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OPRA Turbines was founded by Jan and Hiroko Mowill in 1991. Jan
Mowill had previously led the gas turbine division at a major
Norwegian industrial conglomerate where he developed and
commercialized the world’ s first radial gas turbine engine for
industrial applications in 1964. OPRA Turbines sold its first
commercialized gas turbine package in 2005. In 2017 OPRA Turbines
opened a new state of the art headquarter facility in Hengelo (NL) to
further strengthen and increase production capacity following recent

growth in business.
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Dalian Energas Turbine Technology Co., Ltd established in January 2017, is located in Dalian Economic
and Technological Development Zone, covers an area of 15,000 square meters. It focus on gas turbine
engine, components and application system development, production, sales and service. As the core of
Energas own OP16 and KGS5, relying on OPRA Turbines’ s technology research and development
capabilities in the Netherland,realized the small gas turbine localization, hecome a handful domestic
enterprises which has full set technology of small gas turbine. Its related products are widely used in
petrochemical, industry, Marine engineering, distributed energy, portable power and other field and
committed to providing customers with gas turbine system design, auxiliary system design, product
development, manufacturing and other services. Since its establishment, bearing the social mission to
promote the development of China's small gas turbine, with the heart of the unremitting struggle and

high sense of responsibility, contributing to create independent brand of the Chinese nation in the

future.
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Core personnel of R&D, Domestic research Senior mechanical Gas turbine related Absorb talents from
design and manufacturing institutions Foreign engineer in gas postgraduate Energas gas fuel
professional teams turbine industry company
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24-hour emergency support Remote condition monitoring Service level training certification Installation and commissioning
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Major overhauls 3 level service agreements Field service and inspections Product enhancements and upgrades
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THE OP16 GAS TURBINE SOPHISTICATED SIMPLICITY
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The 1.8 MW QP16 gas turbine has an industrial, all-radial design which

provides robustness,reliability, highest efficiency, and low emissions.

OPRA Turbines can deliver distributed energy solutions from alternative
fuel sources which are well suited for a variety of industries including Oil &
Gas, Industrial & Commercial, Waste to Power, and Marine. Dual fuel and

off-specification fuel options are available.

OPRA Turbines continues to drive the world’ s energy transition with over
130 gas turbine generator sets worldwide accumulating over 2 million

operating hours.
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ROBUST DESIGN

FUEL FLEXIBILITY

OP16 FEATURES:

Simple & Compact : Single centrifugal compressor & Single radial turbine.

Novel Design : High speed ratio integral epicyclical gear box.

Fuel Flexibility : 4 can combustion system, it operates equally well on liquid and
gaseous fuels and can switch under full load when specified as a dual fuel unit.
Zero Qil Consumption : The cantilevered rotor system places both bearings in
the cold part of the engine.

Low Emissions : NOx<25ppm.

Efficient : The Combined Heat and Power system overall thermal efficiency can
be more than 85% .

Reliability : Consecutive hours of operation >8000, overhaul interval >42500

hours.
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Low fuel gas pressure required All radial design High exhaust temperature Easy installation (2 x 20 ft containers)

% HE A% 62 25 =T AMEEIRR 42500 Bt S ®ZE, EEBRE

Low emission combustors available Overhaul only after 42,500 hours High heat to power ratio Compact and low weight

RAERESER R AL T 4 i BSF & EhE

Low BTU fuel gases possible Bearings located in the cold section Qil-free exhaust flow guaranteed Few moving parts
RESHIPHRE TEEAAK

Easily accessible combustors

No cooling water needed



K R5EMY FUEL FLEXIBILITY OP16 GAS TURBINE GENSET

OP16ER T H MK, SHFEMT: s
The OP16 is suitable for a large range of fuels Performance at ISO Conditions
including the following:

OP16 Gas Turbine Genset Sl | IMPERIAL VALUE

BRENSE
HIGH CALORIFIC GASES

X #X | Natural gas Power Output (p.f.=1) % H Th & kWe 1883

KIS / FH 0O KRS Flare gas/Wellhead gas

A% Propane Electrical Efficiency (p.f.=1) B & 25.0
LPG (RUAHMSK) SRSHEF
LPG (Liquefied petroleum gas) Contaminated gas Maximum Total Efficiency & X 2 & >90

