Powering your potential
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Kawasaki Heavy Industries, established in 1878, has a history of more than 130}
‘manufacturing integrated engineered products.

Our business has expanded to include the manufactur
gas turbines, many types of industrial plants, steel
Our products are fuund on the Iand, in the sea and

' rng stocle, aircraft,
nery, and motorcycles.
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develuped mtemally.’ﬁe are continuing to develup ditional tachnulugi related to transportation
— “innovations, national land and marine resources developmenit, space explo ation developmen

environmental controls, new energy development, and biotechnology - ‘ X U -

The range of our technologies is greatly expanding to encompass large, diverse projects. _ 4‘ : | e d
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History and Order Record of Kawasaki Gas Turbines

History

1943 Completed the first Gas Turbine engine for aircrafts in Japan
1952 Started overhauling jet engines
1972 Storted development of industriol Gas Turbine
1974 Completed first 531 A-01 type : 200 KW Gas Turbine
1977  First Kawasaki Gas Turbine genset : 200 kKW delivered
1979  First gensel to overseas customer delivered
1984 First Kawasaki Gas Turbine Co-generation system 2x1.0 MW delivered
1985 Accumulated sales of 1,000 engines
1988 1.5MW M1A-13 Ty pe Gas Turbine introd nced
1993 5.5MW M7A-01 type Gas Turbine introduced
1995 1. 5MW M1A-13D Dry Low NOX type Gas Turbine introduced
1998 Overseas sales and service affiliates were established in the US,, Germany
and Malaysia
1999 6.5MW M7A-02 type Gas Turbine introduced
5.5MW M7A-01D Dry Low MOx type Gas Turbine introduced
Accumulated delivery of 5,000th engine
Experimental ceramic Gas Turbine completed and achieved the world record of
42 1% simple cycle efficiency for the 300 KW class
2000 18MW LZ0A type Gas Turbine introduced
2001  Akashi Works NO.4 Power Plant GPC180D : 176 MW commercial start-up
2005  Start-up Akashi Works Energy Center, which comprises 247 MW Combined
Cycle and 7 A MW Flexible Heat and Power Gas Turbine Power Plant
2006 7.7MW class M7A-03 type Gas Turbine introdooed
2007 Received the 100th Order of the M7A Series
2009 15ppm {(NOX) M7 A-03D type Gas Turbine introduced
2010 Accumulated sales of 10,000 engines
1.7 MW class M1A-17 type Gas Turbine introd uoed
: g o 2011 2ppm (NOX) M7A-03D type Gas Turbine introduced
ECD-ﬂ’lEﬂdIY and 2012  3J0MW L3I0A type Gas Turbine introduced
ur progucts. 2014 30MW L30A Low-NOX hydrogen combustion type Gas Turbine launched

We have introduced Qe Sor COLPIoHuGs = GREEN GOS TUrDInes . ,
: : i & Accumulated Number of Engine sales all over the world
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Baseload Model

Mmdmim Continaos Elscirie Duipit— kiva 1,400 1,480 1,700 1,700 250 2530
Hast Fste ELEWe-hr 14,380 16,080 13,400 13,400 16,100 16240
.2 4.0 25 258 24 ol
Exmuxt Gas Tamperature 1 1] | 521 a1 |
Exduiuest Clies Miirky Fow bl gl 21 288 21 21 582 5748
{0 15%) - 25 - 8/18 . ]
Approxdnuts Paciege Dimsmelan (LWH] m Sax1gsxLgs Alx 1.6 x 855 Alx24x2R
Approadmats Packege Welght (dry]  x10P iy 1 116 2

Maote: kark "0 after Gas Turbine kodel stands for Oy Lowr Emission

Canditian : IS0 Rating - 1. Inlet Air Temperature: 15°C 2. Atmospharic Pressure 101,32 KPa 3. Inlet fExhaust Pressure Losses (Mo Dudt Loss
4. Fuel Type :Matural Gas (100% H4) 5. LHY of Fual : 35.9 kil /Mm?

The Kawasaki GPE Series is designed for baszload applications, for both parallel operation with the grid
and island mode operation. In addition, the Kawasaki GPB Series are able to operate in Co-generation ser-
vice, with automatic operation capability supplying both electricity and heat (steam, hot water, direct heat)
by collecting waste heat with a heat recovery steam generator (HRSG), heat exchanger, or dryer, and in
Combined Cycle with a steam turbine generator. With high total thermal efficiency, the Kawasaki GPB
Series are capable of highly efficient operation.
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Features of Kawasaki Gas Turbine Baseload Modei I s

