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Cover photo: Multi-module 10MW steam turbine

designed in AxSTREAM; control stage includes

sets of prismatic blades on the high-intermediate

pressure zones and 3D geometries on the low-

pressure end. Courtesy of SoftInWay.
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We are investing all of our energy into creating 

solutions for sustainable prosperity. That’s why we 

have changed our name from MAN Diesel & Turbo 

to MAN Energy Solutions.

Step by step, we advance marine, power, and 

industry solutions. This is future in the making. 

For customers, stakeholders, and society.

www.man-es.com

Economy or 
    ecology?  
We have  
    the energy 
for both.
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Visit www.ethosenergygroup.com
Or email enquiries@ethosenergygroup.com

Technically sound for all
your Gas Turbine needs

EthosEnergy provides tailored solutions 
designed to deliver value, increase 
efficiency and enhance performance.



DREW ROBB

Editor-in-Chief
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Siemens cuts back on its Power Generation division while investing heavily in its

MindSphere software and other digital technologies
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Sintavia is a leading Tier One additive 

manufacturer for critical industries, including 

Aerospace & Defense, Oil & Natural Gas, and 

Power Generation.

No other independent Tier One additive manufacturer has 

the same vertically aligned quality system and successful 

track record of working with OEMs to produce optimized 

metal AM parts for existing and future programs.

To learn more visit Sintavia.com.

www.sintavia.com
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GE’s MXL2 with additive manufactured performance upgrade

for its GT13E2 gas turbine
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.∀∗/5∀∗/401&3∀5∗/(&?∃∗&/∃:%08/50108&3−&7&−40∋ 
5∃∀/#&∃0/=(63&%∗/&∗5)&3.&∃)∀/∗∃∀−&−&∃53∗∃∀−03):#3∗%
%3∗7&∃0/=(63∀5∗0/4

Supercritical CO2 project
08&3)∀4∀∃)∗&7&%=345=3&0∋∗54461&3∃3∗5∗∃∀−∃∀3#0/%∗09
∗%&%&.0/453∀5∗0/108&31−∀/5∀/%5&45∋∀∃∗−∗5:−0∃∀5&%∗/
∀035&!5∗/∃−6%&4∀ 04)∗#∀∃0.#64503∗/5&(3∀5&%
∗/505)&08&3130∃&4408&3∗45∀3(&5∗/(5)&(−0#∀−
%&1−0:.&/50∋ ∃−∀44∃0..&3∃∗∀−4∃∀−&1−∀/54#&(∗//∗/(
∀4&∀3−:∀4

)&4:45&.∗4%&4∗(/&%50130%6∃&−08∃045&−&∃53∗∃∗5:∋30.
/∀563∀−(∀48)∗−&(&/&3∀5∗/(/&∀3;&30∀5.041)&3∗∃&.∗44∗0/4
∗/∃−6%∗/(∋6−−≅∃∀1563&&7&3∀− ∃0.#6450348∗−−#&
65∗−∗;&%50(&5)&3∗/08&3<4∃0..&3∃∗∀−∋∀∃∗−∗5∗&4
08&3∗4∀∃0−−∀#03∀5∗0/#&58&&/9&−0/&/&3∀5∗0/∃&3.055
∀/%∗7&34∀1∗5∀−

)&1−∀/5∗4%&4∗(/&%50%&.0/453∀5&08&3<4−−∀.
:∃−&5&∃)/0−0(:8)∗∃)64&4∀/&8563#∗/&∀/%∃0.#645038∗5)
 ∀4∀803,∗/(>6∗%50%3∗7&∀∃0.#645∗0/563#∗/&)&−−∀.
:∃−&&−∗.∗/∀5&47∗356∀−−:∀−−&.∗44∗0/4∋30./∀563∀−(∀4108&3
(&/&3∀5∗0/8∗5)0653&26∗3∗/(&91&/4∗7&&?∃∗&/∃:3&%6∃∗/(∃∀3
#0/∃∀1563&&26∗1.&/5

  

Nicholas Dorsch



Sullair centrifugal air compressors are built for the long haul.

Expect legendary performance for years to come. Our machines are energy 

efficient and fortified to last with cutting-edge solutions to resist corrosion 

and wear: 

�
  High-powered titanium impellers

�
 Labyrinth shaft seals

�
 Efficient diffusers

�
  Aerodynamic inlets treated with epoxy coating

�
 Stable gear box

Take one for a spin and find your distributor at Sullair.com

Durability
is everything

© 2018 Sullair, LLC. All rights reserved.



Cryogenic nitrogen removal 
3,.3∗∗7.3,3(<.11574;.)∗.98
.9∗(−(7>4,∗3.(3.974,∗37∗24;&1574(∗88
&85&794+&(4251∗9∗−.,−#∃,&8(1∗&3.3,
8>89∗2+47&1&3)Β11,&894∗3∗7,>51&39
1.(0.9&9:∋1.(∃9.1.9>.897.(9∃8∗
1∗(9∗).9∗(−9497&38+4721&3)Β11,&8.394
3∗&71>5:7∗3&9:7&1,&8&99−∗%.11
&3)Β11&8943∗7,>51&3914(&9∗)&99−∗
!448∗;∗19!∗,.43&1&3)Β11 .31.(0.9&9
4:39>Χ%#−∗.9∗(−.974,∗3!∗24;&1
∃3.9!∃<.11∋∗:8∗)947∗24;∗3.974,∗3
+7422∗9−&3∗,&8(411∗(9∗)+7429−∗1&3)Β11
<.11574;.)∗&)∗−>)7&9.438>89∗2.3

+74394+9−∗.9∗(−!∃94)∗−>)7&9∗+742
9−∗:5897∗&2841;∗39574(∗889<.11574(∗88
∀4+,&8&3)<.117∗(4;∗7
4+9−∗2∗9−&3∗

Biogas plant
357.19−∗∗3∗7,>51&39(43897:(947
#%3∗7,.∗9∗(−3.0.389&11∗).98Β789∋.4
,&8574(∗88.3,51&39.3∀(−∗7<.11∗77&3(∗
#−∗51&39−&8∋∗∗3.3(439.3:4:845∗7&9.43
8.3(∗2.)57.1#−.8.8&(425&(924)∗1
4+9−∗∋.4,&897∗&92∗398>89∗2#%∀2&7
>(1∗∀)∗;∗145∗)∋>#%
%.9−&574(∗88.3,(&5&(.9>4+94