Availability B3 % >98

RAEMBRAESE
LOW & ULTRA-LOW CALORIFIC GASES

& RS Syngas
4 ¥R K Biogas
VOC(BEMANKLAEY) Heat Rate (p.f=1) 3t % kI/KWh | Btu/kWh 14413 | 13661

VOC (Volatile organic compounds)

Tk &S Industrial waste gas Exhaust Gas Flow HES ik 2 kg/s | Ib/s 9.0 | 19.8

Fuel Consumption K¥AR}E 5% Nm%¥h | MMBtu/h 864 | 25.7

Exhaust Gas Temperature Hf 58 & °C | °F 573 | 1064

R BR R
LIQUID FUELS
LE M Diesel

#HR 5 Pyrolysis Oil
Z B Ethanol Required Inlet Gas Pressure*

B S *

Pressure Ratio JELE 6.7:1

barg | psig 11-16 | 159-232
JEEH7H Condensate

Generator Voltage % B #lE £ kv 0.4-13.8
BRI A FUEL SPECIFICATION [EEECCITIEARZES Hz 50/60
S0
a0 - Noise** IgF ** db(A) <80 @ 1m | 3ft
70 Propane|
. Time Between
t ¢ ’ Major Overhaul X & 8] f& B [8] AT g
2 50
£ rotyt 2 | gt byrogen EFRRASHBOBIE (LHV: 38MJ/ke) . ATIAS IR
§ . eraedes Data based on natural gas fuel (LHV:38 MJ/kg). Multiple fuels possible.
N = * BN S E S BURT RO AL 5 FURIE R
. AN *The minimum inlet gas pressure depends on the fuel composition and operating conditions g
R AR REREEMABREKRTE, g
0 N T **Low levels are available upon request |uso 9001
LHV (MJ/kg)

ez PERFORMANCE CURVES
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150 - Base loa 0 8IS0 - Base load 600 _ .
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% 2000 ~I- = 16000 z =" w0 Z tooptimize specific fuels :
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g o0 : / 14000 g 2 | 4 g OP16-3A: Conventional combustor
] L E — / 2
1400 13000 4 540 @
== 0P16-3B: F K NOx HR 4% 25
FED 12000 6 520 OP16-3B: Dry low NOx combustor
20 10 i 10 20 30 40 20 -0 0 10 20 30 40
Engine inlet temperature (°C) Engine inlet temperature [°C) OP16-3C: 1& #{E .)# *_\1_ ﬁ}e i% £
--- Heat rate - peak load  ---- Electric power - peak load ---- Exhaust temperature - peak load —— Exhaust gas flow

—— Heat rate - base load  —— Electric power - base load —— Exhaust temperature - base load OP16-3C: Low calorific fuel combustor



#4556 E Scope of Supply

#rfE & B 41 4H Standard Generator Package

4M &5 ¥ £ £% Steel base frame

i [E #2 5 2 % Hydraulic starting system
KRS B E &4 Natural gas fuel system

78 3 & Bt Lubrication oil system

H IR RN E MR Gear driven main oil pump
AF 74 Bh3E 78 3 | AC pre/post lube oil pump
£ Rl 224 7 4 i 38 Integrated air/oil cooler
3375 sh A8 N # 2% Lube oil tank heater

R B 38 3 8% Duplex oil filter
HRRSEDHTREBR RS

Air filtration and ventilationsystem with static filter
. 71 2 Weatherproof acoustic

4h 5% enclosure (Lp=80dBA @ 1m)

Kes MEENERNRARRBE LM, ELRBERELIE
FHBERMREFTHDMEN, BT LRI E RN XTI
HitigyHR&, RAEIAR. REMBNSA, £ES

HAMGEFERABETIE.

KG5 gas turbine has a single centrifugal impeller with a single radial
turbine and a split axial power turbine design. Which can drive both
generator and other rotation machinery equipment. It has the

characteristics of starting quickly, running stable, with a lot of operation

reference at oil field and offshore platform.

