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Gas Turbine Cogeneration System
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Gas Turbine Generator Efficiency:31%
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Heat Recovery Steam Generator (Water Tube Type)

Boiler planning (For example)

GT Model

Boiler Model

GT outlet exhaust
gas amount

GT outlet exhaust
gas temp.

Drum pressure

Feed water temp.

Boiler inlet exhaust
gas amount

Boiler inlet exhaust
gas temp.
Economizer outlet
exhaust gas temp.

Steam output
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m3y/h
Deg C
MPaG
Deg C
m3y/h
Deg C
Deg C

kg/h

GPB17D

RGB-60GE

22,637
525
0.83
60
22,637
525
114

5,150

GPBS8OD
RGB-200GE
76,132
525
1.68
60
76,132
525
123

16,900
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Gas Engine Cogeneration System

=

Exhaust Gas

ommercial

Power

© 2015 Kawasaki Heavy Industries, Ltd. All Rights Reserved

v

Hot Water

Chilled Water

>

Sub Station

Hot Water
Absorption Chiller

|
Steam
Absorption Chiller

Heat
Exchanger

Heat

Gas Boiler

[

Exchanger

Centrifugal
Chiller

B -E Kawasaki

Powering your potential

Chilled

Supply

Hot Water
Supply




Heat Recovery Steam Generator (Once Through)

Boiler planning (For example)

- GE model
KAWASAKI KG-18-V

- Boiler model
RF-40GKE

« Boiler inlet exhaust gas
35,800m3,/h at 320°C

* Pressure
0.80MPa

« Steam output
3,190kg/h at 60°C
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Gas Turbine Cogeneration System
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Gas Turbine Generator Efficiency:31%
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Once Through Boiler "IF Series”

A Comparison of KTE’s Line-up Boiler

. Once-through Once-through
Water Tube Fire Tube (KF) (IF)

Retained 275%x3
3,000 6,000 990
Cold start
. Intermittent .
_ Continuous (3 positions) Continuous
_ Continuous Intern‘.n.ttent Continuous
(2 positions)
Max. Boiler Efficiency (%) o4 o2 o8 o8

Note) The boiler efficiency is indicated on the steam pressure of 0.49Mpa, the feed water temperature
of 15 deg C and the room temperature of 35 deg C. The boiler efficiency shall have +/-3%
allowance in concideration of the mesurement tolerance.
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Summaries (1)

Why is Once-through Boiler popular in Japan?

High
Efficiency

Quick
Start-up
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Once Through Boiler "IF Series”

2.5~5 t/h BiglOncezthroughjBoiler

0.98 /1.56 / 1.96/ 3.2 MPa

Not required in Japan

989%0 for Gas Fired, 95% for Oil Fired (with Economizer)

PI Control Pressure Fluctuation: =0.01 MPa
- _ - 5 Range of combustion:30~100%(0il)
(with de-aeration device) 17~100% (Gas)
More than 15 years De-aeration device, PI combustion

sEquivalentjRersformance

More than 99.5%
&YHighldryness)

YyrHarmonized Multi-Control for more than 2 Boilers

%100% Drain Recovery at high pressure
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Boiler Market Trend in Japan
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Gas Turbine Cogeneration System
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Gas Turbine Generator Efficiency:31%
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Absorption Chiller “Efficio”

Kawasaki had developed
the highest efficient absorption chiller
in the world in 2013

_Direct Fired
... = Dual
cop Gas Diesel (Gas & Diesel)
1.51 NZG — s NZJ
1.43 NHG — == NHJ =

NUG NUK NUC - NES
1.39

1.33 NEG NEK NEC = =

Note) COP is based on LHV




Steam Absorption Chiller "Efficio”

The Efficio delivers high annual operational efficiency by adopting a parallel-flow, solution inverter
control and larger absorbent solution storage tank. These features ensure excellent efficiency
across the full range of load conditions, contributing to greater energy savings.

Partial Load Characteristics The Efficio employs below items
for highly efficient operation at partial load.

6.0

| | | Parallel Flow
éonventionaIE(LSeries)é Parallel flow can be operated with high

= 5.0 [ St AN JISHNSENUERHSUINUN SRTRNRERR——

o ~ efficiency at partial load.