1. Self-developed Gas Turbine Fuily Made in Japan
- Variows lineup and retiable installation records all over the workd.
. Viery High Durabiiity Industrial Gas Turbine
- Remavable Combustor and inspection holes on Turbine moke the inspection easier;
3. Eco-friendiy
- Kawasaki Gas Turbine has DLE {Dry Low Emission) Combustor
E Combustor reduces NOx significant!y and cleans exhaust gos.
4. Various Tvpe of Fuel Applicabie
- Whichever foel, City gas, LNG, Kerosene, light oil, A-type heauy oil, off gos can be selected .
5. Reliable After Service
- Refighle after service system is available, which satisfies customer’s requirement with spare engines
and parts supply system supported by well experienced service PErsons.
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L30A : The World’s Most Efficient 30 MW Gas Turbine

InJune 2012 Kawasaki introduced a new gas turbine named L304 asa
flagship model of its industrial gas fwurbine fleet, Based on Kawasaki's well

proven design technology, this machine is said to be the most efficient

30 MW Class gas turbine in the world, combined with very [ow emission

output, high reliability and awvailabil ity

In addition, with its modular system design, the L30A has realized

excellent an-site maintainability. The L30A is able to provide
a highly flexible solution for power 2eneration and mechanial

drive applications,

Ultimate Sofution

A Akashi Works in Japan,
Kawvasaki has gas turbine test
facilities which contribute 1o the
improvement and development of
various gas turbine technologies.
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M1A Series Gas Turbine Generator Specifications

Site Condition for Normal Perfor

Elevation above sea level :0m

Inlet Air Temperature 2 15°C

Inlet Air Pressure Loss 1 0.98 kPa
Exhaust Gas Pressure Loss 1 2.45 kPa
LHV of Natural Gas Fuel 1 35.9 MJ/Nm?
(100% CH4)

Typical Steam Condition

Steam Pressure :0.83 MPaG

Steam Temperature Saturated) : 177 °C
Feed Water Temperature 180 °C
Blowdown from HRSG 0%

Gas Turbine Modsl

Bas Turbing Generator Modal

Partlal Load @ AT 15¢C %
Electric Cutput kwWe - 1,450

Heat Rate e 15130

s24
s
S O (o) 1P T
2

Maximum Continuous Electric Qutput kive JIRF>-"
hoiras o [T
_ 516
| Exhaust Gas Mass Flow _ x10°kg/hr JETY)
| HRSG Steam Output (Typical“1) xi0kgr IR

M1A/T-13 Series
standard Package Configuration

M1A-13A Gas Turbine
- Industrial Single-Shaft
- Rotar Speed : 22,000 rpm

M1T-13 Gas Turbine
- Twin M1A GT with Combined Gear Box

Compressor

- 2 Stage Centrifugal

- Pressure Ratio: 9.4 (-134), 9.6 (-13D)

- IGV {-13D Option)

Combustor

- Single Can Combustor

- Single Ignition

- Conventional Diffusion (-13A)

- Steam Injection to Diffusion Combustor
(-13A Option)

- Dry Low Emission (DLE) (-13D)

- Applicable Fuel : Natural Gas, Diesel, Dual Fuel

(-13A)
Turbine
- 3 Stage Axial Turbine

Coupling Shaft & Cover
- Flexible Coupling with Shear Pin and Cover

B GPB17 Typical Layout: m
{Reference)

10.0
m—

B

£

20 GPB15A5D
7 vy TN
2.0 18 %
E‘ IlaXlll’ll.ll'l’l Ourput =
C 15 —54 17 2
E 1.0 e 16 %
3 05 BE ik 15T
M -10 0 10 20 30 4014
Inlet Alr Temperature [T ]
1,090 730 § 1,450 1,080 730 2,850 2,140 1,430 2,850 2,140 1,430
16500 19750 15280 16660 19,800 15350 16800 20190 15510 16960 20370
441 38 58 48 314 523 441 370 534 49 375
29.2 296 285 290 294 57.6 58.5 59.2 57.0 58.0 58.8
38 28 5. 39 28 9.9 7.8 56 102 78 5.7
736 65.4 79.7 74.2 66.1 78.8 733 65.2 79.3 739 659
1450 1,120 1,630 1450 1,118 2945 2850 2,210 2950 2850 2,190
15130 16860 14810 15280 17,140 15150 15350 17,200 15280 15510 17,475
524 547 526 584 559 485 523 547 492 534 559
288 22 307 285 248 621 586 503 617 570 497
5.0 48 58 51 48 9.4 9.9 95 9.6 102 87
79.2 82.4 T7.8 79.7 828 734 78.8 82.1 75.7 79.3 82.5

Reduction Gear Box
- Epicyclic (M1A), Parallel (M1T)

- Qutput Speed: 1,500 / 1,800 rpm (50/60 Hz)

Starting and Turning Motor System
- Various Frequency Drive (VFD)

- {Option : Air Starter, DC Motor)

- Turning Motor

Lube Oil System

- Lube 0il : Synthetic Ester Qil

- Turbine Driven Main Lube Pump
- Pre-Post Lube Pump

- Air Cooled Qil Cooler with Temp. Control Valve

- Water Cooled (Option)