   

MHPS digest 
.98:∋.8−..9&(−.4<∗7∀>89∗28
∀−&87∗(∗.;∗)247∗9−&3−&1+
4+&11,14∋&147)∗78+47,&8+:∗1∗)9:7
∋.3∗8.39−∗Β7896:&79∗74+&(
(47).3, 94 & 7∗5479 +74243)43
∋&8∗).3;∗892∗39∋&30&7(1&>8#−.8
.8∀Α8∋∗89∗;∗75∗7+472&3(∗.3
9−∗2&70∗9#−∗7∗54798&.)∀.∗2∗38
−&)4+,14∋&147)∗78.3 
<.9−Α88−&7∗)7455.3,94
%−.1∗∀−&889∗&).1>∋∗∗3

.3(7∗&8.3,.98479−2∗7.(&32&3
:+&(9:7.3,&3)8&1∗8(&5&∋.1.9.∗8.98
8.&3+4(:82&>+:79−∗7∗=9∗3).98
&);&39&,∗14∋&1 9∗(−3414,> 7∗
8∗&7(−&3)&);.847>(425&3>#∗(−
3&;.47∗547989−&99−∗8.&&(.Β(7∗,.43+47#8?.8∗=5∗(9∗)
94∋∗(42∗9−∗1&7,∗897∗;∗3:∗(4397.∋:9.3,7∗,.43.39−∗2&70∗9
∋>&3).8574/∗(9∗)944((:5>247∗9−&34+9−∗4;∗7
&112&70∗98−&7∗
?#−∗−.,−)∗2&3)+4754<∗7,∗3∗7&9.43.8&997.∋:9∗)94

9−∗7.8.3,∗(4342.()∗;∗1452∗398.39−∗7∗,.43&(94788:(−
&89−∗8:7,∗.3(&7∋43∗2.88.43(43(∗738):∗945742.3∗3(∗
4+(4&1∋&8∗)54<∗7,∗3∗7&9.43+:∗1∗)9−∗)∗2&3)+47,&8
9:7∋.3∗8.39−∗2&70∗9#−∗,74<.3,3∗∗)947∗51&(∗(4&1+.7∗)
51&398<.9−3&9:7&1,&8∋&8∗),&89:7∋.3∗51&398.3+1:∗3(∗9−∗
2&70∗9Α8,74<9−≅
∀:3(473∗7,>−&8&,7∗∗)945:7(−&8∗∀,&89:7

∋.3∗#9∗(−3414,>9454<∗7&247∗(489∗++∗(9.;∗&3)(&7

∋43∗Δ(.∗39574(∗88+47∋.9:2∗3574
):(9.43&3)54<∗7574):(9.43.39−∗
&3&).&34.18&3)8#<4#8
<.11∋∗.389&11∗)<.9−9<4−∗&97∗(4;
∗7>89∗&2,∗3∗7&9478!∀8.3&
(4,∗3∗7&9.43 +&(.1.9> &9 9−∗ (42
5&3>Α8∋&8∗51&394.18&3)82.3∗3∗&7
479(:77&>1∋∗79&
57457.∗9&7>574(∗88:8∗83&9:7&1

,&894,∗3∗7&9∗:594%4+∗1∗(
97.(.9>:8.3,%&89∗−∗&9<.11−∗&9
9−∗4.18&3)8948∗5&7&9∗9−∗8&3)+742
9−∗∋.9:2∗3#−.8574(∗88<.11.2
574;∗9−∗∗Δ(.∗3(>4+9−∗∗=.89.3,
574):(9.434+&∋4:9∋&77∗18
4+ ∋.9:2∗3 5∗7 )&> 3 &)).9.43
∀<.11574;.)∗).,.9&154<∗7

9∗(−3414,>94243.9479−∗∗6:.52∗39&3)574;.)∗57∗).(9.;∗
&3&1>9.(82&(−.3∗1∗&73.3,&3)&)&59.;∗(4397418
∀2∗7.(&8&3)#3∗7,>45∗3∗)9−∗.))1∗94<3

3∗7,>∗39∗74<∗7∗)∋>∀#89−∗
<.11,∗3∗7&9∗%#−∗+&(.1.9><.11∋∗(43897:(9∗)4<3∗)
&3)45∗7&9∗)∋>#
∀−&87∗(∗.;∗)&347)∗7+479<4#8+47&9−∗72&1

54<∗789&9.43∋∗.3,∋:.19∋>−.3&!∗84:7(∗84<∗774:5.3
#&.=.3,.9>.&3,8:74;.3(∗#−∗:3.98<.11+4729−∗(47∗
∗6:.52∗394+&)4:∋1∗97&.3%Β7∗)∋>3&9:7&1,&8
9.88(−∗):1∗)94,4.39445∗7&9.43.3#−∗51&39<.118:5
51>54<∗789∗&2+472&3:+&(9:7.3,574(∗88∗8&3)(441∗)&.7
+47&.7(43).9.43.3,

MHPS continues to win orders around the world

including this J-class unit being shipped to

Mexico

Nitech nitrogen removal

new

Reliable, Accurate & Flexible

Universal driver for all cable lengths

Gap voltage monitoring socket

For Turbines, Pumps & Compressors

O

O

O

O

Proximity Probes
For Rotating Machinery

Tel: +44 (0) 1442 876833   sales@sensonics.co.uk 

www.sensonics.co.uk AB16-935

Senturion X Series from Sensonics…

For Shaft Vibration & Axial Position



89&3)&7)(:∋.(2∗9∗784+∋.4,&85∗7−4:7
9−.851&3924)∗1−&8∋∗∗385∗(.&11>)∗;∗1
45∗)+479−∗7∗3(−2&70∗9 1&392&3:+&(
9:7∗7!>9∗(+742&)∗3&)∗3.87∗85438.∋1∗
+479−∗∗39.7∗574/∗(9)∗;∗1452∗39&3)9−∗
.389&11∗)+∗72∗39&9.431.3∗#−∗82&79574(∗88
(4397417∗&(98&:942&9.(&11>941&7,∗;41:2∗
Α4<Α:(9:&9.438&3)(−&3,.3,7&<,&86:&1
.9.∗8#−.82∗&389−&99−∗7∗.8341488.3>.∗1)
476:&1.9>4+9−∗∋.42∗9−&3∗574):(∗)

