31

Jde e B e e

48)

0

2539

1,232

3311611

13,579.298
24.39
674

6,917.5

Heat Rate
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Heat Rate (

Heat Rate 1 '

Dual Pressure

Q

4“— 100% —>»

0.3% ‘_v/
0.2% 4"“’/* \\\__

V3 ,
GT 30.2%
V5
12.1% < V2 0.6%
ST 17.7%
V6
0.5%
\%
38.4%
3.1 Dual Pressure
Q = (Energy Input)
vV, = (Loss in Condenser)

V2 = Stack (Loss in Stack)



¥6

GT

ST

(%OUTPUT)

68

= HRSG

(Loss Due to Radiation in Waste Heat Boiler)

- Flue Gas bypass (Loss in Flue Gas Bypass)

(Loss in Generator and Radiation, Gas Turbine)

(Loss in Generator and Radiation, Steam Turbine)

(Electricity Produced in the Gas Turbine)

(Electricity Produced in the Steam Turbine)

100 -

80 -

60 -

40 30.2

20 4 121
0.6 0.5 0.3 0.2

Vi GT ST V2 \5 V6 V4 V3
(OUTPUT)

3.2



3.1

Stack

Flue Gas Bypass

1 HRSG

100 %

384 % ,302 % ,17.7 % , 121 %

preventive Maintenance

69

38.4%
30.2%
17.7%
12.1%
0.6 %
0.5 %
0.3 %
0.2%

Stack



32 MS001E
(MS9001E PERFORMANCE CHARACTERISTICY)

(GAS TURBINER 1
(Ambient Temperature.) ' GAS TURBINE GE
59 °F , 14.7 psia (15 °c , 1.013 bar) 60 %

ISO (International Standard Organization)

MS9001E ISO 3.3 (516HA515) 3.4 (516HA516)
Output
321 (Gas Turbine)
1
Compressor Turbine

Site Condition
, Compressor
, 1
(Altitude ) Compressor
(Cleanliness of Compressor)

(Compressor Degradation)

(Altituce)

) Output
3.5( 416HA662 ) ,

(Power Qutput)

35 (Correction Factor)

ISO

10
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@

GE Industrial & Power Systems

. nejal Electric od PGIL71( hine
Estlmate(? E’ rFormance |Jgurat|1on l:f&atural & Distillate

Compressor Inlet Cond|t|ons 59 F (15.0.C), 60% Rel. Humidity
Atmospheric Pressure 14.7 psia (1013 bar)

NATURAL GAS STILLATE
Bl b Lm

WE]% Lde (11\/6416!40662 R%YGIQ\A%

gﬁ%@w e‘%ﬁg oa)%:?ﬂ“%
I — %a? e wi

130 = -
120 | LE

|

110 } -

%—<

100 F
el 120F

80 | 7
60 |
50 / /

40 | >

E
30/

20

HEAT CONSUMPTION - PERCENT DESIGN

b

0T 3 A 0 60 U8 W 10 10 10 130
DATE: 57190 GENERATOR OUTPUT - PERCENT DESIGN 516HA515

33 MS9001E  PGI1T71(E)
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GE Industrial & Power Systems

General Electric Model PGI171(E) Gas Turbine

o e

FUEL: NATURAL GAS & DISTILLATE OIL
DESIGN VALUES ON CURVE 516HA515

LA S A (LSS S S (LA N B B LA B S S S A S A (AN B S B S Sh B B B SN S e B S BN SR B En RSN E S g

1040 .
a 1030
1020 e
1010
1000 ]

990 -~

980 -
970 ]
a60

080 buiaabinaa et iv s Sertun AANAS T o ]

(DEG. P
\

EXHAUST TEMPERATURE ((

I e e T T B e T = R
125
120
15 o>

110 S~

a4 HEAT RATE

105 s 3 YS

-%
100 \<"""
.

