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ARG E B ER = 5 (GE) A B ZHE AR (Greenville) 2 SR Bt B & I TR (Gas
turbine Manufacture & Test Factory) /48 Rt B8 FORERRIT » WA id R Eh e (g g H ve ik
Hr(Baker Hughes)Z\ 52 HE 2 PR t-fiH(Houston) 2 48 H I A )5 M 247 (Bently Nevada System 1
Performance Monitoring) IFRENZE BITEET » B B2l A U502 - B SRR aVIREIZE A R A
FRRE Sz -

AN EBFECEE AT HEHESERYGE (https:/report.nat.oov.tw/reportwork )
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B eSS 11 A0 12 SHETEERIAH - B ATEAE B iR A =7 54(GE)
NEZEeH o WETERGIE EERAR L 114 F000 - Hiaaeat il - IR
% HAERE - RINFERH SRR B R HYFROK > SOEL R R i BRI s e i 2

R A [ B RE IR T B -
Rt EE PR BRSO - ey R E e 2 3 BRI ESE

B R L - A IERE s SR H 5 AT (Baker Hughes) 7 = HARE) 73477
BRI - IR AR P IR AR AH A TR K - B B4R 3 SR PR AR Ay
MR IR ATRIREN 2 B T -

R Z 2 S B ET H(GE) A F] - 1B S MR R (Greenville) S i A I
T#&( Gas turbine Manufacture & Test Factory) 748 s it B4 K fEH il - F<2
B e R e A s H e AT (Baker Hughes) PR 18 (Houston) 48 /M 48 A Eh e
M %25 (Bently Nevada System 1 Performance Monitoring )RIIREIZE 7 5 » FE L

R 2l T A o B IRGE RE RSN Z oA R AR -
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AXHEEEHE 112 £ 10 H 2 HE 112 F 10 A 15 H
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14 K B4R 2-1 FoR o
ez HEA SR | 2T TAEREEE
112.10.2(—)~112.10.3(Z) AR+ B8 B RS
Bl
112.10.4(=)~112.10.6(F1) | #% #K B B (Greenville) /

S areh i P S A ot et

(Gas turbine Manufacture

2. ZEHIM

112.10.7(73)~112.10.8(H)

& Test Factory)

112.10.9¢—)~112.10.13(71)

(KT (Baker Hughes)4& &

R = 4H (Houston) / H T

AT HIFEA -

2. RENZEP 5 ZELES

LA
aff °

LIRENEE L 240/ 4

112.10.14(7%)~112.10.15(H)

RiE - RERETHE S
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BEEAE

AR EE AL R ARG PREER (Greenville , South Carolina)#y&y 54(GE)
SEUEER% TWE(Gas turbine Manufacture & Test Factory) » #1E 3-1 AR > #% T
g EEOE H Ry R it AHEE R - R EERYRET © BUEEBLREE - DIk
Fos AR BFCEDRIE o (GHMERELY 575,000 SFI73ER - Eaar
BReF ~ PREEERHIE T L ~ ROBERTEIE 0 - DURCRIS Bt AH e Bl (&
Fly » 28158 Er S (GE)Y A BIY LR - #3518 se i i M (R 3 i (Houston,
Texas)iy H 52 fET(Baker Hughes)4 S » FEHANE BIRENE: R 28t ~ IrEN=2
BT ~ IRENE M BLREN G SRR IR IR & T EHE NS - tHE
WA EAE NEETROL -

Garlington Road

GE Power
imagination at work 300 Garlington Road
Greenville, SC 29615

3-1 &7 E(GE)A BRI R (Greenville) ekt T Mg



FL(GE)FE MR (Greenville) b & 2

23 H(GE) R st T Ri(Gas turbine Manufacture & Test Factory)f & 2y #2146
s ~ FREERRHIER Ly ~ USRI 0 o DUR SRR S B e oL
(EHERELY 575,000 ~FHHER » FEIHE R RIEERRIVAES L - SO
sat  BUEBILES DR SRR A BE AT T LI, - BB B R R R A
—{X THA.03 Fflmtsnysts sl -
3-1-1 =Sl 4R 0

ZAlgkL - 2lE 3-2 Fow - B R RGE) A R R - (NS
51 AT EFUE S H AU B HIDTRRY 1992 48 - 1998 F5EREE—6 9H
AR AR IS FAHRBEANE - 7Y 2003 AR TR 5 2000 FF58RE—5 TH fRAHAHSE
FARRRANES - MY 2008 FFAETTRGHEE o BhAD > AR RATIETHY THA R
1% > SLAUSEHEA RS 1.4 B8/ NSRS A - AlE 3-3 ~ 34 R MiREE=
TERISE ST B By THA.01 T B 200 MW ~ THA.02 THE By 384MW » LKz THA.03 T
Ry 430 MW B0 EAETEERRAH T - —24H 1x1 THA.03 EERRHVEHEDIR Ry 640
MW > ifii 2x1 HlE 1,282 MW > 40[& 3-5~ 3-6 ~ 3-7 Fi7k © 11 THA Rosimtés