PTC Rockwell partnership
 #&3)!4(0<∗11:942&9.43−&;∗∗39∗7∗)
.394&3&,7∗∗2∗39+47&897&9∗,.(5&793∗78−.5
94&((∗1∗7&9∗,74<9−+47∋49−(425&3.∗8&3)
∗3&∋1∗9−∗294∋∗9−∗5&793∗74+(−4.(∗+47
(:8942∗78&74:3)9−∗<471)<−4<&3994
97&38+4729−∗.75−>8.(&145∗7&9.438<.9−).,
.9&19∗(−3414,>

!4(0<∗11:942&9.43<.112&0∗&
∋.11.43∗6:.9>.3;∗892∗39.3 # #&3)
!4(0<∗11:942&9.43−&;∗&,7∗∗)94&1.,3
9−∗.77∗85∗(9.;∗82&79+&(947>9∗(−3414,.∗8
&3)(42∋.3∗ #?8#−.3,%47=4#∗5
<&7∗.3):897.&1(433∗(9.;.9>&3)∃:+47.&
&:,2∗39∗) 7∗&1.9> ! 51&9+4728<.9−
!4(0<∗11:942&9.43?8&(947>#&10&3
:+&(9:7.3,=∗(:9.43∀>89∗2&(947>#&10
3&1>9.(8&3)3):897.&1:942&9.4351&9
+4728#−∗7∗8:19<.11∋∗&3.39∗,7&9∗).3+47
2&9.43841:9.439−&9<.11∗3&∋1∗(:8942∗78
94&(−.∗;∗.3(7∗&8∗)574):(9.;.9>−∗.,−9∗3∗)
51&39∗Β(.∗3(>7∗):(∗)45∗7&9.43&17.80
&3)∋∗99∗78>89∗2.39∗745∗7&∋.1.9>

Turbomachinery Lab meeting
!∗57∗8∗39&9.;∗8+742.3):897.&1≅728
&99∗3)∗)9−∗#:7∋42&(−.3∗7>!∗8∗&7(−
438479.:2#!&33:&12∗∗9.3,#−∗>
8∗1∗(9∗)9−∗3∗=974:3)4+89:)∗391∗)7∗
8∗&7(−574/∗(98∋&8∗)43574548&18!∗
8:198<.11∋∗&334:3(∗)8−4791>&3)9−48∗
574/∗(988∗1∗(9∗)<.11∋∗,.3.3∀∗59∗2∋∗7

#−∗#!.8&2∗2∋∗78431>,74:54+
(425&3.∗8<−4−&;∗:3.9∗)<.9−9−∗#:7∋4
&∋&(∗39∗74+9−∗#∗=&83,.3∗∗7.3,
=5∗7.2∗39∀9&9.4394≅3)&38<∗7894.2
5479&396:∗89.438&∋4:99:7∋42&(−.3∗7>5∗7
+472&3(∗&3)7∗1.&∋.1.9>9−74:,−7∗8∗&7(−
#!2∗2∋∗7(425&3.∗8574;.)∗&33:&15&>

2∗3984+948:55479&∋74&)7&3,∗
4+2∗2∋∗78∗1∗(9∗)574/∗(98#!2∗2∋∗7
(425&3.∗8−&;∗∗=(1:8.;∗&((∗8894&(43
9.3:.3,8∗7.∗84+7∗54798&3)(425:9∗7574
,7&2843&11#!7∗8∗&7(−&(9.;.9.∗8)&9.3,
∋&(0949−∗+4:3)&9.434+#!.3

9&3>,.;∗39.2∗94,7&):&9∗
89:)∗398.3#∗=&8?8∗5&792∗394+
∗(−&3.(&13,.3∗∗7.3,&7∗8:55479∗)∋>
9−∗#!∀9:)∗398(43):(97∗8∗&7(−43
#!574/∗(98&99−∗#:7∋42&(−.3∗7>&∋
47&947>7∗8∗&7(−+&(.1.9>&)/&(∗3994#∗=&8
?82&.3(&25:8#−∗86:&7∗
+449−.,−∋&>+&(.1.9>.8∗6:.55∗)<.9−
;.∋7&9.43)&25∗)9∗89(∗118#−∗1&∋&184
∋4&898&;&7.∗9>4+(4257∗884789−&9574;.)∗
&.7+479∗897.,8<.9−(&5&(.9.∗87&3,.3,+742
89&3)&7)(:∋.(+∗∗95∗72.3:9∗8(+2
&954:3)85∗786:&7∗.3(−,&:,∗58.,
948(+2&958.,

ORC system
9&1.&3≅72=∗7,>&2&3:+&(9:7∗74+!
8>89∗28<.9−!&).&1:9Α4<#:7∋.3∗9∗(−
3414,>.35&793∗78−.5<.9−&0∗7:,−∗8
−&8∋∗∗3&<&7)∗)&(4397&(9+479−∗∗3,.
3∗∗7.3,)∗8.,3&3)(43897:(9.434+&
%!:3.9+47<&89∗−∗&97∗(4;∗7>
+742#8.3&351&39.3#−&.1&3)

#−∗(:8942∗7∀&28:3,3,.3∗∗7.3,
&(98&8 (4397&(947+479−∗≅3&1(:8

  

New ETW biogas plant 

Kop-Flex® high performance couplings have been supplied to the global oil and gas industry for 

over 30 years and have amassed over 1 billion hours of reliable operation in API 671/ISO 10441 

applications. The next generation Kop-Flex High Performance Disc Coupling 2.0 is a lightweight 

evolutionary design, pushing the performance envelope in critical applications.  For more 

information, call 800-626-2120 or visit us at www.RegalPTS.com/Turbomachinery.

