GRANDE PRAIRIE REGIONAL COLLEGE
Industrial Training

Power Engineering Program

COURSE SYLLABUS - SEMESTER |

GAS PROCESSING LEVEL I: PN 1405

This course is designed 1o assist engineering students to understand the physical, chemical and
coginecring principles used in the handling of natural gas and s associated liquids and other
compounds obtamned from natural gas. Hew it is weated from its undergzround orgin, through the
Ireating processes to the production of pipeline sales gas,

Prerequisites: MNone
Texthooks: Natural Gras Processing Books C. B
Class Hours: See Timetable
Class: Reference Material Source and Lecture Time
P 1 1 2
‘_ Lecture Hours
Lecturs Humber

Gas

Processing SAIT Lewal
Course Objectives

Unit 1: Gas Plant - Development and Types

Upon the successful completion of this unit, the student will be able to:

i. duscuss the purpose of the vanous types of naterad gas plants.
2. dfiscuss the deslgn and operation requirements of namgal gas plants.

3. discuss the basic components which are required o o conventional gas plant
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Unit 2: a5 Plant - Process Description

Upon the successfil campletion of this unit, the student will be able to:

1. detail the basic equipment used in each of the process sthoes,
+ Al discuss the chemnical requirements of each of the process stages,

L ! describe how each of the process siages ace itervelated,

Linit 3: Gasz Plant - Process Flows

1 wdentify the individual sections of 3 pas processing plant.
2 describe the various processes which take place in each section,

3 trace the flow of cach of the separated components, using 5 gas provessing  plant flow diagram,

Unit 4: Gas Plant - Inlet S¢paration

Upon the successlul completion of this unit, the student will be able to:
. diseuss the purposes for which mlel separabion equipment 15 msialled,
2 discuss the design and operatonal requirements of inbet separatuon sysfems.

3 desombe the mstrumentabion and safety devices fied on nlet soparaioes.

Linit 5: Gas Plant - Inlet Equipment and Operations

L'pon the suecessful completion of this unit, the student will be able to:

1 deseribe the gysiem requirements necessary to separate the gas mixture into three phages.

3 chigeiss the pulomats mafrumenlaton reguirsd o a typical inlet separator for unatended
QpeTaiion

tad

disruss inlet separator problems and the methods ueed 1o cofrect or prevent them.
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Unit 6: Condensate Stabilization Systems

Upon (he successful completion of this unit, the student will be able to!

1 discuss (he functions which comiensate stabilization systems aecomplish

Fa

discuss the market standards 1o which natural gasoling s produced,

3. describe the vanious processes by which condensate is stabillzed,

Unit 7: Stabilization Equipment

LIpon the successful completion of this unit, the student will be able (o-

L diseuss the funcron that each individual peece of equipnent performs in a condensate stabiloeation
sysierm.

T
]

trivce the flow of condensate and gas through the svstem dsing o process fow diageam,

3 dhistuss the specific operating lemperatures and pressures that are required 1o correcty stabilee
commdensale,

Unit 8: Stabilization Operations
Lipon the successiul completion of this unit, the student will be able to:

I Detail the correct lzmperatures and pressire required for economic, safe Operation,
2. Describe the test procedures used fo confirm “en specification” producnon,

3. Discuss the loading procedures and safety requirements for shipping stabilized Condensate.

Unit 9: Sweetening Processes

Upan the successful completion of this unit, the student will be gble to-:

1. defal the sales gas specifications which must be met,
@ dhiscuss the operating cyele of the commsonly used wquid and solid sweetening processes

Jo trace the gas and solunon flows throogh a sweetening planst asing simple Now dizprams,
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Linit 10: Sweclening Chemicals

Llpon the successfol completion of this unit, the student will be alile to:

Lo describe the operational alernarives presented by the use of duferent liguid sweetemng agemnts.

L list the solution cisculation rates, permsstble concentratioms, grain loading and regenetation
procedures reguired.

1. discuss the solid sweetening systemd and the uses m which they are suited,

Unit 11: Sweetening Equipment
== Upon the successful completion of this unit, the student will be able to:

1 dizcuss the function which each majoer prece of equipment perfonns.
2. trace the flow of ammne and gas throngh the system wang o low disgram.

j.  discuss the specific temiperaturce, pressures, amd other controls which are required o sweeten gas.

Unit 12: Sweetening Operations
Upon the successful completion of this uni, the stodent will be abls o:

I dizcuss the causes of poor performance In 3 gas sweetening plant,
2. discuss the comrectrve procedures required o remedy upsets.