: I A W TP

g 5 ; ; | Solution Pump Inverter Control

= 40 Efficic A e —— ) : :

S NES Series | T Solution pump inverter control so that it can
E o= be operated with high efficiency at partial
8 3.0 — A A — load.

= § : a e

7 Larger Absorbent Solution Storage Tank
20 20 450 6§O 850 o0 The larger absorbent solution storage tank

Cooling Load(%) prevents the heat transfer tubes in the

solution at low load. It can keep heat transfer
Cooling water inlet temperature conditions are as specified by the JIS

standards (32°C at 100% load, 27°C at 0% load, with the area.
temperature varying proportionally at loads between 0% and 100%).
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Gas Engine Cogeneration System
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Hot Water Chiller "TSH Series”

Efficiency

The highest efficiency
COP (based on JIS) = .20

@) Higher EpStructure

Pressure | 2-stage generation/condensation
Genchgied which structure has double
“ ‘ generator and condenser(higher
and lower pressure), it can be
used to low temperature hot
water (Min. 75'C).
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Various energy sources can be utilized

Renewable Energ

Solar, Geo-thermal

Hot
Wil 5‘1 Exhaust Heat

gid‘(‘\ ;:
== Exhaust
= Gas

Gas Engine

Absrton
Chiller

Chilled Water
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Supply Record for Solar Cooling

Absorption Chiller + Solar Heat

This fadlity was installed by

“Entrusted Business on the Technical Cooperation
for Co-benefit Type Solar-aided Air-conditioning
System in Iindonesia in 2013"

commissioned by Ministry of the Environment Japan.

Solar cooling system utilizes solar heat as energy sources
for cooling operation.

M Reducing Emission of
significantly lower power consumption than the COZ, NOX, SOx

| Solar cooling with the absorption chiller requires

electric chiller. 2 -
i : : ® Environmental Pollution
I The CO2z emission of the solar cooling system is

lower than the electric chiller. Control Measures

During nighttime and rainy days,
the gas combustion assists solar thermal

energy for chilled water supply.

90 o e

' A
Hot Water F“(R.Iled Water

Solar Absorption Chiller
Haat-pipeng Type Sufiaing Name : Lab. Dept. Taknik
12,205 * W1,950 * HI7Smaw/Unit * 62 panals Masefactored by - Total Foor Area : appenx. 1,500m>
Whols area - 268m= K Thermal Eng g Co, Ltd. (fapan)
Colioctable heat 3t paak : 120kW Modei : ITZUS0HQEC Capacty 239sW
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Applying JCM Project in Indonesia

1) Chiller

Absorption chiller in Chemical
IWl Factory (2018)
NES-630A / 1 unit

2) Boiler

High Efficiency Once-through
I8N boiler in Film Factory (2016)
IF-4000 / 1 unit

High Efficiency Once-through
AW boiler in Golf Ball Factory (2016)
IF-3000 / 1 unit

© 2015 Kawasaki Heavy Industries, Ltd. All Rights Reserved .“ m'

Powering your potential




Introduction of KTE Boilers Lineup

Steam Output Kg/h 500 1,000 1,500 2,000 3,000 4,000 5,000 6,000

— 7,000

KD Series
Water Tube
Boiler

Smoke(Fire)
Tube Boiler

Multi Tube
Once-Trough KF Series

606

HRSG KS-HR Series

Smoke Tube A e I
10,000

Type
RGA Series (KDF Series

HRSG
Water Tube
5,000

Type .,ir Lt

HRSG Multi Tube b RF Series
Once-Through '

Type
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Line up of KTE Chillers

Cooling Capacity kW 352 703 1,055 1,407 1,759 2,110 2,462 2,814 3,165 3,517
(USRT)  (100) (200) (300) (400) (500) (600) (700) (800) (900) (1,000)
] ] ] ] ] ] ] ] ] ]

563

Triple Effect D|rec1i,F1|5e6d Absorption Chiller - =
(160) (340) N L l =t

NZ i
281 Series

Ry Efficio
NH, NU, NE Series
280

tQ Efficio
SIGMA MIDY Series
246
(70) {
,g1 NES Series -
Y Efficio

Triple Effect Direct Fired Absorption Chiller -
1,090

(145) (310)

Gene-Link 581 NZJ Series
Gas (80) | )L

141
(40)

& NHJ] Series
281 =
Hot Water [

TZU Series

281 1,055

(80) (300)
TSH Series

281

o)
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