At Regal®... we engineer couplings for your applications.

a coupling could help 

unlock higher performance 

from your turbomachinery 

equipment?

Regal and Kop-Flex are trademarks of 

5HJDO�%HORLW�&RUSRUDWLRQ�RU�RQH�RI�LWV�D䈲��OLDWHG�FRPSDQLHV�

/�����������5HJDO�%HORLW�&RUSRUDWLRQ��$OO�5LJKWV�5HVHUYHG���0&$'�����(�<������(

www.regalbeloit.com

Creating a better tomorrow™...



;64,9(5+<:,9∀∀% 050;:9,.(:0Φ
∗(;065;,9405(336∗(;,+05#(≅65.%/0:
!#:63<;0659,∗6=,9:;/,,?/(<:;/,(;
+6>5:;9,(4.,5,9(;,+ −964 ;>6∃63(9
(9:%:05:;(33,+05;/, 73(5;
−699,.(:0Φ∗(;065
%/,∗66305.:≅:;,4,4736≅:∗63+>(;,9

∗6405.−964;/, 9,.(:0Φ∗(;065∗≅∗3,
(:/,(;:05205(;,47,9(;<9,9(5.,),;>,,5
Δ>0;/56>(;,9∗65:<47;065%/,
/,(;9,∗6=,9≅73(5;,?7360;:(3(9.,(46<5;
6−;/,9,:0+<(3/,(;6;/,9>0:,+0:∗/(9.,+
)≅;/,%05;6(;46:7/,9,05∗9,(:05.;/,
,Γ∗0,5∗≅6−76>,9796+<∗;065(5+9,+<∗
05. ;/, ,5=09654,5;(3 −66;7905; 6− ;/,
76>,973(5;%/,!#>033:;(9;∗644,9
∗0(367,9(;06505;/,Φ9:;/(3−6−

LNG order
(2,9<./,:(∗647(5≅
>033:<773≅;<9)64(∗/05,9≅,8<074,5;−69
;/,,?7(5:0656−/,50,9,Ε: −(∗030;≅
05697<:/90:;0%∋/,50,9,(556<5∗,+
(73(5;6∗65;05<,∗65:;9<∗;06565;/,;/09+
308<,−(∗;065;9(05(;/,50,9,Ε:697<:
/90:;0308<,−(∗;0657961,∗;∀961,∗;
&/,5(33;/9,,;9(05:(9,∗6473,;,+;/,

796+<∗;065∗(7(∗0;≅0:,?7,∗;,+;6),
%∀6− /,50,9,(77605;,+,∗/
;,3(:0;:∀7(9;5,9>033796=0+,
;<9)64(∗/05,9≅,8<074,5;−69;/,;/09+
;9(05∗65:0:;05.6−:0?∀%
%:+90=05.=(906<:∗6479,::69:
/(:796=0+,+;/,:(4,,8<074,5;−69;>6
6;/,9;9(05:(39,(+≅<5+,9∗65:;9<∗;065(;
697<:/90:;0(5+:0403(9;,∗/5636.≅−69
Φ=,;9(05:(;/,50,9,Ε:∃()05,∀(::73(5;

Ansaldo in Africa
5:(3+65,9.0(/(::0.5,+(55.05,,905.
∀96∗<9,4,5;(5+65:;9<∗;065∀∗65
;9(∗;>0;/∃6∗0Χ;Χ%<50:0,55,+,3ΕΒ3,∗90;0∗0;Χ
,;+<(Α∃%;6)<03+(.(:Φ9,+67,5
∗≅∗3,;/,946,3,∗;90∗76>,9:;(;065;>033
/(=,(505:;(33,+76>,96−&(5+),
:0;<(;,+05695(.<0(:6<;/>,:;6−%<50:

65.%,94∃,9=0∗,.9,,4,5;%∃
∗65;9(∗;∗6=,9:4(05;,5(5∗,(5+(::0:;(5∗,
>692−69;/,73(5;%/,73(5;>033),,8<077,+
>0;/;>6%:73<:.,5,9(;69:(5+
(<?030(90,:&692>033;(2,465;/:

New compressor center 
36)(36479,::69(65,:;67:/678<(30;≅
∗6479,::0657(9;:(5+:,9=0∗,/(:67,5,+
(:,9=0∗,9,7(09∗,5;,9056<:;65%∋&0;/
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0:,8<077,+;605:7,∗;(5+,=(3<(;,(33∗64
79,::69∗64765,5;:;66−−,95,>4(∗/05,
9,7(09,+(5+,?∗/(5.,<50;:%/,∗,5;,90:
∗(7()3,6−9,−<9)0:/05.4(5<−(∗;<905.(5+
:/07705.7(9;:;6∗<:;64,9:;/,:(4,+(≅

Baker Hughes divests 
#6;(;05.(∗/05,9≅∃,9=0∗,:/(:(∗8<09,+
;/,6479,::69)<:05,::−964(2,9
<./,:(647(5≅%/0:(∗8<0:0;065
)905.:;/,7,9:655,305;,33,∗;<(37967,9;≅
(5+(::6∗0(;,+;66305.6−6479,::69
<5+,9;/,#∃<4)9,33(#∃>033(3:69,
∗,0=,;/,+9(>05.:(5++,:0.5:−69;/,∗,5

;90−<.(3 (5+
(?0(3∗6479,:
:69: 6−−,905.
+ , = , 3 6 7 , +
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5,::256>5(:
! 
5 

#∃(∗8<09,+
;/, ,7∗6
)<:05,:: 05
6<:;65∀9069
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;065#∃/(+
(769;−6306;/(;
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3<;065: −69
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,?7(5+,9:(5+:;,(4;<9)05,:64
79,::69/(:(/0:;69≅+(;05.)(∗2;6
<5+,9;/,−694,9330:/(34,9:5(4,
73(;,6479,::69(∗8<09,+! 
055(∗8<09,+)6;/)<:0
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0∗,:(5+9,7(09:05+<:;90(3∗6479,::69:05
;/,9,Φ505.7,;96∗/,40∗(305+<:;90(3
65:/69, (5+ 6−−:/69, 796+<∗;065 (5+
707,305,.(:796∗,::05.05+<:;90,:%/,
796+<∗;305,∗65:0:;:6−(?0(3∗,5;90−<.(3
(5+603−9,,:∗9,>∗6479,::69:>0;/(
>693+>0+,05:;(33,+)(:,6−6=,94(
∗/05,:
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The Pratt & Whitney MobilePac

can be transported by airplane

Ansaldo Energia’s AE 64.3A gas turbine



  