3. discuss methods of detecring and preventing coroswon and list bow, of cormasion s not prevented,
it catises severe operitionnl problems

Unit 13: Sulphar - Introduction
Upon the successful completion of this unit, the student will be able to:

L identily the pribcipal sources of sulphur.
2 {iat the chemical and physical properties of sulphur

3 discuss the economic and enviranmental eomsiderations of salphor production.
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Umil 14: Suiphur - Claos Process

Upon the successful completion of this unit, the student wiil be able to;

| describe the oxidation reaction i the reaction furnace which is (e first Step in the Clas [racest,

] dezeribe the reaction berween H.S and 50, in the presence of a catalyst which is the heart of 1he
Claus process,

1. desdnibe the vanous taators which inflience sulpbur reactions in the Claus process,

Umit 13: Sulphur Processing Methods
Upon the successful completion of this uni, the student will be able 1o:

I desimibe the straight-through Class process foc 2cid gages with high HeS content.
2. doescribe the modified split-flow Claus process for neid gases with 15 1o 50% HaS content
3 degeribe the modified split-flow Claws process For acid gases with 10 1o 20% HiS content

4. trace lhe flows of nir, gases, steam, water, and sulphur in each of the processas ginge a flew
diagram.

Unit 16: Sulphur— Process Control

Upon the successful completion of this umt, the student will be able to:
] deseribe Lhe gas w air ratios required for maximisem sulpha production.
2. discuss the plant temperatures required to ensure rapid and complete chemical reactinms.

5 dezenbe the tests which are carvied out to monitor plant performance snd check ambient alr
guality.

Unit 17: Sulphur Plant Operations

Upon the successful completion of this unit, the student will he able 1o
I Hiseuss the problems which may occur during normal aperations,
2. discuss the proceadures t be followed during startup
A discuss the provedures to be followed during normeal and emergency plans shutdowns.

4 discuss the handling, storage amd shipping of sulphur.
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Unit 18: Dehydration - Definitions, Testing

Upon the successful completion of this unit, the student will be able to:
1 disruss the meagures nocessary 1o dehydeate 33 m the plant ond Geld.
.

2. describe the problems which accor if the gas iz not properly dehvdrated,

% deseribe the various tests which are taken 10 measare the cifectiveness of gas dehydranon.

Unit 19: Dehydration — Chemicals, Liquid Desiccants

Upon the successful completion of this unit, the student will be able to;
1 descrbe the measurey vied 19 reduce and control the warer content in a pas stream.
1. descmibe the absorption of waler from a gas stream uding vassous liquid deswcoanes.

3 trace the fow of gis and liquid desiccants throngh ghycol absorption systems using Minw degrams.

Unit 26: Dehydration — Glycol Equipment and Operation

Upaon the successful completion of thes unit, the student will be able to:
I,  describe the equipment used o plycol debydration sy stems,
S discusts the normal operation of the system.
3. dizeuss the operational problems and deacribe the fomectve actions.

d, b taken in o ghycol dehydration system,

Unit 21: Dehydration - Solid Desiccants

Upon the suceessiul completion of this unit, the stadent will be sble 1o
1 discuss the equipment used m 2olid desiccant syalema.

2 digcugs the procedures followed in the operation of solid desicoant systems.
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z

trace the fhow of pases in the normal and repeneration cyeles bsing a Now dingram

Unit 272: Relrigeration — External Process

Upon the successtul completion of this unit, the student wiil be able to:

1.

kY
ey

X

discuzs the factors which 2r taken o conzideration before selecting & refrigeration system,
desenbs the equipment required in a typical externally refrigerated ProCEss
discuzs the principles of operation of an externally reftizerated systermn.

Jesenbe the use of cascade 1ype refrigeration systen,

Unit 23: Refrigeration — Cryozenic Process

Upon the successful eompletion of this unit, the student will be able 1o

S

E

discuss the factors which are taken inte consideration before selecting a turbo-cxpansion svstem.
describe the equipment requited in & typieal cryceenic process,

discusg the prineiples of operation of an expander plant,

Unit 24: Introduction to Fractionation

Upon the successtul completion of this unit, the student will be able to:

L

=2

X

discuss a simple one-stage distllation precess.

deseniba how multistage fractional distillation processes separste materials bazed on ditfering
boiling poimts.

discuss the factors which affect the cfficioncy of a fractional distillation process.

Unit 25: Fractiopation Tower and Tray Design

Upon the successtul completion of this unit, the student will be able 1o

£
]

deseribe 1he main components of a typical fractionating fewer,

discuss the direction of flow of the Inuids and vapours 1n 2 fractonating ower

discuss the advantages of varions types of ay designs in 2 fractonating wower,
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Unit 26: Fractionation Equipment

Upon the successiul completion of this umt, the student will be able to:

1

ra

desenbe the types of rebailing equipment utilized m fhe operation of 1 fractionating fower
deseribe the types of coadensing equipment utilized in (b operanon of 2 feactionation towet.

taszuss the control methods used u the operation of fractionation fowet assngiated equipment,

Unit 27: Fractionation Systems

Upon the successful completion of this unil, the student will be able to;

2

desertbe the components which make up a wiad fracthonation system

discuss the most suitahle metheds of tractionating hydrocarhon streams fo minimizs operational
Cusls,

describe the operational requirements of depropanizer, debutanizer. and de-ethapwer towers and
discuss the general temperanués and pressures
&b which these nmils operate,

Unit 28: Fractionation Operational Procedures

LIpon the successful completion of this unit, the student will be able to.

describe the variables which musi be conmolled 1o produce specification produces from 3
fraciimihor

digtuss the process changes required when malfunction of any part of the fractionating system
G,

discuss in summary form how a typical frectionating system operates.

explom the procedures w follow when either product ts off specification.