95 ST .
RN

: x\n}'\
90 h "'. ~
. SRS
. ™ HEAT CONS.
80 : >~1 OUTPUT
75 :

PERCENT DESIGN
|

70

U0 C'c')'su' '“ggo 50 60 0 8l 9% 00 10 10
DATE 5590 MPRESSOR INLET TEMPERATURE (DEG. B S16HA516

34 ita # Output ~ Heatrate
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GE Industrial & Power Systems

General Electric Gas Turbine
Xﬂltuﬂe orrection Eactor

Altitude Vs Atnmgheric Pressure

Attiti HO\/e P.nrrorfiAn F-oofAr

For GasTurbine Output And Fuel Consumption
g%%% %w au%%—mare nol ffecled by alttuck:
155 \ -

5.8
15 - 0.95
\

CORRECTION FAGQGTOR
i I <A B ?

\ \< - 0.9

14 AN ™

- - 0.85
% Y i

1 \ 8
w135 \ - 08
= m
% @
T \\ - 075 o
o \ =
Q_J Il
T 125 7 - 0.7 —
o . ATMOSPHERIC PRESSURE \ 3
@)
= 12 \ g
= % 0.65

115 \\ [ 38
1 \\ % 0.55
10.5 - \ - 05
0 1 2 3 4 5 6 7 8 9
ALTITUDE - THOUSAND FEET

4124190 416HAG62

35
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GE Industrial & Power System s

General Electric Model PGI171(E) Gas Turbine
Efect %Wﬂﬁ%nlnl Guice \/ ar%@nprm%@% a?rrgerature

DRI Cv R ot foy

100 st e e St s S e
1050 ¥ /
5 1000
0 950 iy Y VA T I
£ 900 N
1 850 A=A07 o
800 /)(\\ \¥ 30F
| 750 / \\ kx 59 F
H 700 J////I/ N - 9oF
1 650 Y A N 120F
X 600 |, AL A
550 Y A7
500 (LA G-I UN . J
| | ——— <~ LN AN S —
G 110 /
@ 105 1/
2 //
Z 100
O /4
E:J g5 A
& /4
g e ¢7 N 0f
Ty /71\ 30F
= 80 7 47 &3 —
g g Ilk : T~ soF
% g W T~ 90F
° | — or
65 il P YT Do vl (V] e . D

0 10 20 30 40 50 60,6 70 80 90 100 110 120 130

GENERATOR OUTPUT - PERCENT

DATE Y ® , 516HALLY
ks

FJ. BR

3.6 IGV Exhaust Flow  Temperature



GE Industrial & Power System s

General Electric MS6001, MS7001 And MS00L Gas Turbines

FoT N 0 Sy Condors

Oy B s

1.01
1.009 »
{1 ISO SPECIFIC HUMIDITY
1.008 0.0064 Ib. water vapor/Ib. dry air
1.007

1.006

/\— HEAT RATE
1.005 '
1.004 ~ /

x O 7
5 1.003 /
o= /
S 1.002 7
|_
3 1.001 W
O 1 /\
0.999 /| \\
L POWER OUTPUT
/ ' \
0.998 | :
]
0.997 e WO
0.996

[ ]
0.995 ﬁ:
f

“O0000 00 000 005 000 005 0030 0035
SPECIFIC HUMIDITY (lb. water vapar/lb. dry air)

10/10/89 498HAGI7
37 Output  Heatrate
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2. (Inlet Pressure)
(Filter) ,
( Silencer) Power Output
(
Compressor Discharge Pressure ) Pressure Ratio Output
Pressure Ratio
Heat Rate
3 (Exhaust pressure)
(Heat- Recovery - Equipment ), Silencer Back Pressure
Power Qutput
34
S i
:
o
Q o | | | —=}
0 1 2 3 6 7 8
PRESSURE DROP - IN. H,0 100013

Pressure Drop ~ Output

n
o
|

P
T

INCREASE IN HEAT RATE - %
(ot by
@0 o
| |

INLET OR EXHAUST

5 [ P =
0 1 2 9 6 7 8
PRESSURE DROP - IN. H,0 0014

3.9

Pressure Drop  Heat rate



3.8
exhaust

Output

Blade

Blade

pressure ratio

Pressure Drop Power Output inlet
39 Heat Rate  Pressure Drop
Compressor Output
1°F
0.5% 34
Output, Heat Rateil ~ Air Flow MS9001E

5 F ISO Standard

(Cleanliness of compressor)

Blade Compressor 20
Blade !
70-85% Performance
3.12
5 Output 13 , Heat rate 6
55

6. (Compressor Degradation)
Blade Blade
1 Fatigue crack
Blade
Output
Blade
Nozzle Throat Bucket Tips