DU B



_ I. - ii' T e apsss _ i o

7F.04 7F.05 7HA.01 7HA.02 7HA.03
GT OUTPUT 198 243 290 384 430
NOX/CO EMISSIONS (PPMVD) GT9/9 CC2/2 GT12/9 CC2/2 GT25/9 CC2/2 GT25/9 CC2/2 GT25/9 CC2/2
GT MIN LOAD (EMISSIONS COMPLIANCE) 49% 97TMW 43% 105 MW 25% 73MW 30% 115 MW 30% 129 MW
COMPRESSOR 18 Stage 14 Stage 14 Stage 14 Stage 14 Stage
COMBUSTOR DLN 2.6 DLN 2.6+ DLN2.6+AFS DLN2.6+AFS DLN2.6e+AFS
POWER TURBINE 3 Stage 3 Stage 4 Stage 4 Stage 4 Stage
SIMPLE CYCLE START-UP (MINUTES) 11 11 10 10 10
1X1 NET PLANT OUTPUT (MW) 305 376 438 573 640
1X1 NET PLANT EFFICIENCY (%) 59.7% 60.4% 62.3% 63.4% 63.9%
1X1 PLANT START-UP (MINUTES)** <30 <30 <30 <30 <30
1X1 PLANT RAMP RATE (MW/MINUTE) 30 40 55 60 75

3-3 B HL(GE) A Hl & SR im AR 1 2=



7HA Gas Turbine
EXHAUST

COMPRESSOR
INLET

EXPANSION

TURBINE
COMBUSTION

3-4 &7 F(GE) A Flfof AL 2 SR it

7HA.01 7THA.02 THA.03
Net output (MW) 290 384 430
Net heat rate (Btu/kWh, LHV) 8120 8009 7884
Net heat rate (kJ/kWh, LHV) 8567 8450 8318
Net efficiency (%, LHV) 42.0% 42.6% 43.3%
Ramp Rate (MW/minute) 55 60 75
Startup Time (RR Hot, Minutes) 21 21 21

3-5 FHF(GE)AE] THA ROl atii gz

7HA.01 7HA.02 7THA.03
Net output (MW) 438 573 640
Net heat rate (Btu/kWh, LHV) 5481 5381 5342
Net heat rate (kJ/kWh, LHV) 5783 5677 5636
Net efficiency (%, LHV) 62.3% 63.4% 63.9%
Ramp Rate (MW/minute) 55 60 75
Startup Time (RR Hot, Minutes) <30 <30 <30

3-6 & F(GE)A ] 1x1 THA Rosmtsite sk



7HA.01 THA.02 7HA.03

Net output (MW) 880 1148 1282

Net heat rate (Btu/kWh, LHV) 5453 5365 5331

Net heat rate (kJ/kWh, LHV) 5753 5660 5625

Net efficiency (%, LHV) 62.6% 63.6% >64.0%

Ramp Rate (MW/minute) 110 120 150

Startup Time (RR Hot, Minutes) <30 <30 <30
3-7 ZFF(GE)AHE] 1x2 THA RoBmtdirgsR

()BT R #E 1T 22 F1] 674 (Savings through efficiency)

THAVAR S mART B S AR LR - A0 L H A% HHEIEERSEE - (A

THEA R B ST A S = A BN EERUE S H 28 LAY JTRE K - ESh

» THA.03 Z 6024 (Hz) SR Bt aH E D28 430 MW - F il A fEERIE A
19640 MW(1xD#11,282 MWQx DEVEEEDA » EETHA.022x1)E134 MW » £
BN HEI0ES TR EERALE ST -

()t 4H A 7F 887514 (Operational Flexibility)

THAZY A RS Bt A B E MR & 1SRRI I A - [EIRF 3G SRAYIA
B E MR IE T 02 B B ASR L 70 5 H & R (Shale Gas) ~ 155 Z )% (High
Ethane) & @SR(Hy) 5 IREGHARL D 51 B 5742 H #2 Diesel) 5 J5UHI(Crude Oils) e
THAR S ERT A D107 88 N T 22 2 A i 6 5L A L e SRy 2 i
B BB RIRAE L - HENF LY 5fE F T BB K FE P

» QI 3-8 ~ 39~ 3-10 ~ 3-11F7R °



Lo

The 7HA.03 Gas Turbine modular packaging
configuration shortens the critical path installation cycle
by eight weeks compared to F-Class products.

3-8 FFF(GE)/AE] THA.03 Z2E5{E%E

Simplified Accessibility

sloped inlet allows for lower crane and
/ building height

rotor-removal clearance

: . 4 single ventilation extraction
| | /_ (no removal required)
K]
|

I\j‘:f‘-«f\f‘zﬁ[\ﬁ 6666660604

3-9 tRH b2



Greatly Simplified Liquid Fuel Piping.

piping eliminated as part of the modularized manifold into upper
new high-pressure system and lower sections

32 quick-release flanges no threaded tubing connections

. B A
i &\_\‘\\‘-’ S -
M re aud 3B

AqurE 1'mmwuvrd

3-10 fE{LiE

- - WEEK’
1 i First Fire ready in 10,000 fewer hours
,FqSter to First Fi re, H *compared to 7F enclosure

First Fire Ready  +10,000 Hours

i 23,000 total labor hours 33,000 total labor hour
26 weeks 34 week

HA Enclosure [ 4> J FeEnclosure

3-11 $2 FEERHK
Q) — PR BE R R i (Combustor Technology)