- Integral OQil Reservoir : 210 liter (GPB15)
160 liter (GPB30)

- Simplex Filter (Option: Duplex Type)

Generator

- Continuous Duty Rating

- Air Cooled Open Drip-Proof Construction
Water Cooled (Option)

- 3 Phase, 3 Wire (Option 4 Wire)

- Standard Voltage : 3.3 kV, 6.6 kV

- Power Factor : 90% (Option 85%, 80%)

- Bearing : Ball (Roller) Bearing

- Lubrication : Grease Pack

- EXciter : Diverted Field Brushless (Option PMG)

Enclosed Package
- Carbon Steel Common Base Frame
- Outdoar Carbon Steel, Acoustic Enclosure

- Noise Level : 85 dBA at 1 m to the side of Enclosure
- Forced Ventilation Fan with Filter and Inlet Screen

- Maintenance Stage, Ladder, Beam (Option)
Intake Silencer & Filter

- Painted Carbhon Steel (Outer Skin and Structure)

- 2 Stage Filter with Insect Screen
- Pulse Self Cleaning Filter (Option)
- Noise Level : 85 dBA in front of Filter

Exhaust Silencer and Stack (Option)

Controls
- Microprocessor Based Programable Logic
Cantroller {PLC)
(CPU, Power Module : Option Redundant)
- Gas Turhine and Generator Control
GT start / shutdown Control
Speed / KW / Power Factor Control
Auto Synchronizing and Auto Sharing
- Touch Panel Operation
- Industrial Ethernet
- Remote Monitoring (Option)
Graphics Monitoring
Historical Trend & Event Logger
Daily and Monthly Reports

Air Intake Filter !
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E 0.5 [P ] m m o o e ks gy o ettt 15T E 0.5 o om e mm 125
0.0 14 0.0 11.0
-20 -10 0 10 20 ac 40 -20 -10 0 10 20 30 40
Inlet Alr Temperature [ C ] Inlet Alr Temperature [ T ]
1,645 1,235 820 1,645 1,235 820
13,720 15,160 18,430 13,720 15,160 18,430
526 448 383 526 448 383
28.8 294 299 288 294 29.9
5.0 40 3.0 5.0 4.0 3.0
80.5 75.3 684 80.5 75.3 68.4
1,925 1,645 1,210 1,925 1,645 1,210
13,010 13,720 15,740 13,010 13,720 15,740
511 526 559 511 526 559
3.5 288 244 35 28.8 244
52 5.0 48 5.2 5.0 48
78.4 80.5 84.2 784 80.5 84.2

M1A-17 Series
standard Package Configuration

M1A Gas Turbine
- Industrial Single-Shaft
- Rotor Speed : 22,000 rpm

Compressor

- 2 Stage Centrifugal

- Pressure Ratio: 10.5 (-17.-17D)
- IGV (-17D Option)

Combustor

- Single Can Combustor

- Single Ignition

- Conventional Diffusion (-17)

- Dry Low Emission (DLE) (-17D)

- Applicable Fuel : Natural Gas, Diesel, Dual fuel

Turbine

- 3 Stage Axial Turhine

Coupling Shaft & Cover

- Flexible Coupling with Shear Pin and Cover
Reduction Gear Box

- Epicyclic

- Output Speed : 1,500 / 1,800 rpm (50/60 Hz)

B GPB17 Typical Package Outlook :

(Reference)

Starting and Turning Motor System
- Various Frequency Drive (VFD)

- (Option : Air Starter, DC Motor)

- Turning Motor

Lube Qil System

- Luhe Qil : Synthetic Ester Oil

- Turhine Driven Main Lube Pump
- Pre-Post Lube Pump

- Air Cooled Qil Cooler with Temp. Control Valve

- Water Cooled (Option)
- Integral Oil Reservoir
- Simplex Filter (Option : Duplex Type)

- Stainless Steel Piping : Down Stream of Filter

Generator

- Continuous Duty Rating

- Air Cooled Open Drip-Proof Construction
Water Cooled (Option)

- 3 Phase, 3 Wire (Option 4 Wire)

- Standard Voltage : 0.4 kV, 3.3 kV, 6.6 kV

- Power Factor: 90% (Option 85%, 80%)

- Bearing : Ball (Roller) Bearing

- Lubrication : Grease Pack

- IEC Standard, Class F Insulation with F rise

- Exciter : Diverted Field Brushless (Option PMG)

m

Enclosed Package

- Carbon Steel Common Base Frame

- Outdoor Carbon Steel, Acoustic Enclosure

- Noise Level: 85 dBA at 1 m to the side of Enclosure
- Forced Ventilation Fan with Filter and Inlet Screen
- Maintenance Stage, Ladder, Beam {(Option)

Intake Silencer & Filter

- Painted Carban Steel (Outer Skin and Structure)
- 2 Stage Filter with Insect Screen

- Pulse Self Cleaning Filter (Option)

