H-15/ H-25

IR L

SOAR GROUP

GAS TURBlNE #7805 ) S B (b ) 5 PR/ B

SOAR POWER GROUP (CHINA) CO., LIMITED



FEmiE g
PRODUCT

BTN AIER =38 H RS RN FENLAL, HRVPRSEFEHLE H ATt L 100MWEEZR DL R 80K e WG+ & IF
R TN SR L. RS EHLR LA T 54525, H50, H100. o PG PR 1) 4905 [ 78 75 28MW ~ 116MW,  BES1IGIA L uh
e HIE4IMW~163MW, AT 32 N T4 L. B, WA K. IGCC « 4 An 2 e U5 25 A0 1) i, 26 77 A FL K
FEENL. BRECHLREE Nl I A 202, XPIARIEERAR, REIERN . . RAS [ HVE X 8] 2 ARk IS AT /5 Rk . AR
FEESLIEAT I AEME R, BRVETT R, DRIRGESTRI(E, NOx HEUE, Bibfbietl (FHumAR /N, FRA S HE T A LML
F PR AMEN . 2228, AL BRI B EYEIE RS, mnr gt il TR RS2 AL T & .

=35 Hr (MUPS) 75 RE YR AT e )R 1052 g, W Mk Iy KR K. BH R G S s RG24
ek, FEHLIJIH, A 1002 AN . MHPSIA AL~ UG 1196 145, JETZEMPLAR AT &, Fra sl
I R A F RN R SR T e vE . MHPSIR AU I A R DA iy el S ©A5 21 TS H P SR ARF5 10 TR
FAR L BT REESE A TSRS, AEMHPSIA A ML AT T BRI 7 2

We supply MHPS gas turbines generator sets, H series gas turbine has the highest efficient and the top performance in
the F-class heavy-duty industrial gas turbines family less than 100MW all over the world. Model: H25, H50, H100. The
Simple Cycle power output from 28MW up to 116MW, and Combined Cycle power plant output from 41MW up to 163MW.
It can be widely applied in petrochemical, steel, biosynthesis, IGCC, distributed energy System and other fields of power
production, and also used to Motor Driven compressor. MHPS Gas Turbine Generator Set fuel savings will repay your
investment within a few years while allowing you a range of fuels from distillate oil to natural gas. And with cogeneration
or combined cycle plants, even higher efficiency will be achieved. Plus an excellent automation system will add ease and
precision to your operations after a fast installation.

Mitsubishi Hitachi Power Systems (MHPS) offers products and total project solutions to business partners in the areas of
power generation and transmission equipment. With 100 years of experience in the power business. MHPS gas turbine
production began in 1961. Based on continuous research and development in the gas turbine field, all MHPS gas
turbines are specially designed to meet power and environmental requirements. Long-established performance and high
availability of MHPS machines have won the confidence and satisfaction of customers around the world. Excellent
engineering, superior quality control, and reliable service has earned MHPS gas turbines a reputation for excellence and
efficiency.
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Performance Feature
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Features

» High Thermal Efficiency

With Advanced cycle (simple cycle, combined cycle, Cogeneration, etc.)
» Heavy Duty Design, Single Shaft, Horizontal Split, High Reliability and Easy Maintenance
¢ High Fuel Flexibility (Distillate Oil, NG, LNG, Synthesis gas, LPG, low BTU gas fuel etc.)
* Low Emission (NOx) Level, By adopt water or steam injecting, or Low NOx combustor, can be reduced below 25ppm
» Easy Installation with modular package design and small area occupied, easily to deliver and install
e Easy operation and Fully Automated Digital Control
o Widely Applied, Suitable for Petrochemical, Steel, Distributed Energy System, IGCC, Motor Driven Compressor field etc.
s Long Time Interval of Maintenance, Newest Material and cooling technology, long lifetime of hot parts.
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Structure Features

H-25(28MW/ 32MW/ 35MW/ 42MW%4%)/H-15(17TMW
LRI BE R ER TR, LR AR
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The H-25 (28MW/ 32MW/ 35MW/ 42MW class) /H-15
(17MW class) are the typical industrial heavy duty gas
turbine with single shaft design. And it has the
characteristic of high performance and high availability.