T ENFIDLNZS! (DLN 2/2.6/2.6+/2.6¢ ) BRI S 4R 25 FIH £S5
FolbmtEaESR R E ALY (NOx) B « DLN 2.6efRE T #F25DLN 2.6+14
BRI TTER - B AT SeERT TR R R il 4 1 FE A A THA RO R e 5
> DLN-2.6/A%&fE (Dry Low NOx Combustor ) £ 261 (Multi-nozzle) ~ &[]

#RRET Eé(Radial Fuel Staged) ~ FEi &5 (Swirler) ~ S{EFARHERE (Fuel Nozzle) A

9



TEMPERATURE

B EME N (Pilot Nozzle) Z g%t » FAHCAFS 4t (Axial Fuel Staging) » AJHY
a1 71 73 P& BB BRI, - AT A BN K ORI B RE R D 8 EPI(NOx) » 4
3-12 ~ 3-13 ~ 3-14f7% ©

FtAh - THA ZFIAEE Rz RR A ZRREIN A ESMIHE
» IRE Ry BT A TG TV G G - K2 R AR T RS AR
g A= » EMPZEHI RS YINOORYAER - THA.03 Rk EntAErR
DLN2.6eVABER » 2N[E3-15FT7R » bR 1 FRA THA.O2RBERTIRESD - BRAITHUR
G R R R PR ER S RIVR G BB A IS (R BN R ALY
(NOX)&  1fi ELPARE BN HFAEE K Fo+/-15% - HHA AR EE A B8 hns e

> WIE3-16F77 -

Advanced Pre-mixing
Axial Fuel Staging
Short Residence Time

'

o5

Vg

Combustion Exit Temp

s

DLN 2.5H DLN 2.6+AFS
Closed Loop

Steam Cooling

DLN 2.6
DLN 2.0

Turbine Firing Temp

%
3 3

7F-Class 9F-Class m HA Products

[ 3-12 SR TR 2 hse e



Adva ntages Advanced premixing
«Low NOx at high T,
« Fuel Flex - LNG and MWI

Faster Installation
Improved cooling
Lower turndown

Air shield

« AFS air distribution

» Protects AFS systems
from handling damage

Axial fuel staging
+ Low NOx at high Tore

Unibady extendad + Improved turndown

transition piece

« Shorter Transition Piece (TP)
with enhanced shape

» Reduced residence time

« Tailored TP cooling

3-13 BRI SRR R 2 (B

ADVANCED PREMIXER UNIFORMITY
AXIAL FUEL STAGING TEMPERATURE
UNIBODY TR

3-14 Fofr AR 2 PN PR E S EYIINOO A A 5

11



DLN2.6e Combustion technology overview A

2. Advanced premixing™,

* Low NOx
*Improved Operability
([dynamics) 3
.+ Fuel Flex &

Advantages

* Improved operability
* Improved cooling

* Lower NOx

= Fuel Flexibility

* Turndown to 30%

1. Unibody extended

transition piece 3. Axial fuel staging

*Low NOx

*» Shorter Transition Piece (TP)
* Improved turndown

* Reduced leakages
»Tailored TP cooling

Combustion technoll gy leveraged from 7HA and DOE Program

& 3-15 DLN2.6e PREEZ A (ERE

DLN2.6e is more capable than 7HA DLN2.6+
combustor

7HA.02 DLN 2.6+ Swozzle

* AR

Micromixer Expands Capability

\

Y39 NOx guarantes
=sted in GTTL, further de

etter performance and greater fuel flexibilt

3-16 DLN2.6e JPRIEEE YT (B

M EFEAYBCE A AH b Z248(Simpler configuration and modular systems)

BN EIHY THA RS RS E R BS FIE S > B F 25 5R AR

PRAREE > g T 1 S TR - ptAh - AV ERCE B A B R b

B PRERIFEIR EOR R TR D ~ BRG] FHREIER > DU TR TER AV

HigEted > Wl 3-17 ~ 3-18 v

12

Parameter DLN2.6+ DLN2.6e
Thire @ 25 ppm NOx capability* 3
Pressure Drop 65 5.9%
SWU(I'L‘ GT Turndown 1% lnad e %
Design Space Ethane« fuel capability 25 ¢ ~100%* )
—————— e ey
H”wltnpahn ty 18% >50%*"
Modified Wobbe Range +/-75 C +-15% )



Plug + Play

Upper Enclosure Upper Enclosure
(Service Platform) (Service Platform)
(S5 2|

N I

Air Extraction Module_]
1 <r-

Fuel Control Module_J

| Air Extraction Module

=EM

LGT Drains Module
S|

["Lower Air Extraction Module

3-17 #HHAEAL

Greater Serviceability

3-PANEL ROOF SYSTEM ENGINEERED FOR MAINTENANCE OUTAGES

combustion inspection
(middle)

& hot gas path inspection
(rear)

major inspection
(front)

3-18 Helitm A &

GUEHIRERAS I AR AR - IR S Y A RE TR A B4 - 3K
IR B PR ~ 8800 H 7 S ERUi Am e RAHYRE K - e Zof — AR
Ets AR e M IHE > 408 3-19 Ao -

13



THE NEXT EVOLUTION OF THE HA GAS TURBINE
430mw (1282mw | >64% | 10MINUTES

! ! BANARIHNRER)

| SN IH\IW’
l"“' L

...s_..J

? E'T&"F' 4

READY TODAY. REINVENTING TOMORROW.
www.ge.com/power/7HAO3

3-19 THA.03 St
PriEZA0 > & FleR O NN EIRESHY 3D SIENEL - HAR AT LURIE
BIARRRANER T ~ J5 e BLom e T < BB A A DR R B - A2 A SR B
AYEER AT > FREER HA—1E - 408 3-2057R - EE3DAIENRIT - AL
TAIEREEE R N2 > A 3215 o EST - IR R AR A A
REFEF 3D FIENHYGZUETRUE - R TR BE3DYIENZ N » &5 A E it 28k
Z3DFIED > s TARRTS POAE A aa TS - SLAERLZIPAEER] 3D HIED

A B TARAH Rt -

14



Délivering
breakthrough
technologies.