Performance

7



EHCREASE 1M OUTFUT - %

8

GENERAL ELECTRIC MODEL PG9161E GAS TURBINE
EFFECT OF WATER INJECTION ON OUTPUT
BASE LOAD - Distlllate/Nstural Gas
DESIGN VALUES on curve 499HA280

{100 DEG F
11354 59 DEG F.
——1 45 DEG F
< 0 DEG F.
( ‘ i \ i y T Moo 1) W 15 1% 20
WATER INJECTION - Ib/s
ES KAUFMAN
ES KAL 516HA270
My, D)

3.10 Water Injection ! (Output)



PERCENT BHCREASE IN HEAT RATE

[

GENERAL ELECTRIC MODEL PG9161E GAS TURBINE
EFFECT OF WATER INJECTION ON HEAT RATE
BASE LOAD - Dlstlliate/Natural Gas
DESIGN VALUES on curve 499HA280

S9 DEG F.
45 DEG F
100 DEG F

=40 DEG F.

L]

-

S77fgtfFUAN | 18071

311 Water Injection Heat rate
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6
Iﬁé% 121 I._
0 0
2N SRR
4 ) VyA
-6
o "8 - >\!t\
-10
12— \

eI 1T 1T 1T 249 1
IS5 @ -7 -8
PRESSURE RATIO DECREASE - %

312

Blade

GT1G664B

80



gas turbine derate (%

Heavy-Duty Gas Turbine
Non-Recaveraula Performanc

81

Degradation As A Function
TotaJ Fired Hours
8 UL | wgiLe. £ " e A EUASE N |l N g
7 . | :
- ’ ‘
6 I I ! -
| | : L
5 | ! I I e A-/Jb .
E Output Oerate P | L
I P = !
4 | 3 4
15 i . '
wi |
2
1
0 B SN S RN A S B S S
8 10 12 14 16 18 20 22 24
TOTAL FIRED HOURS (THOUSANOS)
499HA907 REV a
23-APR-9|

313



3.13
( Heat rate )
3.3
( Performance )
1. Load
2. Reactive Load
3. Turbine speed
4, Compressor Discharge Pressure
5. Exhaust Temperature
6. Compressor Discharge Temperature
1. Compressor Inlet Temperature
8.
9. Fuel Flow
10. Fuel Heating Value
(Air inlet)
2
(Correction Factor)
(Liquid Fuel Input)
(Flow Meter)
/ (gal / min) 1 : (Specific gravity)
(Heating Value) BTU / min

Heat Rate

82



8

(Gas Fuel Input)

Sharp - edge
orifice, pressure drop gauge (ft3

: : ( Heating value
) ISO standard heat consumption

(Exhaust Temperature Output )

( Exhaust Temp)
3.6
(Output) (Exhaust Temperature
Limit)
(Load Output)
Generator Watthour meter
(N) 20
KWG(S) = N x Pkh x 36
T
KWG(S) = (kW)
N = Watthour meter
( 20 )
Pkh = Watthour meter (240,000 Wh/ )

3.6 3600 sec. « 1 kW

hr 1,000
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Logic
Tree 3.12
(Performance)
, ,pressure drop  inlet  exhaust (Site
output) ,heatrate  heat consumption ( correction Factor )

 ena » (V@) F(28) F(3ay Fda)
ACC=KAGS" Ry F2y F@y Fdy R

KWGC = ( Correction power output, KW )
KWG( ) = ( power Output, KW )
F(la) = ( Rated Barometric Pressure , Psia )
F(lb) = ( Measured Barometric Pressure , Psia )
F(2a) =
(Compressor Inlet Temperature factor at rated temperature)
F(2b) =
(Compressor Inlet Temperature Correction Factor at measured Temperature )
F(3a) =
(Ambient humidity correction factor at rated humidity)
F(3b) =
(Ambient humidity correction factor at measured humidity) curve 498HA697
F(da) = water injection
(Water injection correction factor at rated water injection)
F(4b) = water injection

(Water injection correction factor at measured water injection)
(F4 = 1+curve/ 100)



F(5a) =
(Air inlet filter differential pressure correction factor)

Heat Rate

ar R IR,
GREGR 1) RE) Rag "