O
)∀∃0&∋,+#∀−2∗−020∋+%#51#/+)
#)#!1/∋!∗,1,/0∗#!&+∋!)0#)0
+∀!,+3#+1∋,+))2 /∋!1∋,+,∋)
&3#−/#0#+1#∀∗+6−/, )#∗01,

∗,∀#/+∃!∋)∋1∋#0&#6∋+1/,∀2!#∀/#)∋
 ∋)∋160∃#16+∀,−#/1∋,+)∋002#0
&1∋04&61&#6/#202))6#∗−),6#∀
∋+,+#,−#/1∋+%+∀,+#01+∀ 6!,+
∃∋%2/1∋,+(+,4+0,/12+1#)6
∀3+!#∀∀#0∋%+0+,4#5∋010)1#/+
1∋3#01,!,+3#+1∋,+)−2∗−0

,+3#+1∋,+)!#+1/∋∃2%)−2∗−0!,2−)#
−2∗−!0∋+%1,+#51#/+)#)#!1/∋!∗,1,/
&#6+##∀0&∃10#)1,)),41&#0&∃11,
#51#+∀,210∋∀#,∃1&#−2∗−!0∋+%&#6
)0,+##∀!,2−)∋+%+∀/#)1∋3#)6),+%
0&∃1!,++#!1#∀1,+#)#!1/∋!∗,1,/,4
#3#/1&#0#)0/#020!#−1∋ )#1,∃∋)2/#
+0!&#∀2)#∀0&21∀,4+0+∀0#/∋,200∃#16
∋002#0&3#/#02)1#∀∀2#1,∃!1,/002!&0
1&#+##∀∃,/−∋−∋+%1,+#51#/+)−2∗−
∃∋)#∀ −2∗− 0#)0 +∀ )#(%# ,∃ 1&#
−2∗−#∀)∋.2∋∀

02 ∗#/%#∀∗,1,/−2∗−!+3,∋∀
∗,01,∃1&#0#−/, )#∗0&#−2∗−+∀
#)#!1/∋!∗,1,//#∗,2+1#∀,+!,∗∗,+
0&∃1+∀02 ∗#/%#∀∋+1&#−2∗−#∀)∋.2∋∀
1:/01%)+!#∋1∗60##∗2+4∋0#1,02 
∗#/%#1&##)#!1/∋!∗,1,/∋+&6∀/,!/ ,+0
,/;∗∗ )#)∋.2∋∀0,4#3#/1&∋0∋00∃#
+∀/#)∋ )#

,/∗+60#/3∋!#0+∀∃,/−2∗−#∀)∋.
2∋∀01&# #01−−/,!&∋01,02 ∗#/%#1&#
−2∗−+∀∗,1,/&#−2∗−1/∋+∋0∋0,)1#∀
∃/,∗,56%#+,1,/%−0+∀3,∋∀0/#
:))#∀4∋1&)∋.2∋∀#)0,/!,2−)∋+%0/#
#)∋∗∋+1#∀

,+!#/+0 ,21&#1∀∋00∋−1∋,+,/#)#!
1/∋!∗,1,/1#∗−#/12/#/∋0#/# #01!,+
0∋∀#/#∀,+!0# 6!0# 0∋0,//#)
1∋3#)6&,1)∋.2∋∀081,80−#!∋)
∀#0∋%+0/#+##∀#∀2 ∗#/%#∀∗,1,/∀#
0∋%+01&,2%&/#+,102∋1 )#∃,/3#/6&,1
)∋.2∋∀0211&#6/#/#)∋ )#∋+),41#∗
−#/12/#+∀!/6,%#+∋!0#/3∋!#0

!&02 ∗#/%#∀∗,1,/−2∗−0601#∗
&02+∋.2#!&/!1#/∋01∋!0&∋0∀#−#+∀0
,+1&#−/,!#00#0 #∋+%−−)∋#∀1&#0∋7#+∀
),!1∋,+,∃1&#−2∗−1&#0,2/!#+∀∀#1∋)0
,∃1&#−2∗−#∀)∋.2∋∀

2 ∗#/%#∀∗,1,/−2∗−0/#202))6
∗1#∀4∋1&3/∋ )#0−##∀∀/∋3#00
#+&+!#;#5∋ ∋)∋16+∀,−1∋∗∋7#−2∗−−#/
∃,/∗+!# 63/6∋+%−2∗−0−##∀0
/#%2)1#01&#/,11∋+%0−##∀%/#1#/3/∋
1∋,+∋+∀∋0!&/%#−/#002/#!+ #!&∋#3#∀
∃,/%∋3#+−2∗−∋+%!−!∋16

+∀∀∋1∋,+)),40!,∗−!1
3/∋ )#0−##∀−2∗−1, #01/1#∀1/#
∀2!#∀∃/#.2#+!6&∋00,∃101/1∀#!/#0#0
1&#01/1∋+%!2//#+1)#3#)+∀),4#/01&#/#
.2∋/#∀!2//#+1&∋0∋0∋∗−,/1+1∃,/∗,1,/0
)/%#/1&+

In-tank submerged pumps
+1+(02 ∗#/%#∀−2∗−0#)∋∗∋+1#!,+
3#+1∋,+)0∋∀#+,77)#0,+1+(0#51#/+)
−2∗−002!1∋,+∃##∀)∋+#0∃/,∗1+(01,
−2∗−0+∀))00,!∋1#∀/∋0(0&#0#∋+
1+(∀#0∋%+016−∋!))6∀/41&#1+()∋.2∋∀
∀,4+1,#51/#∗#)6),4)#3#)02∗−∗+
2∃!12/#/0+∀,−#/1,/0/#&−−61,/#∀2!#
+62+∀#0∋/ )#/#∗++1)∋.2∋∀∋+1&#1+(