Optimizing supply
chain processes.
Connecting
factories across
the globe.

3-21 3D FIEHIZ Rt s s H

15



3-1-2 PR A L

%L JE 3-22FR 0 BEAAN 10 ESe RV RINEENER G » ek
s~ BRSO BRI E Tl © BRGSO RER  f ELA
BRI - EHEAGERE N ER T mRa A - AT R R ZR NS BT
BRI ~ SR KRS EYIWNOX) F R - 1N > (ERREERTIBIE T - REFI2D BIA

TR HIIREIRL -

3-22 PRBERIHE L

3-1-3 SRt IS 11 0 (Test Stand 7)

B SN EERR MR B SR A RS TR B A TSR R AT s
AR SRR - 28 3-23F - HCREFTHR SO 24 (Hz) 1607 24 (Hz) i)
Pk 2R - BB LTS > IR T SR B A Y P BE (Performance) ~ #RF 1%
(Operability) ~ A FEM:Reliability) FIHEE i Z a8 (Quality) » FEMEAE(Test Stand
ISR [ R E A A TN - SEEIEREC S P 3T EIHRR8SE -

16



RSN - (5 FH AR LR 25 R A R 2 (Sensor) B SR s i i 25 o m e
BET7 ~ PRRZORIE ~ PERIAE - RE(EYEEIRENEFRER - Ll R E
GRUNMEEH =R > BB f = AR RN S PE B R it e - e R
e AT 25 P BRI 8~ &1 “Fffr(Rotor Unbalance) YRR - & EL £
A AT VO

=

Test|Stand 7 | Validation Test Configuration

Starting 58 MW Torque Gear Box idati i
Motor Drive Motor Convertor Compr;igst(){:‘\;;l;datlon Cia

3-23 SR Emts A
3-1-4 SR HmtAAH A B AR .
Z LS MR ATIRA > RoRHE) - BHEOHEECEM SN - B
TPV RS AR - RBENA S EEIEPALE > BaiRE
FREER BTSN LFETE > SRIRMMEIPRIRe I R BT E I 7T - Ak
» BE NS R T - AR SRIREAVEN IR ¢ P AR Ry R A AR A
> FaHH LR BRI SOR A IR 2 B R 4K -

17



3-2 HyefRr(Baker Hughes)(RHTiHEHouston) b & N

H5e{Rkfir(Baker Hughes) /A =] Ry R B g Biting - IR N E MikEn g i
280 B2l - IREER A ELREN BRI SR - AR A A E SR RN
b BN 2 FE SR HREN B R 47 (Bently Nevada 3500 Machinery Protection Systems)
R R AU IR 25 (Proximity Probes) » HEFHY & T EE ML A - 1848 B SR
e fge st B 228 (Bently Nevada System 1 Condition Monitoring software)F1HEE
Y ESVREC
3-2-1 gaeffr BE P2 % (Bently Nevada System 1 Condition Monitoring software)

System 1 ;& —1E - E22(Condition Monitoring) » FIAERERER - M
Tt prase (g T ELFRIATARE © System 1 #rEN TV & - IR BHRENSNFICE 0

T PR FERENEAZES T B opa B ME A% ~ SRR D e RS > A& 3-24 i -

Asset Management

>
- Is machine performing per expectation?
Identify Changes R ! e
> [s machine performing per overhaul
Post Alarm/Trip Analysis *  Can machine keep running? expectation?
" - Should operational parameters be adjusted ¢ When fault identified, is it safe to continue

React intelligently to surprises to extend machine life? operation until scheduled outage?

Is it safe to restart the machine? *  Should maintenance be planned based on *  Can schedule outage interval be extended

Emergency outage required? identified fault condition(s)? safely?

What caused the machine to trip?

Ceondition

@ Meonitoring Engineer p Dashboard
Condition _ " 'm,
@ Monitoring Software Condition -
Monitoring Remote

Replication Server

on Cloud Display = Cordant
— ‘g ]
LN ) Data Diode * CMMS

5 g oo —
T””7""";”"7””7;7”””7‘ Machmth:.Ammg/AI
B> BY =g a

Equipment

3-24 Bently Nevada System 1 Condition Monitoring software

18



Hep > BEWEA TN 2T
(1) 7riEAETR{E(Configuration Enhancements)