Ak EEH) Structure Specifications

W R %
Equipment Specification
fAi BAE3R Simple Cycle
ik BT Single Shaft
Gas Turbine KP4k Horizontal Split Casing
3% Rotating Speed : H-25 : 7,280rpm/ H-15: 9,710rpm
2 AL JE EtPressure Ratio : 14.7
Compressor 17 5= 17 Stages Axial Type
BT 3l 3 Stages Impulse Type
Turping BB BRI A (1A24)
Cooling Type: Air Cooled 1st and 2nd Stage Nozzle and Bucket
Fl= Reverse Flow Type
WA E. KEBREE (T
PR Conventional Type or Low NOx Type (25ppm) Combustor
Combustor KIGEBE: H-25:10/H-15:6

H-25: 10 Combustors / H-15 : 6 Combustors
4&BR¥4#03K Slot Cooling
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Structure Features

H-15 #R{iki%it Modular Package Design
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Structure Features

H-25 #R4ki%it Modular Package Design
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Performance

fa] LG FA B Simple Cycle Performance

S TEMOO i H-15 H-25(28) H-25(32) H-25(35) H-25(42)
i RS BFH B RAABREL NG or other Gas fuel

IhZ Output MW 16.9 28.1 32.3 37.6 42
ME Efficiency % (LHV) 34.6 34.2 34.8 35 37.2
PFEE Heat Rate kJ/kwh 10,407 10,527 10,338 10,288 9,664
HS W E Exhaust Flow kg/s 53.3 90.2 96.6 112.1 111
HS IR E Exhaust Temp. Deg C 556 552 561 556 556
NOxHE/H NOx Emission pPPM@15%02 15 15 15 15 15

0 ERERESEHETISOLA., HEMEE. R, WRAMBNOXREEE, NOXHIHIA FFEE15ppm. ERRRSS,
H-15/H-258AHL AT @ I it B R AVE R A5, MARME . YRS, BFES. 88 B ESSPERERE .

NOTES: Above data based on ISO Condition, conventional combustor and simple cycle. With low NOx combustor, the emission
of NOx will be reduced to 25ppm. Besides of NG, with low BTU combustor etc, variable fuel (such as light oil, Biogas, LDG,

Syngas, COG etc.) can be applied to H-15/H-25.
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Available Fuel

H-15/ H-25 #4e82i%+$% Combustor Type selection

kJ/Nm3
5 25,000 50,000 (210,000
| i 1 | I ! 1 | I l b)) ‘ | r [
Syngas Refinery Natural DME | Refinery
: Off-gas gas . Off-gas
COG, IGCC, BFG (H2 Rich) (C3C4 Rich)
| Low NOx Combustor
Standard Combustor
Medium Calorie Combustor
Low Calorie Comt}us{or
| | UGC L« |
| T T T T T T T l \ l T T l )] 1 1
(0] 5,000 10,000 15,000 50,000
kcal/Nm3

A FERVEREL, AT RERAR. PREREEA. ARMEREEAT . IRNOXIREE SN .

Low Calorie, Medium Calorie, Standard or Low NOx combustor can be selected for vary heat fuel situations.
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Maintenance

Y3 I #H Maintenance Interval

753K BRI R (Hr) BITHPZ% FED =LA
Inspection Type Typical Overhaul Interval Reference Interval Note 1) Downtime
REERE o 16,000(R#A S Gas) 24 7R
Combustion Inspection 12,000 (#AkLH Oil) 2 Year 7 days
PN 64,000 (R Gas) 25155
Major Inspection 48,000 (A%l Oil) 8 Year 25 days

AR NS

* o ket BB HA FnAR BT ok iatl a2 s AR R AR O
/H::U JEIFIATHTT I LH] I':'J &N I IASTFARTTITHIN

Interval & downtime shall be subject to operating

cycle and conditions, etc.

LI A B AL I B (1 R) FUS 3hEt ] (1~2K) .
Cool downtime (1 days) and start-up (1~2 days) are

not included in downtime.

L) : 8000/ /4EELSRIZITIY o
Note 1): Continuous operation case of 8000h/y.




H-15/H-25 B8 iy F—1. 7 B EL =

Application— 1.Cogeneration

LK™ Cogeneration Plant . 5 T
2

H-15/ H-25A S E 3. B 5. 549 . ERERERE SHEEE,
FARVLE B St i ERFE SR Hid R E H-15/ H-254 1L
FAEBE RS, WLAREH P AR, BEK.

H-15/ H-25 gas turbine is high efficiency, high reliability and easy
maintenance. High combustion temp and exhaust temp make sure high
efficiency. Applicable of various cogeneration systems, it can meet various
heat and power requirements of clients.