+6∋+1+(02 ∗#/%#∀−2∗−0/#/#
∗,3 )#&#+∋1∋0)∋∃1#∀∃/,∗ ,3#1&#
02!1∋,+3)3#!),0#0+∀∋1∋00#)#∀&∋0
)),40−2/%∋+%&#−2∗−!+ #0∃#)6
/#∗,3#∀∃,/∋+0−#!1∋,++∀∗∋+1#++!#
+(0!+ #),!1#∀ #),4%/,2+∀)#3#)
∋∃∀#0∋/#∀

2/1&#/!,+:%2/1∋,+0,∃02 ∗#/%#∀
∗,1,/ −2∗−0 /# 3∋) )#  3#00#)
∗,2+1#∀02 ∗#/%#∀−2∗−∃,/#5∗−)#∋0
,∃∃#/0&∋%&&#∀−2∗−∋+%0#/3∋!#04∋1&;,4
/1∋+%00&∋%&0∗&∋0!&/%#
−/#002/#0!+ #0&∋%&0/%,/
∗,/#&#0#−2∗−0/#!,+1∋+#∀∋+−/#0
02/#3#00#) 2∋)11,1&#−−/,−/∋1#3#00#)
!,∀#001&#0#−2∗−0,∃1#+,−#/1#
∃,/−/,),+%#∀−#/∋,∀0/#)∋ ∋)∋16∋0#00#+1∋)
6!),0∋+%1&#02!1∋,++∀∀∋0!&/%#3)3#0
+∀−−)6∋+%+∋+#/1%0−2/%#1,1&#02!
1∋,+3#00#) 1&#02!1∋,+3#00#)∗,2+1#∀
−2∗−!+ #/#∗,3#∀∃,/∗∋+1#++!#

,+3#+1∋,+)∗1#/∋)020#∀∋+1/∀∋
1∋,+)−2∗−0∗∋%&1+,1 #02∋1 )#∃,/02 
∗#/%#∀−2∗−0−#!∋)∗1#/∋)0+∀∀#
0∋%+0 ∗6  # /#.2∋/#∀ ,/ 0,∗#
02 ∗#/%#∀−2∗−0)2∗∋+∋2∗)),60/#
+##∀#∀∃,/&,20∋+%0+∀/,11∋+%!,∗−,
+#+10&#6!+ #!01∋+1&#!,∗−)#5
%#,∗#1/∋#0/#.2∋/#∀&#6/#−/1∋!2)/)6
∋∗−,/1+1∃,/0−#!∋:!−−)∋!1∋,+0+0,∗#
!0#01&#)),6906∋#)∀01/#+%1&∋+!/#0#0
01&#1#∗−#/12/#∀#!/#0#04∋1&,21 #
!,∗∋+% /∋11)#&#6/#!,∗∗,+)620#∀
∃,/),41#∗−#/12/#+∀!/6,%#+∋!0#/3∋!#0
&#6/#)0,!,//,0∋,+/#0∋01+1&#∋/
1&#/∗)#5−+0∋,+−/,−#/1∋#0∗∋+1∋++
#5!1:1+∀!)#/+!#0,3#/4∋∀#1#∗
−#/12/#0/+%#

6∀/∋∀#!#/∗∋!/,))∋+%#)#∗#+1 #/
∋+%0∃,/#5∗−)#/#+##∀#∀∃,/1&#0#
−2∗−0+6,∃1&#0#+#4∗1#/∋)0&3#
+,1 ##+20#∀ #∃,/#∃,/−2∗−0−−)∋!
1∋,+0&1904&61&#6/#+,1)∋01#∀,//#
∃#//#∀1,∋+−2∗−!,∀#002!&01+
∀/∀

FUTURE PUMPS
ADDRESSING THE CHALLENGES OF SUBMERGED MOTOR PUMPS 
AMIN ALMASI

“Submerged

motor pumps

are safe and

reliable.”
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TRANSFORMING MAINTENANCE,
REPAIR AND OVERHAUL (MRO)
DIGITIZATION, ADDITIVE MANUFACTURING AND ANALYTICS ARE

REVOLUTIONIZING THE INDUSTRY
BY DREW ROBB

3D printers at a Siemens facility in Sweden
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The digitization and MRO keynotes at the Turbo Expo

were the show’s most well-attended events
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3D printed burner fronts from Siemens

Digital twins of turbomachinery can aid in

design, manufacturing, and maintenance
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A panel on additive manufacturing featured Winter, Verhoeven, Kataoka and Navrotsky

(left to right)
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Panelists included DellaVilla, Pariso, Kohli, Kappel and moderator Gregg



∃/−#∗.&%∃9∃,&&≅∃∗&.∃9<3∀∗%∀4∀/+∀
,∀%∗−∗2∀62/43+9/∋/7&2

&.&2∀4∗/.&26∗∃&3∀4∗&−&.33∀∗%
0∀243)∀6&∗−02/6&%4)&,∗∋&&80&∃4∀.∃9/∋
4)&∃/−#534∗/.3934&−∗.4)&
3&2∗&37)∗,&2&%5∃∗.(8,&6&,3∀.%
∀∃)∗&6∗.(−/2&2∀0∗%%&3∗(.6∀,∗%∀4∗/.∀.%
2&%5∃&%8,&6&,3
;52%&6&,/0−&.44∗−&∋/202/4/490∗.(

)∀3#&&.2&%5∃&%#9<)&3∀∗%; &
∀2&./77/2+∗.(/.34∀4/20∀243∋/2(∀3452
#∗.&37)∗∃)7∗,,,&.(4)&.4)&4∗−&#&
47&&./6&2)∀5,3<

GT lifecycle 
./4)&20∀.&,%&,6&%∗.4/4)&(∀3452#∗.&
,∗∋&∃9∃,&4)2/5()∀%∀4∀∀.∀,94∗∃3,&.3
&,,∀∗,,∀30/+&∀(∀∗.4)∗34∗−&:&2/∗.(
∗./.%∀4∀/7.&23)∗0&−∀%&∗4∃,&∀24)∀4
4)&%∀4∀(&.&2∀4&%∋2/−0/7&20,∀.43∗3
/7.&%#94)&0,∀.4
3∀.%∃/−0∀.∗&335∃)∀3

