Key elements of Systems
Engineering



Industrial Automation

More than Process control/BOP as taught in PT.
More than shown on P&IDs

The main tool to meet project targets on:

— Business objectives and presumptions

— Safety

— Manning; operations and support

— Robustness, uptime, commissioning

— Product quality, flexibility, feedstock/energy use

Tight cooperation between more skills req’d.



Traditional engineering

Process Engineering

Mechanical engineering

Packaged equipment purchase
Area engineering
"Instruments" =Aut

Electrical eng

Safety and Automation system



System:

* Certain parts of the world that at a certain
point in time is considered by somebody to
have certain interconnected things in
common.

* Here: Interconnected elements serving a
distinct functional purpose, having defined
boundaries and interfaces.

 Functional breakdown to subfunctions and
subsystems, and finally integral components



Systems Engineering

Design systems top-down to meet main functional
objectives, based on general equipment
characteristics in a multi-discipline team.

Find suitable commercial technology elements, and
iterate top down and bottom up designs to give
desired service/performance.

Scrutinise behaviour for interface disturbances
Scrutinise behaviour for critical component failure

(Re)iterate architechture, prepare systems
specifcation, release for volume engineering and
implementation.



Breakdown structure
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Interface focus
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Block diagram
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Functional breakdown

Flue-gas treatment:

e e e S i e F
FLUEGAS | £
FROM o) DUST ACID DIOXIN- FLUEGAS FLUEGAS 1o
a01LER | REMOVAL REMOVAL REMOVAL| | TRANSPORT|  DISPERTION ATMOS-

i, iy . o . S i T s 3Pk

EL-PONER  FLY-ASH WATER SALT- FRESH CONTAMINATED EL-POYER

HYDROXIDE ~ SOLUTION ACTIVATED  ACTIVATED
CARBON CARBON




Further breakdown,

e Acid removal
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Units/components




Traditional discipline engineering
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System core development

FLUID, POWER AND SIGNAL INTERFACES EASY T0
[DENTIFY, SPESIFY AND CONTROL

c:>-- SYSTEM [ __ :
f SYSTEM 1 ! '4 |
T | =N |
E i :: {:3""'@;\”/‘6: . E i SYSTEM 5 i
| o —— " 1 :
¢--mmmmmme SYSTEM 2 5 #—*eq—*—l i |
| 3 ! 1] svs- :
L HEF
[ I | : """""" ?
K i o i Y e s i e Y D ‘ _________________________ jl _____ Zx_ _____ ]

INTERFACE INTERFACE

REQUI REM BEGLI BE

SYSTEM/PRODUCT SYSTEM/PRODUCT SYSTEM/FPRODUCT
GROUP GROUP GROUP




Packaged
equipment
Integration
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Simple unit, complex interface
relations
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Info-attributes valve
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Systems engineering & integration

SE

Process Engineering

Mechanical engineering SE

Package equipment purchase ]

Area engineering

Aut SE

Electrical eng SE

SAS supplier - _
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