ARG LR Flow diagram

SV Y

i
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Application— 1.Cogeneration

H-25# F B¢ = B v A B ] H-25 CHP Layout

o _Sm 1) HHEER T TR R AR AT, IR
el ik /- s il N FHEMAEGNL. S, S, 1

_ -. B T AR IR A5 KX FE25K A
JEE] j:fj: ] 2) EHREN, SERBERERE NN
ALl '["T' 1T Bewubmam,
(. %,;— iy N)ote: | ble based
N AE 1) Cogeneration plant area is variable based on
B
u‘:; it Q system configuration, if without fuel gas
™ L wakm (ks Pumps R comopressor, denitration device, cooling tower
) - etc, the area will be 45m(L)x25m(W).
o 11 - ] :Enh_ 2) The space for disassembly device while
@' i | D e maintenance should be considered.
X Y 4 = .
IR RN HAIMERES Y Typical Performance

RSB, ISOLM (1013hPa, 15T, R.H.60%) KFGRY (AFMR, NOEEA5607T)
NG, ISO condition HRSG (without supplemental combustion, inlet temperature: about 560°C )

IR EHL
L H-15 H-25 (28) H-25 (32) H-25 (35) H25 (42)
HEHL i D 16.2 MW 27MW 31.1MW 36.4 MW 40.6 MW
Power Output
IR &ME 1~8MPa 1~8MPa 1~8MPa 1~8MPa 1~8MPa
Steam Condition 200~530 C 200~530 °C 200~530 C 200~530 °C 200~530 °C
e L

AR 25~38 t/h 35-58 45-65 51~72t/h 51~75t/h
Steam Flow

=P
R E R 4 T-80% *T-80% - T-80% X T-80% X T-80%

Overall Efficiency
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Application— 1.Cogeneration

H-15/ H-25 BB~ FRUEAR B %+ H-15/ H-25 CHP Standard Layout Design

WR=E
HRSG
K HBL
CO2iH B &4
AL RS
RHAUREIR - BB LR B

P =



EX & 1¥ CCPP

VERFRIRPL, H-15/H-250 8% IR 5 HE R
FER IR ELTC 10 2 (A SR IR R IR S IR A I Re ik 15
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As the F class gas turbine, H-15/ H-25 has high
turbine initial temp and exhaust temp, it makes
the simple cycle and combined cycle high
efficient, become the top performance heavy duty
industrial gas turbine below 100MW class.
Modular design reduces CCPP erection period,
and make the maintenance more conveniently.

H-15/H-25 88 A—2 BX S8R
Application— 2. CCPP

11 RS2 1-1-1 Flow Diagram

Fuel ﬁ Steam
Air ﬁ

- ) — I Generator

Generator Gas Turbine f = Condenser

Water

2H1 R4 AL 2-2-1 Flow Diagram

Steam Turbine
Y

-

Generator

& Condenser

Gas Turbine & Generator



H-15/H-25 B8 [y f—2 BX & 1EIR
Application— 2. CCPP

H-258k & JE 3 F ik A & & H-25 CCPP Layout

60m . ¥
pers T . D ATHMAE, RV EMENRE.
AL 2L e s i 2) vk SR BN R SR B A B
3) EHIRBH, AEBRERE B &K .
BRAPLR
Note:
1) The steam turbine is split axis arrangement with
e gas turbine, the plant layout is flexible.
£ ”E ' E i o 2) The actual layout will be variable by system and
S . /—‘ = device configuration.
ﬁéﬁ Cx 3) The space for disassembly device while
®) maintenance should be considered.
e o & -
\@ AR | | e B\ &) A SRS S8 Typical Perf
iPIEY ICal Performance
K RS E = yp
RARSME}, ISOT#H (1013hPa, 15°C, R.H.60%) NG, ISO condition
S5 Gas Turbine H-15 H-25(28) H-25(32) H-25(35) H25(42)
), A/ € -
R e A L 24.2 MW 41.5 MW 47.2MW 54.9 MW 59.1 MW
CCPP output
R L o) 2 16.2 MW 27 MW 31.1MW 36.4 MW 40.6 MW
GT Output
LR LA HH ) 3 8 MW 14.5 MW 16.1 MW 18.5 MW 18.5 MW
ST Output
A} A/ 8 5
R AR 50.5 % 50.9 % 51.3% 51.4 % 52.8 %

CCPP Efficiency
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Application— 2. CCPP

H-15/ H-25 BES TR FRUEA B3+ H-15/ H-25 CCPP Standard Layout Design

HRSG
RFERA

RANLAC HELL
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pplication— 3. Distributed Energy Resources

A AH-15/ H-25@ K AR mEFRRE R RER T, AU ZNA TR, MR RN ABE=BRERA.

For high generating efficiency, high exhaust temp and compact design, H-15/ H-25 can be widely used in Distributed Energy Resources
field, establish efficient CCHP systems.