Unit 29: Hydrocarbon Treating — Canstic Svstems

Upon the successful completion of this unit, the student will be sble to:

<
——

3

4

§

deseribe the impunities found in hydrocarbons and detil the problems these materials would cose
if ot removed.

discuss the nonregeneraiive method of caust treating.

discuss the regenetative methods of caustic reating

disgcuss the process (lows used m modified eaustic reatment systems

distusy the advanmges and disadvantages of the varimes dystems
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descnbe the operational problems encotniered m these swsteme and discuss the comeclive actions
which are tken 1o remedy the problems.

Unit 30: Hydrocarbon Treating - Molecular Sieve Process

Upon the successful completion of this unit, the student will be able o

rd

desceibe bow molecular sieves may he designed w sebectively remave
spegific componetts from hydrocarbon streams.

deseribe the equipment utilized in o ypical molecular sieve system.
discuss the advantages tnd disadvantages of 3 molecular sieve system.

describe the steps involved in operating a molecular sieve,

Unit 31: Hydrocarbons — Storage & Loading

Upon the successful completion of this unit, the student will be able to:

1

descnbe the differing reuirements for, and types of, bydrocarbon stosage.,

describe the basic operational and safery requirerments of a storage and loading system.

Unit 32: Sulphur Plant Tail Gas Cleanup

Upon the successful completion of this unit, the student will be able 1o

2.

3

desanbe the varied processes in which compressors arg wsed,

discumn the two mam chssifleations of compresspre

discuss the positive displacerent féciprocahing compeessor Types which have beeh Seveloped to meer the
negds of industry

Unit 33: Gas Compression - Classifications and Types

Upon the successful completion of this unit. the student will be able to:

L

3

desente the vared processes m which compressors are wsed.
iliscuss he Twa mam class fcnbions of compressoss.

discuss the pozitive displacemens recipfocating compressor Types which have been developed 1o meet he
feeds ol imdusiny.
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Unit 34: Gas Compression — Compressor Components

Upon the successiul completion of this unit, the student will be able to:

| discuss the materials used o the construction o1 e vompressor components amd describe the
physical characteristics which déterrmme their selection.

b

discuss the fanction of the individual components and desertbe how they are combined 1o form the
entire mechine.

disouss the components which require special or reguent affenthan

Unit 35: Gas Compression - Valves & Rod Packing

Upon the successful completion of this unit, the student will be able 1o:
Lo diseuss the major vauses of compressor valve failures and dewd the remedial actions sequired.
2. disenss the requitements for mechanical rod packing, with respect 1o selection and insallation.
3. duwecoss the operationzt indicators of pending mechanical problems for these twe compressor
CUTTIOTIETILS.,
Unit 36: Gras Compression — Rotary Machines
Upon the successtul completion of thiz upit, the student will be able ta:
i. whentefy the different designs of rofary compressors,
2 discoss the construcnon details of rotary compressors,

1 discuss the operationat application of mtary ¢ompressors.

Unit 37: Gas Compression — Dynamic Compressors
Upon the successful completion of this unit. the student will be able to:
L [nscuss the principles of operation of (he two hasic types of axial compressors,
2 Descnbe the mechanical construction detals of centrtugnl and axial compressors.

3, Outfine the operational charactermitics of centrifugal and sxial compresson
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Unit 38: Gas Compression - AnXiliaries, Stage Arrangements

Upon the successtul completion of this unit, the student will be able 1o;

L. deseribe the mechanionl configuratun of Separators and heat exchangers f used oo gas
CONPrEssngs

!_'l

describe the operational and efficiency improverments which result from the |astallation of this
COuipmest,

3. discusd the various stage configuranons of compressors and desoribe wherg the auxtliary
rquipment is fitted on these stages,

Unit 39: Gas Compression — Basie Controls
Upon the successful completion ol this unit, the student will be able to:
. destribe the operational chiractenstics of axial flow compressors.

4. describe the operational controls and insmumentation required (o ensure stable compressor oy Tt

3. detail the protective instrumentation installed 1o prevent compressor dantage,

Unit 30: Gas Compression - Lubrication

Upon the successful completion of this unit, the student will be able to:
L. describe tve functons of lubricants as utilized in vas and air compressors.
4. dlisewss how inlemnsl and external lubsication is supplicd o compresson.

2. desoribe the various types of mechanical lubricutors used

Unit 41: Gas Compressior - Drivers, Operational Procedures
Upoen the successful completion of this unit, the student will be able to:
I, discuss the appropriate application for compressor drvers.

I digcuss the correct starting and slopping procedures for compressor drivers.

3 detal the protectrve devices which are installed on compressar drivers.

Evaluation
FIlll BXOm i oo oo om0 5
1% T 1 T 1o 1. 4
Quizzes and Assignments, ... 300
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