3)∀2&%∀4∀54∗4∗3&33&.4∗∀,4/02/4&∃44)&
2∗()43/∋4)&%∀4∀/.#&)∀,∋/∋4)&/7.&2
; &.&&%4/%&6&,/0∀%∀4∀3)∀2∗.(

∃/−−5.∗49/∋/7.&234/,//+∀4#,∀%&3=
)&∀,4)4&−0&2∀452&∃/.%∗4∗/.32&0∀∗2∃9
∃,&3∀.%02&%∗∃4,∗∋&<3∀∗%&,,∀∗,,∀;∋
9/5)∀6&∀#∗(02/#,&− ∗4 ∗353&∋5, 4/
+./77)/&,3&∗3)∀6∗.(4)∀4∗335&<
54∀∃/−−5.∗∃∀4∗/.(∀0/∋4&.&8∗343

#&47&&./0&2∀4∗/.3−∀∗.4&.∀.∃&0&2
3/..&,∀.%0,∀.4/7.&23)/3&/. 4)&
(2/5.%?//2−∀97∗3)4/&84&.%4)&3∃/0&
/∋∀./6&2)∀5,7.&237∀.44/(&44)&∋∀
∃∗,∗4925..∗.(∀(∀∗.∀.%−∀+&−/.&9

)&9)/0& 4/∀6/∗% 30&.%∗.(−/2&
−/.&9∀.%∀%%∗.(4∗−&)∗3%∗3∃/..&∃4
∃∀.,&∀%4/∗.&≅∃∗&.∃9∗(∗4∗:∀4∗/.∀.%
∀.∀,94∗∃3∃∀.∀33∗34∗.2&3/,6∗.(35∃)∃/.
?∗∃4354/.,9∗∋4)&9∀2&∃∀22∗&%/547∗4)
∀∋5,,5.%&234∀.%∗.(/∋4)&−∗33∗/./∋4)&
0,∀.44)&0)93∗∃3/∋−∀∃)∗.&/0&2∀4∗/.∀.%
4)&.&∃&33∗4∗&3/∋−∀∗.4&.∀.∃&
;!/5∃∀.=4%//202&%∗∃4∗6&∀.∀,94∗∃3

7∗4)/54 4)∀4%/−∀∗.+./7,&%(&< 3∀∗%
&,,∀∗,,∀;.4)&/4)&23∗%&/∋4)&∃/∗.
∗∋9/5%/.=4%&6&,/0∀3/5.%#53∗.&33∃∀3&
%∗(∗4∀,4&∃)./,/(∗&3−∗()4&.%50∀#∀%∗.
6&34−&.4<
&230&∃4∗6&/.)/74)∗3∀00,∗&34/∀∗2

,∗.&3∃∀−&∋2/−5%/,∋∀2∗3/)∗&∋∗(
∗4∀,≅∃&2∋/2∗22∀.∃&.%5342∗&3∀∗.
4&.∀.∃& & 3∀7 −∀.9 ∋∀∃&43 4/
%∗(∗4∗:∀4∗/..4)&∃/.35−&230∀∃&)&3∀∗%
∃/−0∀.∗&3.&&%∀6&29(//%4/0/24∀,
&#&,∗&6&34)&4/3∗%&−534∋/,,/7
4)∀4&8∀−0,&4/&.∀#,&3&∀−,&33∗.4&2∀∃4∗/.
∀∃2/334)&3500,9∃)∀∗.∀.%−∀+&∗4&∀39
4/%/#53∗.&33
&&802&33&%2&3&26∀4∗/.3∀#/544)&

7∀9∀∗2,∗.&3∃522&.4,9∗.4&2∀∃47∗4)3

/.&.(∗.&−∀44&23)∗3&.4∀∗,33&.%∗.(∗.
∋/2−37∗4)/#3&26∀4∗/.3∋2/−#/2&3∃/0&3
∀.%/4)&2∗.30&∃4∗/.%∀4∀
∋∀∃2∀∃+∗330/44&%∗4330&∃∗>∃3∀2&

∃/−−5.∗∃∀4&%4/4)&4/3&&7)&4)&2
4)∀4&.(∗.&∃∀.∃/.4∗.5&∗.3&26∗∃&/2./4
4∃∀.#&∀3,/702/∃&334//#4∀∗.∀%&∃∗
3∗/.&∀.7)∗,&∀.&.(∗.&3∗43/.4)&
(2/5.%∗%,&
; &.&&%4/#&∋∀34&2#&47&&.34∀+&

)/,%&23<3∀∗%∀2∗3/;./4)&2∗335&∃∀.
#&0∀24∀6∀∗,∀#∗,∗494)&5.∀6∀∗,∀#∗,∗49/∋∀
3−∀,,0∀2435∃)∀3∀∃)&∀0#2∀∃+&4−∀92&
35,4 ∗. ∀  −∗,,∗/. &.(∗.& #&∗.(
(2/5.%&%<
&∃/.3∗%&234)∀4%∗(∗4∗:∀4∗/.∃∀.∗−

02/6&3500,9∃)∀∗./0&2∀4∗/.32&%5∃&∗.
6&.4/297)&2&%&3∗2&%∀.%∗−02/6&02/∋
∗4∀#∗,∗49544)&∗.%53429∗3./453&%4/
∗.6&34∗.()&∀6∗,9∗.4)∗3%∗2&∃4∗/.4∗3
−/2&/2∗&.4&%4/#5∗,%∗.(∋∀∃∗,∗4∗&3∀.%
∀%%∗.(0)93∗∃∀,∀33&43
; &.&&%4/%&6&,/04)&3&.&73+∗,,3

∀.%∃/−#∗.&%∀4∀3∃∗&.∃&7∗4)4)&&.(∗
.&&2∗.(%∗3∃∗0,∗.&3<3∀∗%∀2∗3/; /2+
3∃/0∗.(∗.4&.9&∀237∗,,#&6&29%∗∋∋&2&.4
%5&4/%∗(∗4∗:∀4∗/.∀.%7∗,,#2∗.(∀,/7&2
∃/34/∋/7.&23)∗0<
54∃)∀,,&.(&32&−∀∗..4)&0∀344)&

2&15∗2&−&.43∋/2∗.?∗()4%∀4∀∃/,,&∃4∗/.
7&2&−/%&34/.,9∀∋&73.∀03)/43/∋?∗()4

  

DESIGNED TO

PERFORM

ORDER YOUR 

REPLACEMENT 

FILTERS TODAY

© 2018 Donaldson Company, Inc.