X 1541 ARL
e ARG I
I~ REL % : uuuuu : X
HRSG L T
________ -‘X Fuel i E %
¥ - s
= @_. RR G
S5
5 BRSEAL > BASEEHL Q
EL R =62 BXa @A ZHI3 BATEH
(BAHL+ R 4R 1) (APl REASRE +HEXREN) (BAHL+ 2 SR AR5 B 1)
H Z4l1 Case 1 Z42 Case 2 EH3 (WJZZ) Case 3
N em
H-15 H-25 H-15 H-25 H-15 H-25
WAL GT Output (MW) 16.2 32 16.2 31.1 16.2 31.1
EHL#H ST Output (MW) - - 22 43 3.9~-8 7.5~15
1 A% Electric Output (MW) 16.2 32 18.4 35.4 20.1~24.2 38.6~46.1
ZBIK M E Steam Flow 35 62 29 52 20~0 36~0

E: ERNARERSE, ETRBURE, ISOLH.

Note: Above table lists the typical performance data, base on NG fuel, 1SO condition.
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Global Experience

MHPS RS 51 25

v
@ Takasago, Savannah @ Hitachi

( As of March, 2015)

Total Number of Units : 823

H-15x6

H-25x171 M501Dx25 MS01Fx73 M501Gx74 M5011x34

H-100x20 M701Dx93 M7FO1F=x125 MAD1G=x11 M7011=x2 Other Models
197 units 118 units 198 units 85 units 36 units 189 units

1

-
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Market Achievement

NV G244 Achievement Example of These Years

i
e E P mE mpskm  eRE
o Commercial
No. Customer Country Model Application .
Operation
AR IERASH P ERREZTEARA AR EEREY
| HERATRA EEME o HulBE 2009
Itochu Corporation / China Tianchen Chemical Engineering Pakistan HRS
Corp./ Engro Asahi Polymer & Chemical Ltd.
Itochu Corporation / Shanxi Sanwei Group Co., Ltd. China HRS
B (EZEH) BRARBIRBERAH P E A
. Amber (Anji) Gas Turbine Thermal Power Co. Ltd China A BeeifC/C AU
EFETHRAR) PR R 2UAEHE (AOFP) B4R % RITT
4 Mitsubishi Heavy Industries, Ltd. /Algeria Oman Fertilizer N H-25  #HHEZHRS 2012
. Algeria
Project (AOFP)
5 Marubeni Corporation/ Moham Shargh Group (Rey Power Plant H-25 ' 2012
. Iran SIC
Project)
s TBMAR (TBMMIH &S EEmRE) mEETCHHE o WEER 201
Tarbagatay Munay LLP (TBM Gas Field and Pipe Line Project) Kazakhstan S/IC
SRV R 4/ 1 B — 5 Pk 4
7 Kansai Electric Power Co., Inc./ Himeji No.1 Thermal Power H H-25 L L 2012
Station Sl SHE
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Market Achievement

iz i &
L %) B3 o ppExm  PEWE
No. Customer Country Model Application .
Operation
RICHBE I AT B H4
H-25 fEIARSIC 2011
8 Tohoku Electric Power Co., Inc / Niigata Thermal Power Station Japan frI S84
=FE TR S (R AR 840 AE T H ) (AOEP)
9 Mitsubishi Heavy Industries, Ltd. (Algeria Oman Fertilizer ZEHL 25 PR 2012
Project (AOFP) ) / EL SHARIKA EL DJAZAIRIA EL OMANIA Algeria HRS
LIL ASMIDA Spa
ERDENAH EnL 4
2 Bahamas Electricity Corporation Bahamas H-25 i H4FHS/C 2013
= E T TRERS A MR A/ B8 8 SO E A AL H MHI .
11 Industrial Engineering & Services Private Ltd. (MIES) S H-25 AR 2013
. . . Tatarstan HRS
[ Tatarstan Ammoni Fertilizer Project
HA#RSH/ Keramasant )~ # g T2 B A B TR
12 Marubeni Corporation/ Keramasan Power Plant Extension Ell J8 Indonesia H-25 (E:'/C 2013
Project
13 FAEEHAREHTTETSAR BUERTHIE e HEE 2013
Tohoku Electric Power Co., Inc/ Tashkent TETS Uzbekistan HRS
u  EEWERAR OMPLAF B EE H-25 ERE1E3R 2013
Thermax Ltd./ ONGC Mangalore Petrochemicals Ltd. India c/C
HIL A RGEMERNF R AR/ 5= S ANEE B A6 B A R R
15 Hitachi Power Systems Canada Ltd./ Saskatchewan Power JnZ K Canada H-25 E‘ I 2015

Corporation
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Market Achievement
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i=es (18
H 2 MEIGCCHIET H H25X14

E&f%ﬂ#ﬁﬁé ) H25x34

O e — o —
FERRAT TEAGERASEREIIHENGRO PVCHiH H&H) VO R IFAESE SR EBEIEH H25X 1 &

H25x2&
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