W OP16 1441 OP16 GAS TURBINE | |
B B N % F Overhung rotor
B ELESH
Single stage centrifugal compressor
B 4 12 [6) 15 F Single stage radial turbine
4x T4 R 1% 2% 4 can combustion system
SHBATEISNERSE

High energy spark ignition system

M CONTROL CABINETS #% i #& u
F pLC HIEE R 3E #I B 4t PLC based control system
ZB il azhE$MEFEF
Generator auto synchronizing and protection
PEsh M (R BV ESEHE)

Vibration monitoring (Generator and gear reduction)
EHRGARA 24VDC FH B
24VDC backup battery for control system

KG5 45 5 :

RS BEEORESRN

GENERATOR & FiHL

3 18 4 #R[E]Z Synchronous 4-pole, 3 phase
T 3B 8 4 4 — {4k T2l B B L

Open drip proof construction Integral
brushless exciter

#ERREAS AVR H ik

Integrated solid state AVR H-class insulation
H iR F H-class temperature rise

GEAR REDUCTION i 5 i i 8
ITEER

Integral epicyclical gear

Mt E R 1500 5% 1800 %5 / &
Output speed 1500 or 1800 rpm

S Eh IR =N 3 Ancillary drive shafts
IR 5 i1 BY 471 48 4R 47

Shear pin drive shaft protection

WIHEE: WAL, AT ;

PRRLER MR 5. RAUMEES
HES: SERME>80%
HipEIE: PERER, BTHP.

KG5 FEATURES:

Compact structu
Split shaft design: cross-compound struc

Strong fuel adaptability: gas, liquid, dual

single-stage centrifugal compressor;
gle-st. trifugal A

ture, can be used for mechanical drive;

fuel system;

High efficiency: comprehensive thermal efficiency>80%;

Easy to maintain: single combustor, easy

HESEN.

Norway. On the basis, modern aerodyn
strength analysis methods are used to
the efficiency and stability,

turbine get a high performance.

to maintain

MBI SE A Kes RRSENERER. Eik
#ut, REAKSRMBESFHE, K
R BENREME, EHRAEEEY.

The KG5 gas turhine design is derived from

amic and

optimize

which help the gas

W
307kW-16100kW
HEREBEIE FSNo Th#Power (kW) KB SModel &zhHl Engine
MIERR> 1 307/375 EGE301/EGE302 Internal Gas Turbine P 4L
Satisfy with any
et e 2 425/500 EGE501/EGES02 Internal Gas Turbine P ¥
range of 3 875/1000 EGE1001/EGE1002 Internal Gas Turbine P9 5% #,
307kW-16100kW y
, 4 1876 EGT1800 The Radial Gas Turbine 3 [a] #A £
power generation
5 3400 EGT3000 Split Shaft Gas Turbine 43§ & #L
6 4600 EGT4600 Split Shaft Gas Turbine 43§ & 411
7 6600 EGT6600 Light Duty Gas Turbine 4% &I #A #/1
3 10080 EGT10080 Light Duty Gas Turbine 4% & ¥ #/1
9 16100 EGT16100 Light Duty Gas Turbine %% &I # 41

3% R~ PACKAGE DIMENSIONS

p— Ll

HME 5 B R 0il demister

[ ik ¥ it 538 55 &% Inlet filter anti-icing

4y & 3, #%2 I = Detachable control room

1 = H HEsK & # B 45 Exhaust or WHR options
E S #1358 % % 4 Compressor washing system
K 5 E Weather hoods

e % A K U5 ) Optical flame monitoring
FREEBITHERE (-20 / + 40° CiEH,
=60 / + 30" CARIE,0 / + 50° CjbiE)
Different temperature options (-20/+40°C Moderate,
-60/+30°C Very cold, 0/+50°C Desert)

B & ki iE 2 Self cleaning filters

# % F & Maintenance platform

% B3 ¥/l B &)@ 78 Automatic generator lubrication

B 7] i%£ i¥ # Optional Equipment
% B8 #)| 7] 1% T b2 Generator brand options
B FK AB 155 R4
Siemens or Allen-Bradley controls
A [E B EF &A% Alternative voltages
#1172 standby ratings
AR PR BA L &R S Liquid fuel system
L % 4t Dual fuel system
EMS,. ERSERNRS
Fuel system for biogas, synthetic gas, etc.
F K AE HE L & 4 Dry low emission system
2T S 1% S48 0 & 4t IR gas detection system
ATRATEREEEMN =X EE

3 point skid for unstable foundations

25000kg | 55,1151 b MEREATAGFRESE

(25000kg - 32,000kg | 55,115Ib - 70,5481b)