REFEMHBER — G E P EEEEARAEINE - IREEEIL P

|

(Waveform) #1582 (Spectrum) » H R FIESEAHET TERE » M ETE T HFE

W& 3-25 Fin o

Recommended Bently Practices

gif) System1Demo > [ Oil and Gas Refinery > BB Hydrocracker

Machine Properties = Waveform Properties

Machine Point Measurement Property C Status  Select
¥ Recycle Compressor
Gearbox > Shaft 2 > GBX S2 0B GBHS S2 1B Vert Disp WF(500Hz) Fmax 500 Hz 500 Hz .
Gearbox > Shaft 2 > GBX S2 OB GBHS S2 1B Vert Disp WF(128X/16revs) Sample Rate 128 X 256 X v
Gearbox > Shaft 2 > GBX S2 0B GBHS S2 1B Horz Disp WF(500Hz) Fmax 500 Hz 500 Hz @
Gearbox > Shaft 2 > GBX S2 0B GBHS S2 18 Horz Disp WF(128X/16revs) Sample Rate 128 X 256 X v
Gearbox > Shaft 2 > GBX S2 IB GBHS S2 OB vert Disp WF(5000Hz) Fmax 5000 Hz 500 Hz v
Gearbox > Shaft 2 > GBX S2 IB GBHS S2 OB Vert Disp WF(128X/16revs) Sample Rate 128 X 256 X v
Gearbox > Shaft 2 > GBX S2 IB GBHS S2 08 Horz Disp WI{5000Hz) Fmax 5000 Hz 500 Hz v
Gearbox > Shaft 2 > GBX S2 1B GBHS S2 0B Horz Disp WF(128X/16revs) Sample Rate 128 X 256 X
Gearbox > Shaft 1 > GBX S1 08 GBLS S1 OB vert Disp WF(1000Hz) Fmax 1000 Hz 500 Hz
Gearbox > Shaft 1 > GBX S1 0B GBLS S1 OB Vert Disp WF(128X/16revs) Sample Rate 128 X 256 X
Gearbox > Shaft 1 > GBX S1 OB GBLS S1 OB Horz Disp WI(1000Hz2) Fmax 1000 Hz 500 Hz
Gearbox > Shaft 1 > GBX S1 0B GBLS S1 OB Horz Disp Wf(128X/16revs) Sample Rate 128 X 256 X

Bl

Bl v
Gearbox > Shaft 1 > GBX S1 iB GBLS S1 1B Vert Disp Wf(1000Hz) Fmax 1000 Hz 500 Hz

Gearbox > Shaft 1 > iBX S1 li GBLS S1.18 Vcti Diso Wi(xisir'levcvs\ iamu)e Rate 128 X ZSi X

[ 3-25 Bently Nevada System 1 Waveform 85%3E 2 71 H
TR R a (IR BB 1 E Microsoft Excel FEZE » SBHTHEZE FAYA
» MR E T AF] System 1 » FEIHIIRERESI{EBESRHIRRBRTROE S ARG
W& 3-26 Fm o
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Machines é Devices General Data Collection Measureme
» | Four a Soutre + Evaporation
* [ Traitement Rognures
L4 VB Online Pro BENTLY NEVADA - VT 510
» [BH) VB Online Pro BENTLY NEVADA - Ppe 411
L D{] Rack 3500 FINCANTIERI
» [}] Rack 3500 APV
Aero GT (2 Shaft)
» [:I Gas Generator
L [:I Power Turbine
I:l Lube Qil System
t] Control and Combustio
[2] Fuel Gas and Liquid Fuel
i Performance Inputs

Delete
Actual Performance Outy Gas Generator Power Turb
Rename
> Expected Performance O
tH iati 4
[:J DRI ST B Alarm Quick Configuration
L m Miscellaneous Performa
55D Actual Performance
55D Expected Performa
$SD Deviation Performa Map Machine Polits % Import Properties
> SSD Trans Actual Perfori Measurement Quick Configuration Manufacturer
SSD Trans Deviation Perf}
@ ISO Actual Performance
@ ISO Expected Performan Create Template
[AAl 150 Deviation Performance Outputs

Configure Alarm Setpoints

Configure Machine Properties Export Properties

Recommended Bently Practices Model
Serial Number

Ambient Pressure

3-26 Bently Nevada System 1 5% IR 886 - A6 A~ A1 1

FEFRAREHRE NN 288 (B RS Inse % > AfE 3-27 fon -

File Portable Tools  Help &5, pisplay A configure Standard Mode v
Machines General Data Collection Measurements Library
~ il System1Dema i
+ [BH il and Gas Refinery
Generic Machi
* BBl Hydrocracker ne
=[] Recycle Compresser Hydro Turbines
* [ AC Mur (AF Erg, H) Motars
» = Shaft =
[ Lube Oil System
[ Motor System - FLE
= [ Gox (1 Stg Parallel) Steam Turbines
B Sub-Systems
. _,_. Shaft 2 Air Cooled System
“i Stage 1 Centrf Cmp (BB)

Anti Surge System

[ Lube Oil System
*  Centrf Cmp (B8)

Compression System
Control & Combustion Monitoring

i

» = Shatt # General Cantrol Ol System
[ Lube Oil System # Machine Properties Dry Gas Seal System
[_] Sealing System & ghaft Expander Compressor System
L[E]] Seal Oil System & Centrifugal Compressor Section Fuel Gas & Liquid Fuel System
Dy Gas Seal System ‘Generator Electrical System
[2] Anti Surge System * hrust 18 Gland Steam System !
[2 Compression System A H2 Cooling Generatar
= [If] Train * o8 Heat Exchanger
= [ AC M (AF Brg, H) # Lube oil System Lube Oil System
» [ G (1 Stg Parallel) # gealing System Mator System
* [ Centrf cmp (28) A geal Oil System Pump Sealing System
P % Dry Gas Seal System AT, SR
[2] sealing System ~ Seal O/l System
[ Seal il System N Anti Surge System Sealing System
[ Dry Gas Seal System Compression System Steam System
[ anti Surge System Water Cooling System
[-] compression System > Trains