GHRC = Heat Rate

( Correction gas turbine generator gross heat rate , kj/kwh )
GHR = HeatRate
(as turbine generator gross heat rate , kj/kwh )

F(2c) =
(Compressor Inlet Temperature factor at rated temperature)
F(2d) =
(Compressor Inlet Temperature Correction Factor at measured
Temperature)
F(3c) =
(Ambient humidity correction factor at rated humidity)
F(3h) =
(Ambient humidity correction factor at measured humidity)
curve 498HAG97
F(4a) = water injection
(Water injection correction factor at rated water injection)
F(4b) = water injection
(Water injection correction factor at measured water injection)
(F4 = | +curve/ 100)
F(5¢) =

(Air inlet filter differential pressure correction factor)



( (Heating value )
kJlkg
(HHV)
(LHV) HHV.
LHV. HHV
LHV = HHV - mph, ]
LHV = HHV - 9mh,
et 1
H MmH 1 kg.

Ultimate analysis (
%C,%H,%0,%N,%S % ) hig

(C,H.0 ) HHV.
(Dulong's Equation ) MJ/kg

HHV = 33.7C + 144 (H - 08 ) +9.45

(HHV)

() HHV.

86
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34
Preventive Maintenance

2
34.1 (Inlet Filtration System)
Pressure ratio (Heat
rate) : (Filter)

Pressure ratio

3.3 4in HY 142 %

0.45%
3.4.2 (Cleanliness of compressor)
(Filter) Compressor Bearing
Blade (Friction)
(Corrosion)
(Power Output)

Preventive Maintenance
(Deposit)



Blade

20
, , Blade

343 (Compressor Cleaning Methods)
2
(Detergent)
(Off Line Washing)
(On-line  Washing)

(Off Line Washing) :
Solid Compound cleaning
Solid Compound 2
- Organic Nutshells (Rice)
- Inert Catalyst Supports, Spent Catalyst ~ Polishing Powder
Conbustion Compound Inert compound Organics
Inert Cooling
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Solid Compound cleaning Full Speed
(3000 ) Full speed Solid Compound
(Deposits) Solid  Compound
cleaning
Liquid compound
Liquid compound
Solid Compound
344
2
(Visual Inspection)
Inlet  Plenum
(Compressor Inlet), Belllmouth, Inlet Guide Vane Blade
(Deposit)
(Dry
Deposit)

(Performance Mornitoring)

Baseline

(Heat rate)
Curve (Compressor ratio)
312



%

(Instrument)
Calibrate
313
(leaks), (wear)
345
DETERGENTS GE. DETERGENT
ON-LINE OFF-LINE CLEANING
31
31 GE
V V < al V <
Off-Line Cleaning On-Line Cleaning
( Detergents ) ( Detergents) (Suppliers)
TURBOTECT 927 TURBOTECT 950 TURBOTECT Ltd.
TURBOTECT 950
TECHNICLEAN GT TECHNICLEAN GT CASTROL
Z0K 27 Z0K 27 AIRWORTHY Ltd.
RMC - G 21 C6 RMC - G 21 C6 IVAR RIVENAES Ltd.
PENTONE 19 (4410) . PENTONE 19(4410) APPLIES
CHEMICALS Ltd.
TURCO 5884-10-A - TURCO
FYREWASH SB FYREWASH WB ROCHEM

FYREWASH WB
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Off-Line Manifold and Nozzles
Water Wash Skid
\ Inlet Plenum \

100 Gallons Temp - 180 F
Detergent. Press - 100 PSIG
Tank Flow -50 GPM
2500 Gallons ; Z //
Water GPM T
Tank ( : ) Vent
Y d
e A
l— AN v A
e NS
A
Immersion > Q P v
Heaters
3.16 Off-Line Cleaning
3.4.6 Off-Line cleanine
L Shut down Cool down
Wheelspace 150°¢ 13
2. Crank speed (Injec R-MC )
4L ,
3. Soak 15
4, Crank speed (RINSE)
10
. Crank speed (InjectR-MC) 2.5
6 3
7 15
( Soak)
8. Dry out Crank speed 20

9 24 . . Dry out



O

INJECT R-MC O s

o
.
o

2.5

I

G

SOAK

15

G

RINSE

10

O

.-
.
e

L
iy
.
':

2.5

SAMPLE
EFFLUENT

EFFLUENT

A

DIRTY

EFFLUENT

A

CLEAN

G

15

SOAK

i

@

3.17

DRY OUT

Off-Line Cleaning




{

PM.