Mass of the unit 25,000kg | 55,115lb depending on particular configuration
(25,000kg to 32,000kg | 55,1151b to 70,548lb)

Perkins 455 :

Perkins PR S ZFHAL2H -4006 &7

Perkins internal combustion engine of generator unit-4006 series

Perkins MBS % FAH14H 4008 &7

Perkins internal combustion engine of generator unit-4008 series

Perkins RS & FAH14H 4016 &7

Perkins internal combustion engine of generator unit-4016 series

IS0 Bl #S bk IS0 B ®HS BS IS0 B #HS B
operating condition Unit -23TRS1 -23TRS2 f operating condition Unit -30TRS1 -30TRS2 || operating condition Unit -61TRS1  -61TRS2

Power TH% Power Th%

Power Thi#

kw 425 500 kw 1000

Gas consumption F£5

Gas consumption ES# Gas consumption E5#

2.48

Heat of exhaust smoke Hrifi# &

Heat of exhaust smoke HEEH Heat of exhaust smoke HEffi#A

Temperature of exhaust smoke H#EHRE

Temperature of exhaust smoke HF iR B Temperature of exhaust smoke HRE

Heat of cylinder liner water fIE#kE kW 152 162 Heat of cylinder liner water BIZE k& kW 189 211 Heat of cylinder liner water S1F#k® kW 487 445

Heat of intercooler 14 3 #A & kw EL 57 Heat of intercooler 4 8 # kw 67 90 Heat of intercooler 74 ## it kw 134 180

0Oil consumption Hlh#E g/kwh 0.14 Oil consumption HLi#E & g/kWh 0.14 0.14 Qil consumption HLikFE R g/kWh 0.25 0.25

IS0 BT

operating condition Unit

IS0 L--Lig

operating condition Unit

BE
MGT6100

Bs
THM1304

Power The 6630 Power 15 10080

Efficiency ¥ Efficiency &

Exhaust gas temperature #F<RE

Exhaust gas temperature HE SRR

Exhaust smoke volume HEHE & Exhaust smoke volume HEfH &

Compression ratio kL 14.8:1 DLE NOx

DLE NOx




Advantages of (Gas Turbine) Mobile Power Supply Unit # s iR ZE 8 £ =

2ERMER
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fRRRmRRE, RS THAHNTELE.

EECHBMANE

WNERILRE, EOENRRE, EEHRETEFONMNE.

BhR=t
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ERHEEETNER. FERBN=EATEFRE.

BEM. RELEDTENE
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Adaptability of All Terrain
When the vehicle is on the road, the gas turbine will suffer a lot of bumps and shocks. The

EGTM series equipped with a special damping device, improve the reliability of the unit.
Low Center of Gravity and High Mobility

Gas turbine has a relatively lighter weight and lower center of gravity which makes the

vehicle has a better mobility.

Overall compactness

All necessary equipment is integrated in the car, including fuel tank, battery, exhaust
silencer, air intake filter, and cable etc. Otherwise, there is aluminum shell and enough
space for maintenance in the car.

Black Start and Fast Cold Start

No external power and fuel supply required, it can black start to provide electricity. Short
Warm-up before the cold start under low temperature environment.

B = Type I ZpPower M EEfficiency WAE}Fuel mk#Brang
OP-16 1850KW 26% 5/#% Gas/Liquid OPRA
EGT3000 3000KW 21% 5/i#% Gas/Liquid jg®EEnergas
MGT6100 6630KW 32.2% 5/#% Gas/Liquid MAN

20 RiESSetE, ZTEm,

Easy to transport, install and commissioning

20 feet standard container:

GET IN TOUCH WITH US BX &3 A1

KEEH M
Group Official Website

KHABEHRATE
Group Official Wechat

Tel :86-411-6249-3393
86-411-6249-3600
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Energas Mobile Power Supply Truck is designed
based on the Energas owned OP16, KG5 and other
small size gas turbine. Due to the compact size and
structure, reliable operation advantage, Energas
Turbine researched and developed the Mobile Power
Supply Truck to fit the outdoor usage and provide
reliable power supply for remote area.

Hudk . REFELFHEAT & XRME Tl #5735
Add:No. 73, Zhenpeng Industrial City, Dalian
Economic and Technological Development Area

O - BASF

ELECTRICALPLANTS The Chemical Company
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