- Noise Level : 85 dBA in front of Filter

Exhaust Silencer and Stack (Option)

Controls
- Microprocessor Based Programable Logic
Controller (PLC)
(CPU, Power Module : Option Redundant)
- Gas Turbine and Generator Control
GT start / shutdown Control
Speed / KW / Power Factor Control
Auto Synchronizing and Auto Sharing
- Touch Panel Operation
- Industrial Ethernet
- Remote Monitoring (Option)
Graphics Monitoring
Histarical Trend & Event Logger
Daily and Monthly Reports
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M7A Series Gas Turbine Generator Specifications

Elevation above sea level :0m
Inlet Air Temperature :15°C
Inlet Air Pressure Loss :0.92 KPa

: 2,45 kPa iGPB&0/a00y

343 kPa (GPETOSFOCH
294 kPa (GPEEOSE00
LHY of Matural Gas Fuel (100% H4 ;359 kil Hm®

Mmook oW o N W

Typical Steam Condition

Steam Pressure ;083 MPak

Steam Temperature (Saturated) LEFE 3
Feed Water Temperature cB0CC

Blcwdown from HRSG 0% - -1 a n (o) x “

Golardeabads ]
:
5,400 4,050 2700 5,350 4010 26M 8800 4,990 3830
12300 13480 16310 12340 14020 1880 12000 18070 158W
648 475 403 B44 ] 459 518 “r 338
78 774 774 0 721 708 BAA 868 868
HRSG Bzam Output okt x1Pipte JIIETT 1.6 8.7 144 128 10,0 164 129 100
28 a5 720 825 13 788 0.0 %7 T
5,540 5400 3540 5,800 5,850 2790 7,200 8,860 5,160
NSO 12300 1380 12020 12340 14010 TR0 12000 13,060
538 s 53 638 B4+ 4 512 18 538
#123 78 4.8 .7 780 a8 103 263 %55
148 14.5 13.8 147 144 13.4 167 104 158
[T 828 70 08 @5 8.4 78 00 Mg

M7A Sories Coupling Shaft & Cover Enclosed Package
- Carbon Steel Common Base Frame

- Flexible Coupling with Sheat Pin and Cover

i Reduction Gear B - Dutdoor Carbon Steel Acoustic Enclosure
M7AGasTubine R - Noise Level : 85dBA at 1 m to the side of
. F?:rtgsr EII?EEEIIH:EHDDD rpm {(-01/-01Ch ~Butput steed =1 50041800 Fom OO G0 Ha ‘Egcnlt?faturgn Fan with Filter and Inlet Screen
- Rotor Speed ;12790 rpm (-02/-020,-03/-030h _Stg:mﬂ;feﬁggﬂmwm - Maintenance Stage, Ladder, Beam (Option)
ompressor AT Intake Slencer 5 Alter

- 12 Stage Axial Flow (-01/-0100 Lube 0l System - 3 Stage Filter with Insect Screen

- 11 Stage Axial Flow [-02/-020,-03/- 0300 3 LuI:e_IIIiI ] T_url:uine I_IIiI 150032 (V046 : Tropical) - Pulse Type Self Cleaning Filter (Option)
St e Ve (i BSsm ol LRBIe N oL e B - Woise Lewel : 85dBA in front of Filter
- Pressure Ratio: 131 (-01/-0100 - Emergency Lube Pump Exhaust Slencer Stack {Option)
16 :1-02/-020-03-0200 - Ajr Gooled Gil Gooler with Termpe Control Yalwe Controls

ombustor - Water Cooled (Option) - Microprocessor Based Programable Logic
- & Can mmbustars - Integral il Reserwair : 2,750 liter Contraller (PLO
- Dual l gnition System - Dil Heater (Cold Weather Option) (CPU, Power kodule : Option Redundant)
- Canventional Diffusion {-01,-02, -0 : Si_lTID|EH Filter (Duplex Fitker : Option) - Las Turbine and Generator (ontrol

{Dption De-NOx - Steam Injection Ty pe) - Oil Vapor Fan GT start / shutdown Control
- Diry Low Emission (OLE) (-010,-020,-0300 Gener ator Speed /KW Power Factor Control
- DLE Bleed (-010, 0200 - Continuous Duty Rating Auto Synchronizing and Load Sharing
- Applicable Fuel : Matural Gas, Diess| - Ajr Gooled Open Drip-Proof Construction - Touch Panel Operation )

{-01/-01 0y-02/-020/-03 -030 Water Dooled (Dption) - Serial Link U_ser _Interfa:n_a (Option)

#Mates : Diesel is anly for stfandby use with - 3 Phase, 3 Wire (Option 4 Wire) - Remote Manitoring (Option)

