Trend Performance Simulation
Software for API617 Process
Centrifugal Compressors
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Introduction
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lllustration of Existing Compressor

Photo: Siemens Energy

Reference Compressor Map
(provided by Vendor as part of Databook)
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Introduction
Centrifugal compressor map is dependent upon inlet conditions

Changes in field
conditions, gas
composition etc.

OUTLET PRESSURE [MPA-A]
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Compressor operating Compressor operating
@ REFERENCE conditions @ NEW conditions




Introduction

 Tandem Train / Multi-Casing & Back-to-Back Compressors
 Changed Field Conditions and Gas Composition
 Higher Pressures (Compressibility A1)

Ctrend simulates
performance output
» @ new conditions
based on reference
map information

Inlet conditions Outlet conditions
P1, T1, MW P2, T2, MW
Shaft power



Modeling Process & Software Description

STEP 1 STEP 3

Obtain existing Simulate
compressor process data off-design and new
and impellers information conditions

( datasheet) performance

Obtain existing
compressor map
(convert in tabular format)

Define design condition
and speed



Modeling Process & Software Description

COMPRESSOR SECTION

_~— INTERNALS

Alternative Case: Ref OP

Methane

Search Criterion Nitrogen
Speed Carbon Dioxide
Ethane

Inlet Pressure Propane
n-Butane
Isobutane

Inlet Temperature

Massflow

n-+entane

Cutlet Pressure s

n-Hexane

n-Heptane

n-Octane

n-Manane

n-Decane

Hydrogen

Oxyagen

d Curves [100%=12597 RPM] Carbon Monoxide

Curve No. 1 (80%:) Water

urve MNo.2 (90%6)
Curve MNo.3 (10

Curve No.4 (70%)

Hydrogen Sulfide
Helium
Argon

Sum %o

Mormalize [_]

Filename: AdvancerHC_PA.prj




Modeling Process & Software Description

Project  Programs

T hOARPE 2 EOwE W

=2 h Process Section
H Generate Thermodynamic Signature

QEM Tabulated Map  parame on Mode

Variables

Design Speed (RPM)

Inlet Flow am3/h | - Condition Basis

145,345 Desian
145,068 Design
144,459 Desian
CASE3 143,857 Design
ALT_LOW MW L 143,248 Desian
142,217 Diesian
140,539 Design
139,414 Design
137.639 Deesian
135,587 Design
132,293 Desian
127.563 Deesian
118,652 Design
113,528 ! Desian
140 CASEL
138,493 CASEL
136991 CASEL
134,597 CASEL
132,158 CASEL
129,55 CASEL
126,31 CASEL
121,501 CASEL
116,714 CASEL
109,409 CASEL
105.415 CASEL
145,765 CASE2A

Filename: C55-K3-4_PA.prj




Modeling Process & Software Description

Prime mover

Turbine

Compressor

Scrubber

s b0

ANTI SURGE CONTROLLER

Monitoring
& Trending

Protocol

Format

Server Unit 1D

First Register

Timeout (Second)

TCR/IP

Server [P Address

Server Port

RTU/ASCTI

Parity

Fort (COM)

Baud Rate

Stop Fits

Scanning Settings
Screen Buffer Size (o, Sample)
Scan Delay (T1) (= 1sec)

Signal Averaging

No. Sample

Sean Interval (msecond)

Filter (ModRSsim2 Simulator)
Interval (m3econd)

Constant

Apply

TCR/IP

WORDIE+

1

300001

X

127.0.0.001

52

H Th () Scan Only (@) Scan-+Predict

Scan Status
Stopped

Analog Inputs  plot Setup  Log Data

Units
Pressure MPa-a Temperature K

ID | Tag | Description
1 | RLOW 300001
SUCTION PRESSURE 300002
SUCTION TEMPERATURE 300013
DISCHARGE PRESSURE 300K
DISCHARGE TEMPERATLRE
SHAFT SPEED 300005

5535
G5535
5535
5535
G535
5535

Flow kg

Address | Data Low | Data High | EU Low

EU High

Ps




Benchmarking & Demo (Case Study)

= NIST Data (US Institute of Standards and Technology)
= GASCALC Software

Fixed speed machine application

* NACE risk analysis tool
e QHmap tool
e GERG head calculation tool
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