3-27 Bently Nevada System 1 ZF R0 1 1
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T FH i asc i B M5 (7 8 L 1] Miicrosoft Excel f528 - SR HY
B HIRLNL 478 - FRE IR E i A System 1 1% - 5% 71 HI B HIRE (L 2 A4 FE AL

GHELTER > 4ME 3-28 For e

Machines # Devices General Data Collection Measuremen

v System1Demo
v Oil and Gas Refinery
Hydrocracker

Ctri+C

Delete

Rename

Configure Alarm Setpoints
Configure Machine Properties
Map Machine Points
Recommended Bently Practices

» B utilities

> ECC Uni Add Alarm Summary

[i&] 3-28 Bently Nevada System 1 B2 HIEE7 5% E 2 7 H
() HREEHY 2 M (Backwards Compatibility)
TE—B5d5 B A THY System 1 BB BT =& System 1 IRASHY R EEHET T3
25 A1 System 1 RUAS Ky 23.1 BE System 1 ARASZ 22.2 ~ 22.1 1 21.2 VS

R > AlE 3-29 Fow
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MonReplicated Systems

__RxServer

] [ &,

Server Version: 21.1 Client Version: 23.1
Database Version: 21.1

=g

Server Version: 21.2
Database Version: 21.2

LI,

Server Version: 23.1
Database Version: 23.1

Server Version: 23.1

Database Version: 21.2
Database Version: 22.1
Database Version: 22.2
Database Version: 23.1

Tx Servers

LI,

LeSSsmashnosiissnaoass Server Version: 21.2
Database Version: 21.2

g | R

Server Version: 22,1 ServerVersion: 22,2
Database Version: 22.1 Database Version: 22.2

.

ServerVersion: 23,1
Database Version: 23.1

3-29 Bently Nevada System 1 2 FiRAAHZ M
(3) TEEhRETR b (Alarm Quick Configuration Enhancements)
PRERTHERE (Alarm Quick Configuration tool) i —({EH# (C) {HAEEL
BaRET b - B C CRMINEHERRRE - FAREBARREER - 15

SOERE A — Ve B AR (A I A B e - A& 3-30 Fow e

Alarm Quick Configuration

&) SystemiDemo > [ Hydrocracker > [} Recycle Compressor > [ Gearbox

Legend
a Over Alarm [-R- %R0+ C
3 Under Alarm Aa R
X Mean
oX
% Percent of Mean
O Standard Deviation G -
Multiplier of Standard Devi GeX-%g+x0-C
c Constant
Parameters
Parameter ° °
Under Over
% ? =
? ?
c A A

3-30 Bently Nevada System 1 i TEEE > 1 1]

=
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(4) $5HCE A £ 475 (DEVICE CONNECTIVITY)
System 1 BE#HEHC Orbit 60 1 3500 B4 HI £:47(3500 Machinery Protection

Systems){F1EE FEELIE N5 > & 3-31 s o

& 3-31 Bently Nevada System 1 2 EHREZ A > 1 H

3-2-2 RK4 Model Rotor Kit

Rotor Kit &—EHEEEIREEATEf - e BheE - B [
PHETACERER ~ ElARAIER R - A 3-32 Fw e st (A DA Bt A S
f(Rotor Unbalance) ~ E5#2(Shaft Rub)FIHIHE(OIl Whip) 51555 » i iBEEE ST
Rl g 2 T AR R ] (Spectrum) ~ FABRE(Orbit) K FF iRz 2 (Timebase) & 4
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3-32 RK4 Model Rotor Kit 2 4N
3-2-3 PRENZE BT 5w
(1) glKEEER(ESD, Electrostatic Discharge)

ARl A 5]y Z iR B ehryZE B FLZE BRIV B A0 3-33 A

3-33 taH & A

(R LR WA YR it i AR PZ A= il P s U A U R ety it
{APRO AR (RS VU8 SOMRG - AR ZA 8] (Trend) » 4 3-34 Fow » PHHIAY
REMEBUE AR e 7 REIRBEE R IRE - 2 ag(t -
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T WH VOOOR N — AN Lm Owect ZINARR009 111100 041 e po ISUD rpen
SCAS01 Propylene  From Z2MARIODG 111100 To 2IMAYO08 11 1100 Hstorcsl
5T WR N0 & 45 Rge Deeat 2MAR000 111100 028 i pp 26da) rpem.
G850t Propysane
97 CR VOX05 N — AL Owect ZNAR2000 111100 O3S pp 2563 rpev
GBS0 Propylens

BT CRMD0S-1 8 4 Rgv Dweot ZINAI009 111100 030 e pp 359 rpe

«4GA%01 Propyene

......