-03/-030 - Standard Voltage : 2.3 KV, 6.6 KV, 11.0 KV Lraphics Monitoring
Turhine - Fower Factor : 9% (0ption 85%, 30%) &SFDHEEE: L"Eﬂfhft E;ﬂjentrtmﬂaer
- 4 Stage Awial Turbine - Bearing : Sleeve Type, Oil Bath Lubrication ity and Monthly Reports
- Exciter : Diverted Field Brushless {Option Pk

B GPB60 /70 / 80 Typical Package Layout:m
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2 n * ] 1o
- =10 D 10 2 1] 40 == =10 1] 10 1| a0 a0
Iniet Alr Tomporaturs [ © 1 Iniot Alr Tarparaturs [ T ]
8,800 4,950 3300 7500 S0 3580 T/680 L7140 4530
12030 13,110 15,730 10,830 11,830 13,500 10,830 1,750 14,280
BIE pr= 430 826 Fre] e 525 518 563
b2 pig o7& B73 B7A piA Bra a4.4 854
182 141 188 170 131 BT 174 144 1491
7 B3 7o g1 734 na a1 B2a gan
ALY a.800 L3 1]} 8,280 7,500 &,040 5200 7,080 ]
11,980 12,030 13,090 10,890 10,830 1,780 0,690 10,530 11,780
510 515 53 510 525 =54 519 525 [
1002 b2 BE.& 1.4 B7A B840 101.1 #ra 840
185 182 15.7 172 174 164 172 17.0 164
(i ] 7 4.5 s B3 BEA B1.5 Bl £33

The Leading Edge - Single Digit
Super Low NOX emission Available !

In 2011, Kawasaki introduced 1 the market the newsest
combistion system which realized Single Digit Super
Low NOx emission with the M7A-02 gas turbine engine.

In many countries and regions, environmental protection
requirements and regulations are getting tighter and
tighter. In order to meet such requirements and regula-
tions, Kawasaki has developed its new Single Digit Super
Low NOx combustion system. Furthenmone, Kawsasaki will
apply this technology subsequently o other engines of
its fleot to give the market greater satisfaction and
contribute to environmental burden reduckion.

B GPBG0O /70 f 80 Typical Layout: m
{Reference)




L20A Series Gas Turbine Generator Specifications

Site Condition for Normal Perfor 20 i 14
Elevation above sea level :0m —_ — ¢
Inlet Air Temperature 115 °C é 19 \{u,,,% GPB180/180D T
Inlet Air Pressure Lass :0.98 kPa 18 \%w 13
Exhaust Gas Pressure Loss :3.43 kPa (GPB180/180D) “.'1; 17 g ;
LHV of Natural Gas Fuel :35.9 MJ/Nm? 5 \\ =z
{100% CH4) 2 18 12 2

35 15 [
Typical Steam Condition E 14 k== E
Steam Pressure 1 0.83 MPaG g b He-tn-_‘he _______....---
Steam Temperature Saturated) : 177 °C 13 "'-‘—I-"""
Feed Water Temperature :80°C 12 10
Blowdown from HRSG (0% -20 -10 0 10 20 30 40

Inlet Alr Temperaiure [ C ]

Electric Qutput kWe 17,970 13,470 8,980
Haat Rate kd/KWe-hr 10,680 11,510 13,200
545 us
213 128 1e2
%7 28
84.0 824 777
'
19,320 17,970 15,080
10,500 10,690 11,380
Exhaust Gas Temperature 25 538 545 565
Exhaust Gas Mass Flow x10%kg/hr 221 213 193
HRSG Steam Output (Typical*1) 0% kgt 40.2 397 3ns
Total Thermal Efficiency % 825 84.0 86.7

Starting and Turning System Intake Silencer & Filter

- Various Frequency Drive (VFD) - Painted Carbon Steel (Quter Skin and Structure)

Lube Ol System - Stainless Steel Inner Punching Metal Sheet

- vl - Lube Oil : Turbine Ol 150 VG32 (optional VG46) - 3 Stage Filter with Insect Screen
Industrial Single-Shart - Turbine Driven Main Lube Oil Pump - Pulse Type Self Cleaning Filter (Option)

- Rotor Speed : 9,420 rpm - Pre-Post Lube Oil Pump - Noise Level: 85 dBA at 1 m to Filter inlet

Compressor - Emergency Lube Qil Pump Exhaust Silencer Stack (Option)

- 11 Stage Axial Flow - Water Cooled Qil Cooler with Temp. Control Valve Controls

- IGV & 4 Stage VSV - Oil Reservoir integrated with Baseplate : 5900 1iler  wicropracessor Based Programable Logic
Combustor - Stainless Steel Piping : Down Stream of Filter Cantraller {PLC)

-8 Can Combustors - Firter (CPU, Pawer Madule : Option Redundant)
- Dual Ignition System - Oil Vapor Fan - Gas Turhine and Generator Control
- Conventional Diffusion (GPB180) Generator GT start / Shutdown Contral

