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MAN
MDT GT's - Overview

Oldest one from 1968
Power 3-25MW
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MDT GT's - Overview

Data Collector

Installations save cost!
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Monitoring System

Customer Plant MAN PrimeServ Network
i  Firewall
.'Ej[;q .
Plant DCS irds® Server

—_—]
irds® VPN Box for data :
Data Collector encryption

] 47 {7 {7
-t

-

Oracle Database

)
)
L
K

7

l Experts for

analysis and

: : [Automated Analysis | consulting
@ \/ @ Messages to Experts
i Customer's LAN DSL Router ISDN Router Satellite Modem :

U . '

Source: PrimeServ Turbo project team
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Monitoring System — Capabilities

irds® Basic Parameters

Machine Data Process Data Auxilliaries Data

= Speed & VGV position » Pressures, temperatures and = Pressures and temperatures

= Shaft vibration & axial mass flow at inlet & outlet of = Differential pressure at filter
displacement each stage group elements

= Bearing-, casing- and = Ambient conditions = Coolant temperature and
differential temperatures pressure

» Voltage, current, power and
winding temperatures of motor = Controller inputs and outputs

= Position feedback

Resulting analysis

= Mechanical condition of each = Operating point in characteristic = Mechanical condition of coolers
machine curve and filters
= Degradation of coolers and
= Operating point in characteristic = Degradation of internals filters
curve = Efficiency of auxilliaries
= Efficiency
= Efficiency = Control logic

MAN Diesel & Turbo ‘ MAN | PrimeServ Dr. Holger Berghaus Gas Turbine Monitoring ‘ ‘ 16.09.2016 | < 7 >



MAN

Monitoring System — Data Analysis

= measured axial position [mm] —— calculated lower / upper limit = |ocal alarm set point
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Monitoring System — Data Analysis Remote
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Monitoring System — Examples

Libya 2003: Customer informs about
vibration trip, site inspection reveals
GG compressor damage.

Fleet: Compressor blading with more
than 2 billion operating hours.

Analysis of operating data shows
frequent message of GG-speed
being on upper limit — unusual for
this climate.
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Monitoring System — Examples

Jan 2002 - Jul 2003
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Monitoring System — Examples

Service Worldwide 2012

Engines
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Monitoring System — Examples

— 3/4/2011 STARTCOUNTER: 438 by
MAN TURBO - -
S 6:25:54 PM  rounueren: waw s
| ALARM HISTORY E—f]l | ALARM MESSAGES | Alarmscreen .

Date | Time | Name Comment Group Al G as Tu rbl ne
24/02/11 | 08:23:35.437 AM TAHHO011 TC651 : TEMPERATURE T4 AVERAGE RIGHT MAX2 | TRIP eak n e n Set
24/02/11 | 08:23:35.437 AM TAHH012 TC851 : TEMPERATURE T4 AVERAGE LEFT MAX 2 TRIP ( )
[24/02/11 | 08:23:35.437 AM UL002_2 COAST DOWN Steps p I g g

24/02/11 | 08:23:35.437 AM TAHO11 TC651 : TEMPERATURE T4 AVERAGE RIGHT MAX 1 AL . H

24/02/11 | 08:23-35.437 AM | UL002 2 | COAST DOWN Steps trIpS Via Surge
24/02/11 | 08:23:35.437 AM UL003_2 TRIP Steps |

24/02/11 | 08:23:35.437 AM TAHHO12_F | TC651 : TEMPERATURE T4 AVERAGE RIGHT MAX 2 FIRST_TRIP d t t'

24/02/11 | 08:23:35.437 AM TAHHO011_F [ TC651 : TEMPERATURE T4 AVERAGE RIGHT MAX 2 FIRST_TRIP e eC IO n Or

24/02/11 | 08:23:35.437 AM TAHHO011 TC651 : TEMPERATURE T4 AVERAGE RIGHT MAX 2 TRIP Ove rte m pe ratu re .
24/02/11 | 08:23:35.437 AM__| TAHHO12 | TC651 : TEMPERATURE T4 AVERAGE LEFT MAX2 __ | TRIP

24/02/11 | 08:23:32.234 AM UL003 UNIT LOCKED Steps

24/02/11 | 08:23:32.234 AM UL003_1 COMMON ALARM Steps
24/02/11 | 08:23:32 AM UL003_3 WASH LOCKED Steps
24/02/11 | 08:23:32.234 AM LA120 LT505 : LEVEL LUBE OIL TANK FAULT AL-WASH_I-START_|

24/02/11 | 08:23:32.234 AM UL003_3 WASH LOCKED Steps D t t.
24/02/11 | 08:23:32.234 AM UL003_1 COMMON ALARM Steps

24/02/11 | 08:23:32.234 AM ULO003 UNIT LOCKED Steps a a Conncec Ion

not available
IMIANTURBO | = | gopaliit s = | => 2 engineers fly
Vil 5. [ 6:34:06 PM HOUR METER : 1826.40 h Out
arm istory | | ALARM MESSAGES | Alarmscreen

Duo Time Name Comment Group !