1d.._. Process
Upset

TIME : 48 Hours Idiv ¢

3-34 iEA(E
— Bt IEEDETR o AR SR 4 o AR Ry ZAB(Hot Spoy)FiT
5 [ REATENES i (Thermal Bow) » iy LSRR A TEHE AU IE . » %
RN N A7 B (KR - FEDLRGE T IRENE(E - B AR R
» DURSE T R AT 2 1% - (B EA [ (Trend) 3SR IREN BB B 218 1 |

TF o RS ARG > 40fE 3-35 A
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vvvvvvvvvvv

3-35 EEA(E
FRIE R0 4R [E](Shafe Centerline) > Z0[E] 3-36 A @ #EFELfmElk EE

L > A AT RETRE) - SRR T ETREE -

3-36 il SRl

B2 R B s Ay el R BA R A R - ] DASE 3 P BE BR (Gap) (E A &

HysEA(L - 4 3-37 Fos o
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70
R
ot altl ¢
o
oo o0 o S a0
" ww | A0 ua Y000 IMAY 208
e CAAPGO0 TISE &8 Mo A €

2000 o 0 o 0w oo o0
IIMAY 00
TIME &8 Mours Jov £

al
§
§

3-37 e T BR S BN ]
FRIZWUENE (Orbit) - #IHARMERREL > MEZLEHREZRTT
[FEVEZERAES - QIE 3-38 Fr

Y ST Wl W00 N B . IYNICH WF AMP 1 05 m
5”4,.- <G00 . - -:. :v‘ouﬂ‘»' '0‘-‘:
=
- |
o / +
] H
% B + g
4
*— - -
ROTATION v;gur'nm.
v e N 100 e
5--. - Av.- . @ WE A ')7.':
"
. L |
o] / + +
] 4
g + g
4
>~ + +

-/
ROTATION ¥ TO X (CW)

3-38 HilLlE A IR R Y
Sy R DL RS B H 2 B &h(ESD, Electrostatic discharge) yER

5 PEFZE TR WE 3-39 ~ 3-40 Fow o H o SWE S ERE
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JEARAVER G o LA RUBER Ry /2 BER\ Ui > HENE e s
2 AT RE A AR B 25 A R T A Ol AR PRI - T LB SR AR B s 7 R

R

[l 3-40 25 IR il
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(2) EJE(Scratch)

Wk EAREESURGEN EARENESR  BEHEW IR

Glitch = FEEMEIEN T - CAPHRECHZSHIRE - e

Hrr o R AR (Surface Imperfection) B8 +-{JE (Scratch) By 2K

PRETAYIRDL > 408 3-41 B e

FRIZHUERE(Orbit) & HEAHIEHE 557 rpm B » FFHASERTZS I EELL © B
SR (Timebase) P » X A1Y Z RAMIAEL 7Ky 90 1 - 4008 3-42 Fiom » i
2R % 5067 rpm B > ] DAEEBIRE (Orbit) RS R1ZE R 19 77 [HIAT 557 rpm /&
METTIE > dfE 3-43 Fos o B o PEAHEER 2 1234 rpm B - ARIBARELE

(Spectrum) il USFIESHA SRR HIAE L - HEMEhE (Orbit) LA BRI ZE R

"GLITCH"

M echanical

[

Monconcentric
Rators

|

Bowed R otor

|

Surface
Irregularities
and Imperfections

Electrical

Residual
Magnetism

I

Metallurgical
Microscopic
Segregation

I

Localized

Stress
Concentrations

3-41 Glitch 73]

4 AlE 3-44 B o

It DA BRI - WP R Mg TR E A SR - A ARH R R E
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2 Orbsk Tomebase A

a 1ar6e
[ 12FGC H.S Pinion-1 - DE STG-1RDLVIBY v 2 85°Left Disp WH32X/64 v WIAmp: 0.645 mi pp 557 pm v 0.42 mil © 4.063 revs
12FGC H.S Pinion-1 - DE STG-1ROLVIB X » L 25*Right Disp WHIZX/64. = W Amp: 1.007 md pp 557 pm v 0.154 mil @ 4.063 revs

4 0.6/19/2023 23 12:03:0!
6/19/2023 23 1.

3
3

3 L =
3 ® pese Cursor A
3 A A = 0420 mil
s = z 4 | 0154 mil
0.4 1 3 N~@\ \ A
b 8 o 0052 mil
o] ) 0.565 mil
3 Cursor Diff: STG-1 RDL VIB ¥: 0.368 mil 0.25 revs/4.938 X
s STG-1 RDL VIB X: 0.411 mil 0.25 revs/4.938 X
T o X =  Crest Factor
g / f\ { = 2985
g ] ! il A — i . 23
0z - 3 % Lo L Waveform Overall (rms)
¥ B 0.108 mil
8 0.171 mil
1 557 rpm 3
rp
o~ T T T T T T T
T T T T T T T . g ¢ ,ﬂ.iwnl.v : 2 =
0.6 o4 02 o 02 o4 Y1 042 mil @ 4.003 revs

3-42 557 rpm Z BB

BT IR Y

2 oron Timsvass 10 Dasa 12r5c

WF Amp: 0.523 mil o 5007 rpm *  0.36 mil © 4,063 revs
Wf Amp: 0.568 mil o 5007 rpm = -0.064 mil @ 4,063 revs

B 12PGC 1.5 Pinion-1 - DE STG-1ROLVIBY v . 65°LeRt  Disp WI(32)/64 v
12FGC M. Pinion-1 - DE STG-1 ROLVIBX + . 25*Right Disp WI(3ZX/64.