(Option De-NOx : Steam Injection) - Continuous Duty Rating Speed / kW / Power Factor Control
- Dry Low Emission (DLE) (GPB180D} -3 Phase, 3 Wire (Option 4 Wire) Auto Synchronizing and Auto Sharing
- Applicable Fuel : Natural Gas, - Voltage : 6.6 KV, 11.0 kV - Tauch Panel Operation

Diesel (Standby Only) Dual Fuel - Power Factor : 90% (Option 85%, 80%) - Serial Link User Interface (Option)
Turbine ) ) - |EC Standard, Class F Insulation with F rise - SCADA System (Optian)
- 3 Stage Axial Turbine - Exciter : Brushless PMG - Redundant Control System (Option)
Enclosed Package - Remote Monitoring (Option)
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- Flexible Coupling with Shear Pin and Cover - Carbon Steel Common Base Frame Graphics Manitoring
Reduction Gear Box - Painted Carbon Steel Acoustic Enclosure Historical Trend & Event Logger
- Parallel Shaft - Noise Level : 85 dBA at 1 m to the side of Enclasure Daily and Manthly Reporls

- Forced Ventilation Fan with Filter
- Maintenance Stage, Ladder, Beam (Option)

Bl GPB180 Typical Package Outlook : m

(Reference) 6.1
=
GIT Intake
Enclosure 1 % Air Iniet ,”|” Ventilation Air
Vant.Air Cutlet i i i :':':':' =» L]
- \ T ? a
L _'__ : M
G/T Exhaust _ [ H £ N
| Gas Oullst it allF T 3t el Q—H <
< - e e e ==
|‘1[|l T ] T A [ |
= R . S v S P Bl 1 L‘
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L30A Series Gas Turbine Generator Specifications

Site Condition for Normal Perfor 36 | 13
Elevation above sea level :0m T M GPBAI0OA00D —
Inlet Air Temperature 115 °C Z 3 12
Inlet Air Pressure Loss 1098 kPa = 20 p
Exhaust Gas Pressure Loss : 3.43 KPa(GPB300/300D) 5 G §

. £ 28 1
LHV of Natural Gas Fuel :35.9 MJ/Nm g et =
(100% CH4) O 2 Y

E o ez ==— 10
Typical Steam Condition E 2 Heat Fiale T e ~ §
Steam Pressure 1 0.83 MPaG E 20 ______:'_I___...- L 9 T
Steam Temperature (Saturated) :177°C Yy ==
Feed Water Temperature 180 °C 16 8
Blowdown from HRSG 0% 20 -10 0 10 20 30 40
Inlet Alr Temperature [ T ]

L30A Gas Turbine Series

Gas Turbing Mool

Gas Turhine Genarator Model ‘GPB300 /300D
Partlal Load @ AT 15C %
Electric Output KWe 28,450 21,340 14,230
Heat Rate kJ/kWe-hr 9,284 10,004 12,700
4753 4522 4839
314.0 280.6 2479
464 385 382
816 800 798
33,780 28,450 21,570
8,841 9,284 10,281
454.4 4753 5146
351.0 314.0 2618
477 464 450
Total Thermal Efficiency % 79.6 81.6 85.0
L30A Series Starting and Turning System Intake Silencer & Filter
standard Package Configuration - Various Frequency Drive (VFD) - Pair_1ted Carbon Steel (Outer_Skin and Structure)
{304 Gae Torbine Lube Oil System . . - gtg;gles?:%eel Ir_1trr11e|r Pugtcglng Metal Sheet
- Lube 0il : Turbine Qil IS0 VG32 {optional VG46) ge Fllter With-Insect.screen

- Industrial Twin-Shaft

! - Pulse Type Self Cleaning Filter (Option)
- Power Turbine Rotor Speed : 5,600 rpm

- Mator Driven Main Lube Oil Pump f - )
- Noise Level: 85 dBA at 1 m to Filter inlet

- Standby Lube 0il Pump

Compressor - Pre-Post Lube Oil Pump Exhaust Silencer Stack (Option)
- 14 Stage Axial Flow - Emergency Lube Oil Pump Control
- 1GV & 4 Stage VSV - i o
& - Water Cooled Oil Cooler with Temp. Control Valve  “wicroprocessor Based Pragramable Logic
Combustor - Qil Reservoir integrated with Baseplate: 11,700 liter  cantroller (PLC)

- 8 Can Combustors - Stainless Steel Piping : Down Stream of Filter
- Dual Ignition System - Duplex Full-flow Filter
- Conventional Diffusion (GPB300) - Qil Vapor Fan
{Option De-NOX : Steam Injection) Generator
- Dry Low Emission (DLE) (GPB300D) - Continuous Duty Rating

*ADD”CBNE Fuel : Natural Gas -3 Phase, 3 Wire (Option 4 Wire)