24/02/11 | 02:10:00.734 PM UL003 UNIT LOCKED Steps

24/02/11 | 02:10:00.734 PM PDAL311... |DPT817 : GG SURGE DEDECTED FIRST_TRIP

24/02/11 | 02:10:00.734 PM UL002_2 COAST DOWN Steps

24/02/11 | 02:10:00.734 PM UL003_2 TRIP Steps

24/02/11 | 02:10:00.734 PM PDAL311_1 |DPT817 : GG SURGE DEDECTED TRIP
24/02/11 | 02:10:00.734 PM PDAL311_1 |DPT817 : GG SURGE DEDECTED TRIP

24/02/11 | 02:10:00.344 PM PA312 PT815 : PRESSURE INLET PLENUM FAULT AL

24/02/11 | 02:09:54.531 PM LA120 LT505 : LEVEL LUBE OIL TANK FAULT AL-WASH_I-START_|
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Monitoring System — Examples
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Monitoring System — Examples

B FT8 Power Gen

| EFT8 Mechanical Drive
/
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Monitoring System — Examples

Enhanced analysis with further tools

TALIAR « O o Tiom OMERA o ORS00 200a 1H00 - M08 2004 M 88

statistical analysis: analysis of properties:

rate of operating time within curve efficiency, vibration, etc. versus curve
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Monitoring System — Overview & Areas of Development

Customer Plant
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Plant DCS

=
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l Vﬂ Experts for
: ol

: analysis and
' [Automated Analysis | consulting

Customer's LAN DSL Router ISDN Router Satellite Modem

irds® VPN Box for data
Data Collector encryption \ )
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Source: PrimeServ Turbo project team
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Current developments — 1 — Improving Monitoring

Dynamic Limits currently:
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Current developments — 2 — Always the Server?

Live Data Indicator
Anting Power - 03

General Operating Hours Performance Today Gas Generator Speed
Total Site This Engine
210 12,320 6,210 12,800
h KW kw mm
\®\ Operational Overview Ambient Conditions Lube Oil System Fuel Gas System
pe ys ys
el power output 6,210 hw mbien - = on skid temperature 442 <
P T ambient temperature 15.5 oil header temperature 54.2 = oy
gas generator speed 12,800 wm ambient pressive 1012.5 mosr on skid pressure 20.3 bwig
PT inlet temperature avg 712 « oil header pressure 2.4 wwig main control valve pos 741
: rel humidity 65
comp. discharge pressure 12.5 varlg) oil reservor pressure =117 mbarig pilot control valve pos 17.8 *
N\~ GG Shaft Vibrations A~ PT Shaft Vibrations B Gas Generator Compressor # Turbine Section
front bearng x 30.3 um front bearing X ?0.? pm 0¥ pasiion 17 Tdavg T4 unsymetry
front bearng y 32.7 um front bearing y 21.7 um
N . diff prasswve miet planum 290 mbar 712 12 3
rear bearing x 36.8 um rear bearng x 26.5 pm 3
rear bearnng y 37.5 um rear bearing y 27.6 um COMp- GREDA DS [FRssiEe 12.5 varig < ¥
Z- Bleed Valve System & GG Bearing Temperatures & PT Bearing Temperatures AT Axial Displacement
temperature stage 4A 48.7 « journal front bearing 78.3 « journal front beanng 65.3 66 axial displacement A 0.11 mm
temperature stage 4B 272 « journal rear bearing 77.2 < journal rear beanng 63.2 <« 66 ax@al displacement B 0.10 mm
temperatwre stage 8 93.5 « thrust beanng inactive 835 =« thrust bsaring inactive 739 x PT axial displacement A 0.01 mm
lemperature stage 1 100.7 « thrust beanng active 88.4 ¢ thrust bearing active 79.4 « PT axial displacement B 0.01 mm
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Current developments — 3 — No Data Outside

Customer Plant
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—
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MAN

Summary

1. The installation of a data collecting system saves more than it costs. This is
why MAN Diesel & Turbo does it since 1999 for all gas turbines.

2. Flexibility is key, gas turbine & driven machine may be only part of an
Installation.

3. In our experience, central analysis is a “must have” but analysis capabilities
will have to be expanded for direct at site availability.
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All data provided in this document is hon-binding.

This data serves informational purposes only and is especially
not guaranteed in any way. Depending on the subsequent
specific individual projects, the relevant data may be subject
to changes and will be assessed and determined individually
for each project. This will depend on the particular
characteristics of each individual project, especially specific
site and operational conditions.
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Thank You For Your Attention