(Preventive maintenance)
PM. (Preventive maintenance)”

PM.

( Check list )

PM.

%



(Preventive Maintenance System)
(Preventive Maintenance : PM)

(

L (Check)

2. (Inspection)
(Checking)

3.

4,

5.

D = Daily Inspection ( )

= Weekly Inspection (
M = Monthly Inspection (
0 = Turbine Operation ( )

= Turbine Shutdown ( )

%



3.2

11

12
13
14
15
2.1

2.2

2.3

24

2.5

2.6

....... [—
Off-line cleaning
heelspace 300°F ( 150°c )
Wheelspace
120°F (a49°c) ' 180°F («82°c)
Detergent
Demeralize
Valve Water wash
Breaker Water wash (20 TE-1 ) ON
Heat Water wash Switch Hot
«180°F 15
Cool down
( Stand still ) Force LACR , L20TU1X ,

L20TU2X  Logic 0

Inlet guide vane ( IGV. ) manual

Hand select 8HG

Force L20TVIX LOGIC 1
MKV IGV. REF. TEST ~ ETIGV. GSADJ (86°)
Click “JADJ ON
Blade
Man hole
Logic

Off manual IGV.
MK V Control )

MAN HOLD

Click JADJ OFF (

IGV. REF Test

Unforce 20 TV1X , 8 HQ AUTO, L4CR ,
L20TU1X 1L20TU2X 1BKR88CR

INLET PLENUM



%

32( )
1
.......... [—
: Lol ( Off-Line cleaning)
31 Manual Start 88 TK-1, 88 TK-2
3.2 Off-linewash ~ “ WATERON*
33 Start Crank Start 450 rpm.
34 20TW-1  Manual Pushbottom 20 TW-1
35 Water wash pump ( Discharge pressure «106 psi.)
36  Feed Detergent Demeralize Flow rate 65
2.5
37 Stop crank ( 20 TW-1 )
38 ('Soak) 5
39  Startcrank 20TW-1(  StatCrank  Permit.)
3.10 Water wash pump 10
311 Feed Detergent Demeralize Flow rate 65
25
312 38
313 155
314 Start Crank Crank Speed Dry Out 20
3.15 Dry Out Start up 24

Dry Out
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1 STANDARD MAINTENANCE
ITEM
INSTRUMENTATION

CONTROL DEVICES

HYDRA.VLIC / MECHANICAL
EQUIPMENT

HEATING COOLING &
VENTILATION

GT-11  GT12

- PRESSURE SWITCHES AND

GAUGES (63)

- THERMOMETERS

(DIAL TYPE)

- FLOWMETERS
- VIBRATION DETECTORS

(39 TV)

- LIQUID LEVEL INDICATORS

(77)

- PRESSURE REGULATING

VALVES (VPR'S)

- TEMPERATURE REGULATTN -
- INCORRECT SETTING
- CHATTERING & LEAKAGE

VALVES (VPR'S)

- RELIEF VALVES (VR)

- SOLENOID VALVES (20)

FILTER LUBE & FUEL

- AIRFILTERS

(AIREXTRACTION VALVE)

- AIR CONDITION

- DAMAGE

- READING IN ERROR

- DAMAGE

- READING IN ERROR

- LEAKING SEAMS & JOINTS
- STABLE READING

- READING IN ERROR

- PACKING LEAKING
- INCORRECT SETTING

PACKING LEAKING

SETTING

- LEAKAGE

- 15psiMAXIMUM DP

- LEAKING SEAMS & JOINTS
- 60 psiMAXIMUM p

- LEAKING SEAMS & JOINT

- MOISTURE ACCUMULATION

- DIRTY FILTER
- IMPROPER THERMOSTAT

SETTING

D-0
D-0
D-0
D-0
D-0
D-0 1

D-0

D-0

D-0

D-0

W-0/S
1 -0/8

UNIT
DATE
SHIFT

O DAILY OWEEKLY O mONTHLY

Maintenance REMARK

3-24
3-24
3-24
3-24
3-24
3-24

3-24

3-25
3-25
3-26
3-26
3-26

3-26
3-21
3-27
3-21
3-21
3-27

3-28
3-28



33( )