Turbine -Voltage: 11 KV

- Gas Generator Turbine : 2 Stage Axial Turbine - Power Factor : 90% (Option 85%, 80%)

i i i - |[EC Standard, Class F Insulation with F rise
- Exciter : Brushless PMG

(CPU, Power Module : Option Redundant)
- Gas Turhine and Generator Control
GT start 7 Shutdown Control
Speed / KW / Power Factor Control
Auto Synchronizing and Auto Sharing
- Touch Panel Operation
- Serial Link User Interface (Option)
- SCADA System (Option)
- Redundant Control System (Option)
- Remote Monitoring (Option)

- Flexible Coupling with Shear Pin and Cover Enclosed Package G_raph|_cs Monitoring
(Reduction Gear and Generator connection) - Carbon Steel Common Base Frame Historical Trend & Event Logger

Reduction Gear Box - Painted Carbon Steel Acoustic Enclosure Daily and Monthly Reports

- Parallel Shaft - Noise Level : 85 dBA at 1 m to the side of Enclosure

- Forced Ventilation Fan with Filter
- Maintenance Stage, Ladder, Beam {Option)

Bl GPB300 Typical Package

Outlook: m 85
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Standby Model Introduction Standby Model ( GPS Series )
Exce"ent Features of Standby generator sets must start and supply power in the event of the loss of power from the utility.
These functions depend greatly on the prime-mowver of the standby system. Starting and providing power
Kmsah" Standby Gas 'rurbine Gmtm SEts are often more important than financial conditions such as the initial cost of equipment.
Kawasaki standby GPS Series are suitable for standby power supply when utility power fails.
Kawasaki has installed over 7,000 Standby Gas Turbine Generator Sets rated from 200 kVA to 6,000 kVA All the models are designed for automatic operation { start/power supply/stop ) and equipped with
worldwide. The reliability of Kawasaki Standby Gas Turbine Generator Sets has allowed to install in alarm/protection systems.

Internet Data Centers, Hospitals, and Key Facilities where uninterrupted power is certainly required.

- High Performance, ang very reliable, with the low cost gas turbine sofution

Basic Specifications

S OO EC I O

- Easy Maintenance
800 1,000 1,200 1,800 2,000 2400 a,200 4,000 4,800
- Dual Fuel Capability T
- Low Noise Operation 100% (Realethva Ioad)
_ Within =4 5% {with 100% blook load d off) Within = 5.0%
Low Vibration wm‘:;%
- No Cooling Water Kavaitans, Diatel Karozene, Diesal, Gas {option)
305 525 820 895 1,085 1,245 1,390 1,835 2,060

- High Starting Relfability, and quicr start
- Light Weight, and space saving, easy transportation and installation
- Clean Exhaust Gas

BEA-01 M1A-01 M1A-03 M1A-23 MI1T-018 M1T-03 MIT-23 MI1T-33A MIT-33
Hasvy-duty, simple open cycle, single-ashait

1,600 22,000 18,000
- EXcellent frequency control, even with large step loads 1,600 {50 Hz}, 1,800 (20 Hz)
1.48 2.0 4.5 5.7 [ -} 13.5
& Example of GP52000 System Configuration for Indoor Installation @ Typical Standby / Gas Turbine Generator Layout Synithetle ol # Shell ASTO-500, Mobll jet B, Castrol AERO 5000, DF BPTO 2380
a8 100 210 160 240 380
Enclosure Ventllation Equl Room Al Ventilation Equlpment Gas Turbine Package with Exhaust Silencer 0.08 0.16 0.2
Sphapa, opan sohean-prothcted, bruahigss, aelif-ventlated, aynehrenous
T80 1.250 1,500 2,000 2,600 3,000 4 000 b,000 8,000

f Exhaust Sllencer
Gas Turbire Padage
- (Acoustic Endosure}

Whthin =1.5% {steady state from no-load 1o full-load, at pf = 0.8}
Brushiosa by A C. axciter and rotating diodes
8.6kV
Elacirical start with D.C. motors (Opbicnal: Pneumatic start with alr turbinas)
Vahe Ragulated Lead-Arcid (VRALA) Battery

T

- - e Sommrpiy v Yol Dinsmryion

{ Indinas Typa ) Length  (m) 4.0 1.9 54 5.8 8.2 7.7
b 5 1.8 1.7 1.8 25 3.0
21 a5 28 28 3.8
a8 10.6 1.4 14.7 19.7 208 24.8 38.8 38.0
Mok Lvwed &t 10
Internal View of Gas Turbine Padkage st Apprax. 85dBA In open alr (cptional systam: B0~ 704BA)
From Exhmust Slisncar Outist Approac 80dBA (optional aystem: 85~85 dBA at 1 m with a secondary sllencer)
Gas Turbine Gear Box Altemator
Couplin (Motey # 1 Cutput cUp to 40°C of ambient temp, 150 m above sea level
# 2 - Fuel Consumption : Atfull load, 15%C , using diesel fuel, allowance is 5%.
Diesel Oil cDensity 083 gfome, LHY 42,700 kK1/kg

* 3 Other voltage is available as option.

