.com




	Page 1
	2: فهرست
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