UNIT PIPING SYSTEMS
(FUEL, OIL, AIR,, WATER)

7 SYSTEM MAINTNANCE ITEM

LUBE SYSTEM

Gl-11

- PIPING & VALVE

- LUBE OIL PUMP

- HEAT EXCHANGERS

- RADIATOR & HEADER

ASSEMBLIES

- LUBE OIL IMMERSION

HEATERS

- DRESSER COUPLINGS

WATER SYSTEM

- WATER TANK

- GEAR DRIVE COOLING

LIQUID FUEL FOR WARDINC -
SYSTEM (IF APPLICABLE )

WATER PUMP
GENTRIFUGAL PUMP

GI-12

- LEAKAGE
- LOOSE HARDWARE ,

HANGERS & CLAMPS

- BROKEN SUPPORS

- VIBRATION

- IMPROPER VALVE OPERATED
- LOOSE VALVE PACKING

- EXCESSIVENOISE

- IMPROPER OPERATION
- LEAKAGE

- CONTAMINATAL WATER
- LEAKING SEAMS AND

JOINTS

- CORROSION AND CROSION

OF FINS AND TUBES

- DAMAGED PARTS
- IMPROPER OPERATION

- OIL LEAKAGE/HARDWARE

SECURITY

- POOR CONDITION OF CAP

GASKET&GASKET SURFACE

- LEAKAGE SHAFT LEAL

- IMPROPER DISCHARGE

PRESSURE

- UNUSUAL OREXCESSIVE

NOISE

D-0

D-0

M-0

M-0

M-0

M-0

UNT

DATE
HFT

0 DAILY O wEEKLY OMONTHLY
Maintenance REMARK
329
329

39
39

39

30
330
30
33

3R



- FUEL OIL SYSTEM

33()

LIQUID FUEL FOR WARDINI -
SYSTEM (IF APPLICABLE )

- RUFL FOR WARDING PIPING -
- LEAKING PIPES & JOINTS
- BROKEN SUPPORTS

- EXTERNAL LEAKE

- LEAKING SHAFT SEAL

GT-11

GENTRIFUGAL PUMP

- STOPVALVE

- MAIN FUEL PUMP
- FLOWDIVIDER

- FUELNOZZLE SELECTOR

VALVE

- FALSE STARTDRAIN VALVI

FUEL GAS SYSTEM

SPEEDTRONIC
CONTROL LOOP

- GASCONTROLvalve

- SPEEDTRONIC CONTROL

LOOP

GI-12

- BOUND ORRUBBING SHAFT
- EXCESSIVE VIBRATION,

LOOSE SHAFT FIT

- OILLEAKAGE AT CASING

JOINT
EXCESSIVE VIBRATION

- LEAKINGABNORMAL NOISE
- DISCHARGE PRESSURE

DIFFERENTIAL

- IMPROPER STEM OPERATION

- LEAKING AT CONNECTION
- AIR & OIL LEAKS

- FLOWUNSTABLE.HOT START

OPERTEMPERATURE

- GAS LEAKAGE AT STEAM,

PACKING LEAK OFF OR VENT

- HYDRAULIC CYLINDER ROD

SEAL LEAKAGE

- VALVE UNSTABLE , SLOW

MOVEMENT STROKE OUT OF
SPECIFICATION, P2IN ERROR

D-0

D-0

D-0

D-0

D-0

M-0
M-0

M-0

M-0

M-0

UNIT
DATE
SHFT

0 DAILY O monthly

REMARK

0 weekly
Maintenance
KXY

3R

33
3B
3B
33
33

33
33

CONTROL SPECIFICATION
33
33

CONTROL SPECIFICATION



33()

HIGH PRESSURE CONTROL -

OIL SYSTEM ,HYDRAULIC
SUPPLY

IGV. CONTROL SYSTEM

COOLING AND SEALING
AIR SYSTEM

ATOMIZING AIR SYSTEM

Gl-11

MAIN HYDRAULIC SUPPLY
PUMP

- AUX. HYDRAULIC SUPPLY

PUMP

- OPERATION&CALEBRATION -

- PIPING

- ATOMIZING AR

COMPRESSOR
( SHAFT DRIVE-ON BASE )

- COMPRESSOR AIR FILTER

GI-12

- EXCESSIVE VIBRATION

OR UNUSUAL NOISE

- IMPROPER DISCHARGE

PRESSURE

- LEAKAGE AT SHAFT &

MOUNTING FLANGES

- LEAKAGE AROUND SHAFT

& MOUNTING FLANGES

- EXCESSIVE VIBRATION OR

UNUSUAL NOISE
IGV. PROPER OPERATION

- LEAKAGE IN THE SYSTEM
- LEAKAGE
- LOOSE HARDWAREJHANGER!