@ Typical Timing Chart Of Operation

Turmning Mator | (GPS1000 and larger model] Operation
Starting Motor Operation
T L ¢ b—— 10-hour Setti
_} __J 7 .3-3';4 oy §- ’%ﬁﬂ . mps-lzm ::; |u1;g models)
J nl 2 ST s o NoHoad Operafion  (GPS1000 and larger models)
- e 300-sec. Setting
o The Gmt!ast-lnpan Earﬂlquakefﬂar.ﬂ, 2011) £ ﬁ%;ﬁ%mm
March 11, 2011, the earthquake with 7.9 on the Richter scale hit the East Japan ares, )/ o LR
causing a blackout that hit about 3 million households in this areq, 8 5% Speed = = A 360 52 (RSSO0 o larges matkls)
fn:hearaaofﬂreb!ackout,fﬂ&unﬂsmﬂoﬂosssumessfufywomad I Rated Voltzge = ik e : Lowi Oparian
< n = n— & EVoimge Vohage Regulation
_ _' L ,;,_._' 1y - I-‘.- g z-nr.SettIng
No Blackout g s SOre UG r
2057 Startup faflures 10%) J l | Il l
(4#) Dua to improper maintenance by its owner. g é § gi EE gs .'E r;%,
™ J g Eg £ § 3
5 g 3




Mobile / Trailer Model { MGP / TGP Series )

Kawasaki MGP/TGP Series are gas turbine generators mounted on trucks or trailers for mobile
application. MGP/TGP integrate all necessary equipment and enable fully automatic operation without
the need for external power supply. High durability against vibration and shock, and reliable operation
are important for this application. Kawasaki MGP/TGP is designed to fully meet such demands.

Basic Specifications

&0 200 1000 120 1,800 200a 2400 3,200

Kerasana, Digsol
Advantages _ _ _ 100% (Rasiriance Laad)
1. Developed with Vast Field Experience 3. Compact Integration Within = 4.5% (with100% biock ke on end aff)
G35 TUrbines on trucks of trailers need to withstand large MGP/ TGP incorporate all nedcessary equipment, induding Wit £ 0.3%
vibration/shock when the trucks run on roads. fuel tank, Datteries, exnaust silencer, cable reel, etc, = P = e S 15 1510 e
Kawasaki mests mobile installation condition with gas inside 3 compact aluminum endosure. = - e 0 s e : e
tUrbines experience and technology from Kawasaki aircraft This feature enables easy maintenance. ' 4G '
jet engines operating under similar sevare snyironmental . Track Trallar
conditions. 4. Blackout 5tart Capahility 11.0 120 5.8 (not Including cockpit)
. MGP/TGP €3N STart up and supply electricity without any 25
2.Low Center of Gravity and Large Tumble-down Angle excternal ULty supply, sUch 3s eledric power and fuel. 7 e
Thanks to light weight of gas turbines, the center of gravity of
MGR/TGR is 10w, and this makes it possible to have staple oo 13 Loe than 22 Tone ey Lots than 23 on
man euverability. bena fona
85

[Mote)
¥ 1:0utput : Upto 40¢Cof ambient temp., 150 m above sea level.

S MGP Sorlos Genarator Sat
Gaz Tirbine Englne 0l GConlar  Irsbied Al Slorcy

A

= : F
it H Installation Example

o

©

/

Fusi Tankk  Batery

& TGP Sarles Gansrator Sot Fuel Servios Tank

— 7\ T

MGR1250

[
—

MGP2000 ' WMGP2000




Kawasaki Techno-Net Installation Examples
~NEEN
ey Pl
@ Full Time Support Kawasaki Gas Turbine has been installed to....
@ Maintenance Management & Data Center & Paper Mill @ Hospital
- Predictive services based on trending data and asset maintenance management @ Food Process @ College Campus @ Oil & Gas
v What to do v Whentodo i v How todoit v Who's todo it @ Tire Manufacturer @ District Heat & Cooling  AND MORE I/
@ Improvement of Availabllity and Quality of Maintenance In 2010 Kawasaki accumulated 10,000th Kawasaki Gas Turbine Engines
- Minimum down time and good quality with adequate maintenance strategies and execution. in all over the world !

@®Remote Maintenance System by a GT Expert

- Proven effectiveness by most Kawasaki remote maintenance users
+ Fleet wide analysis

Techno-Net system continuously monitors
the Gas Turbine Plant in any region of the world

Internet / Intranet
» The Kawasaki World Business Center in the USA, Germany, Malaysia, China, Korea and Japan are connected

by the Internet and by the KHI intranet to monitor gas turbines remotely and globally.

Attended monitoring
- All system data is monitored and recorded hourly, as well as all start signals and first out malfunction signals. GPB180 JAPAN
- Predictive and preventative maintenance is accomplished by analysis of thermal cycles and unit vibration.
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