4 ©6/19/2023 23 12:02:33 ¥ #X
4 ©6/19/2023 £3 12:02:33 ¥ »

e 6]
3
0 s
* H
s H
] ' 1 RDL VIB ¥: 0.334 mil 0.25 revs/4.153 X
i [ 1 ROL VIB X: 0.450 ml 0.25 revs/4.153 X
o
: . 1 T
0.2+ s || waveform overall (rms)
£ Mmooz mil
g 0.102 mil
“{ 5067 rpm
o8- T T T T T
T T T T T T N A N ? e
06 04 o mz 04w ¥: 0.36 mil @ 4.003 ravs
5607 rpen

3-43 5067 rpm Z BB

~

1 Drbit Timabase (A3 Deta]

B 2P0 1.5 Pinion-1 - DE STG-1 RDLVIBY » & 65°LeRt  Dusp Wi{20000z) » Wi Amg: 0.797 md pp 1234 pm = 0.015 mid @ 2.685 revs

s 0,064 mil @ 4.067 revs.

4 8 6/19/2023 23 12:02:55 * ¥ X

{ 12FGC .5 Pinion-1 - DE STG-1 ROLVIBY = Dasp Wi32/84
B 12FGC H.S Pinion-1 - DE STG-1 ROL VIB X ¥ Dasp Wi320/64

= OfAll: 0.283 mil dpp 1100 m ¥ 0.127 mil pp § 1 X
* OfAll: 0.254 mil dpp 1100 M * 0.118mil pp § 1X

13FGE K5 Pinion-1 - DE STG-1 AL VIB X » & 25*Right Diusp WH{20008tz) + W Amp: 0.803 mi pp 1234 rpm = -0.064 mil @ 2585 revs 4 9 6/19/2023 23 12:102:55 v &
o [x] M-Ei 1 | I & Cursor A (Basic)
g | \ ! ® aces md
i 0z | | | | | 0040 md
0 i \ L e R & Cursor B (Basic)
g = oo ma
H
02 ]
M 0.006 mAl 1,396 revs/0.743 X
1 0.015 mil 1,346 revs/0.743 X
T e
HAE!
= 4
LER 3 Waveform Overall (rms)
t W aaizmil
04 e 0111 mil
08— T T T T T T T
T T T T T T * s “ | A— " ’ "
ss @4 03 © o3 04 os
1334 rpm
[ 1arce

as .
B W U-TZ7 Py
& a1 l B 0.118 mil pp
1 | # Cursor B (Basi
s | | | B 0.127 mil po
| | | I | B 0118 mil pp
| | | | I | 1
L S I S | R | EUN— |
3 ]
a1
t
1 | .
0s I I |
| I I - , | l a .
i | | 1l | \ | il |
T T T T T T
o a + . . 1 12

0437 ml pp @ 1
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B HEIOGHEER
4-1 L5

B EREES 11 H 12 SR IEEREEAH - R R 5(GE) A 5] .2 HA 44 -
T ERAE EERAEART Y 114 S0P - B SR B B E AT B E e 2 i
AREIEBINTE - B ELFRRHY SR > B0 a7 F¢ HA SFeatsal 2 svas - Hr
TR R SROm B LR sea i S ~ BUS ~ AR OIS - #2 —aenvis=E
B BN E A KEPUE - AEERROS R B HEMERERE
BEROR - T LAEAHRE TEMETHY - e e 2 NEIEES: - &(E
RETHEBA S - WAEEFH LA FITEEUIE - HHEHYERE Pz
R% -

H5efkf¥r(Baker Hughes) /A 5153 ZHAREN -T2l iity - E12 System 1 PUK
Rotor Kit JEEF] - Hrft » Rotor Kit FIZRIEBHRA FIRAYIRIL - F& A FERYFE5E40
{85~ F-fr(Rotor Unbalance) %5 FAYIRBHINNC - LALISHT R - ZB RS
Ry AL HIEEER - ARG R TR OK - ff B /A Bl 5 Bt A Ay
AT B SRR BT B AT -

4-2 FE

(1) s B4R LB ARG HPTIER 2 B R - (HEE R s T A A~
R > SRS SRR R - AR B BRARRENEE - WL
SAHAVIRENARE - B N B FFAIIRFTE] > DL SR S ER Y  SE [T
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(2) EIPERELS MR AR BRI SR ERAE > 2 SIS P B P B B 5 N B S - 8 285
SIREE - LRSS - MRS AN R - DURERTT B S B
TIMTRETT ©
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h 253K

(1157 54(GE) A EIA8 M R SR b R s e

[215F F(GE) A wl#risaH s/ kS -

[31H 5 fRHr(Baker Hughes)/Y&] System 1 ¥ &} -

[4] H 5k Hr(Baker Hughes)/\ 5] Rk4 Model Rotor Kit fE &} -

[51H 2 (R ir(Baker Hughes) 2 Sl5/I1SRZ 00

[6] "New Techniques in overcoming Electrical Runout" by Dale W. Beebe, Turbodyne
Corporation, Hydrocarbon Processing, August 1976.

[7]"Electrical Runout and Eddy Current Displacement Proximity Transducers" by Biggs,
David H., ASME Paper, September 1975.

[81H sefRr(Baker Hughes)FTE P& EPR A SRR &Y -
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