AND CLAMPS

- VIBRATION
- IMPROPER ABSOLUTE

PRESSURE RATIO

- LEAKING OIL SEAL
- PRESENCE OF OIL OR

VAPOR AT VENT

- EXCESSIVENOISE

CYLINDER DISCOLORATION,
HOT SPOTS OR SCORCHAED
PAINT

- DIRTY FILTER
- SIGNS OF MOISTURE

D-0

D-0
D-0
D-0

D-0

D-0

M-0

M-0
M-0

M-0

M-0
M-0
M-0

M-0

M-0

Maintenance
3%

3H

3H

3H

3H

CONTROL
SPECIFIATION

3%

3%

3%
3%

3%

336
3%

0 DAILY

UNT
DATE
SHIFT

O wEEKLY ~Q mONTHLY
REMARK

A



33( )

ATOMIZING AR SYSTEM
STARTING SYSTEM

OVERSPEED PROTECTION
(MECHANICAL)
SOEEDTRONIC CONTROL

WATER INJECTION SYSTEM -

SPEEDTRONIC PANELS

Gl-11  GI-12

- ATOMIZING AIR PRECOOLE! - PERFORMANCE REDUCTION

- STARTING MOTOR PRESENCE OF DIRT. OIL
GREASE AND/OR DEBRIS

- TORQUE CONVERTER EXTERNAL OIL LEAKS AT
SHAFT SEALS, BOLTED
FLANGES , COVER PLATES

- HYDRAULIC TRIP SYSTEM - IMPROPERTIRIP OIL
PRESSURE

- POWER SUPPLY - GROUND

- SPEED SENSORS & RELAYS - SPEEDRELAYS PICK UP
DROP OUT PROERLY

- TEMPERATURE CONTROL - EXCESSIVE SPREAD BETWEEI
THERMOCOUPLES

- INTEGRATED TEMPERATUE - PROPER OPERATION

SYSTEM
SYSTEMMAINTENANCE - CHECKFOR WARDING PUMP
OILLEVEL
- CHECK THAT WATER FLOW

IS PER CONTROL
SPECIFICATION

- ANNUNCIATOR - IMPROPER OPERATION OF
ANNUNCIATOR LAMPS &
DRIVERS

- INDICATING LIGHT - BURNED OUT LAMPS

- IMPROPER OPERATING

LIGHTING SEQUENCE

D-0

D-0
D-0
D-0
D-0

D-0

M-0

M-0

M-0

M-0/S

M-0/S

Maintenance
3%
3%

336

337

CONTROL SPEC.
CONTROL SPEC.

34

CONTROL SPEC.

CONTROL SPEC.

CONTROL SPEC.

346

346

o DAILY

UNT

DATE
HFT

OWEEKLY O mONTHLY
REMARK
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MOTOR CONTROL CENTER

LOAD AND COLLECTOR
COMPARTMENTS

INLET SYSTEM ( TURBINE )

G-l Gr2
- INDICATING LIGHT - BURNED OUT LAMPS
- IMPROPEROPERATING
LIGHTING SEQUENCE
- GEN. ENDS&COMPARTMENT - LOOSE JOINTS
INTERFACES
- CLOGGED COOLINGAIR
DISCHARGE VENT
- SEALS DAMAED, ORNOT
WATERTIGHT
- INLET SCREEN - OBSTRUCTIONS
- INTERTIAL SEPERATORS - FANS OPERATING
- MEDIA PRE-FILTERS - PRESSURE DROP
- HIGH EFFICIENCY - PRESSURE DROP
MEDIA. FILTERS
- BYPASS DOOR - PROPER SEAL
- MOSITURE SEPARATORS - CLEANLINESS OF MEDIA
SECTION
- EVAPORATIVE COOLER - NOZZLES PLUGGING
- WATER FLOW ADJUSTMENT - PROPER WATER FLOW
MEDIA WETNESS
- PUMP OPERATION - SECURE PRIORTO UNIT
SHUT DOWN
- PERFORMANCE TEST

D-0

o=
oS

M-0

DATE
SHIFT

0 daily O weekly O monthly
Maintenance REMARK
348
348

349
349
349
349
349
349
349

350
350

351
351

351

PERFORMANCE TEST
PROCEDURE



35,

(Condenser backpressure)

Condenser
Turbine Cycle Heat Rate
LP.Turbine

106

(Loss in condenser)

Condenser

(Circulating Water)

Turbine Condenser

Condenser

Boiler

Heat Rate

10-20 kPa

Turbine Cycle

Condenser

Condenser

Output

Turbine Cycle Heat Rate

Condensate
Condenser Back Pressure
Turbine Turbine Cycle



35.1 Condenser Trubine Cycle
Condenser
Pressure Drop (
Exhaust Steam Turbine
Back Pressure Load

Exhaust Steam

Enclosed Zone

Turbine Back Pressure
Output Unit Turbine Cycle Heat Rate

Back Pressure

High Vacuum Condenser
Condenser
Exhaust Steam
Condenser Condensate
“Sub-Cooling”  Sub-cooling
Feed Water
Heat Rate Reliability
Back Pressure Condenser
* Heat Load Condenser ( Turbine
* Condenser
. Condenser
* Condenser Fouling
* Circulating Water
* Circulating Water Condenser

¥ Water Boxes

106

Condenser

Circulating

Turbine

Condenser

Turbine Cycle '

Condenser , Tube Fouling ,

Condenser

Non-Condensible Gas

Condensate

Sub-Cooling
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2
Condenser Condenser
Condenser Pressure Condenser
Exhauster Dissolved Oxyegen Condenser
Dissolved Oxygen Boiler
( Turbine Blade ) Condenser
Circulating Water Condense Condensate
Boiler Turbine ,
Condensate Polisher Condenser Unit Shut-Down
Boiler blowdown Boiler
Make Up UnitHeat Rate

3.5.3
(Turbine)
Unit Heat Rate
1 Condenser Back Pressure

L . (Poor HeatTransfer)

2. Cooling (Abnormal Cooling Water Conditions)

3. Condenser (Air in-Leakage)

4,  Condenser  Heat , Condenser Overload (Excessive heatLoading)

Back Pressure
Cooling Water Exhaust Steam
Condenser
L Exhaust Steam

2. Inlet Cooling Water outlet Cooling Water
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Exhaust Steam

Terminal Temperature Difference

Exhaust Steam 8°F Operator heat Transfer

, Terminal Temperature Difference

Exhaust Steam

1 (Tube Deposits)
2. (Insufficient Circulation Water Flow)
3. Water Box (Airin the Water Boxes)

Condenser Condenser
Exhaust Steam Cooling Water
Steam Cooling Water Exhaust Steam
Temperature Exhaust Steam Back
Pressure
Condenser Condenser
Circulating W ater Steam
Condenser  Tube Manual
Cleaning Ball

Circulating Water Condenser Tube

Tube Condenser Tube
Stock Treatment Chlorine
Mechanical Cleaning
Condenser Plant Load

Condenser
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3.4

Reading Number

Time
11
12
13
14
15
16
L7
18

21
2.2
2.3

Steam Turbine Generator Output ( MW. )
Condenser Exhauster pump vacuum ~ (mm. Hga)
Circulating water inlet temperaturer ~ (°c)

Condenser vacuum ( mm. Hga)
Baromatic pressure (mm. Hoa)
Steam Turbine Exhauster temperature  (°C)
Turbine Exhauster pressure ( mm. Hga)
Condenser Exhauster (1A,1B,1C)
Turbine Exhauster pressure — (mm. Hga)
Turbine Exhauster pressure - ( mm. Hga)
Turbine Exhauster pressure
(mm. Hga)
1 Turbine Exhauster pressure
(-)
(+)
2 Turbine Exhauster pressure

Target Turbine Exhauster pressure

415

110
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