Donaldson® Turbo-Tek™ (H)EPA filters deliver a water tight 

barrier, high dust-load capacity, and low pressure drop. Premium, 

synthetic media delivers high-performance and low-maintenance 

filtration for coastal or wet environments.

Q Industry-leading filter life for greater value

Q Reduces compressor blade fouling

Q Proprietary Pleatloc™ design lowers operating restrictions

Q Blocks salt and water-soluble contaminants

Donaldson.com 
866.984.8929
GTSgroup@donaldson.com
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AutoTune Learns

PSM’s AutoTune algorithm learns from successful and unsuccessful tunes. This reduces

the number of tunes required

Improving Personnel Safety in Power Plants 
through Rapid Generator De-Gassing
LIVE WEBCAST:  Thursday, July 12, 2018 at 2pm EDT | 1pm CDT | 11am PDT

Register for free at  https://www.turbomachinerymag.com/safety 
Can’t make the live webcast? Register now and view it on-demand after the air date.

Catastrophic events have reinforced the critical importance of safety and risk mitigation 

strategies in power plants worldwide. Today’s operators face many challenges, including the 

reduction of well-trained plant personnel and planning for emergencies. 

This must-see webcast with noted industry trusted advisor Steve Kilmartin will cover best 

practices in machine purging and leak detection. He will explain in detail the ‘Intensive Care & 

+DQGOLQJ̵�RI�K\GURJHQ�QHFHVVDU\�IRU�PD[LPXP�VDIHW\��ULVN�PLWLJDWLRQ�DQG�LQFUHDVHG�H�FLHQF\�

for large turbo-generators.

KEY LEARNING OBJECTIVES

̽� 1HHG�IRU�PRUH�LQIRUPDWLRQ�LQ�UHVRXUFH�FKDOOHQJHG�WLPHV��WRXFKLQJ�RQ�WUDLQLQJ�LVVXHV��F\FOLQJ��

increased run times

̽� 1HHG�IRU�VDIHW\��LQFOXGLQJ�ZHOO�ZULWWHQ�623̵V��HTXLSPHQW�UDWHG�IRU�KD]DUGRXV�ORFDWLRQV��VDIHW\�

HTXLSPHQW

̽� 7KH�̴'UHDP̵�+��DX[LOLDU\�V\VWHP��EUHDNGRZQ�3	,'��JDV�VXSSO\��JDV�PDQLIROG��LQVWUXPHQWDWLRQ

WHO SHOULD ATTEND

3RZHU�SODQW�RSHUDWRUV��VDIHW\�SHUVRQQHO��GHFLVLRQ�PDNHUV

PRESENTERS

Steve Kilmartin 
Director of Products  

and Markets

Environment One

02'(5$725

Drew Robb
Editor-in-Chief

Turbo Magazine

For questions contact Kristen Moore at Kristen.Moore@ubm.com

Sponsored by

Presented by



∀∃#)∃∋(∃+∋2(2(##∋
)∃∋(∋∃∀+∋∃∗((∋∃∗#),∃∋!
#(∗%%∃∋)∃!∃#)∋∀(∋+∋∀#)(

∃∀%#.(+!∃%)!(∃
!∗)∃#))∗)∃#∃∀∃∗(!.)∗#()∃∀∗(
)∃#(.()∀∃#∗()∋!∋∀()∗∋#(
#∗!)∗##()∀∃#(∗∀##∋)
!#!∃,∃∗)()∗)∃#∀((∃#(#∃
)∃∃#))#∋(∗!)#3#(

2(∗)∃#∃∀∃∗()∗##(.()∀∃#
)∃)∋#(()∃#∋(∋!!).
#∋∗∃())%)∗∋(#∃∋∀)∃#
∋∃∀(∗((∗!#∗#(∗((∗!)∗#()∃
∃%)∀/)∗###∋)((.()∀)
#∗∀∋∃)∗#(%∋, (∋#)!!.
∗)!!((∋%!.∃+∋)∀()(.()∀
!∋#()∋),.)∃)∗#))∀#

0)/)∃# ( ),. )∃∀#
∃∀%!−).)∋#(∃∋∀)#∀−∀/
(()%∋∃∋∀#1(#∃)0#)
(∃∗)∃∗#)!!∃,(.∃∗)∃∀∃+
)∃)∀∋#((!.##∀∃∋∃%
∋)∃#!4−!).,!∀#)##∀(
(∃#(#().,)#)!∀)(∃∃∀∗(
)∃#.#∀(1

∃∃!(#−∀%!∃(∀∋))
/)∃#(∋#∋∋∗∋%∋#!
∗)#(# ∃∃!)∋(∀((+
∀∃∗#)(∃)∋∃∀+!(#!!
%∃#(∗)(!∋#)∃∃#!.∗(∋!+#)
)∃∋)()∋5#!.((

)(∀%!3()%∋∃((.∃∗(#
∃#!.∃#,∋+!(#,)∋)
(∀∃+#)#∃∋(+∋.)#!().%
∃∋∗!).%#∗∀∋∃%((#∋()
∃!∃∋∃∋)∀%∋)∗∋∋#(#)∃∗
(#(∃∃)∋%∋∀)∋()∃%∋∃++!∗
!)∋5(∋+

#+)∃#∃,+∋)#(∋!))!
∋#)∃∗##∃)∋!.∃#!.∃#∃#∃∋

),∃%∋∀)∋()#!.((!∃#∃(
#∃)#(,∋!!&∗()∃#(∋∋
)∃∃∀#.∋!)))(∀∗!)∀#
(∃#!%∋∃!∀

0!!#()∋!)∃#(%(
))−()),#),∀#(.∃∗
##∃)(!.#∋)∃#!∗(∃#(∃∋%∋
)∃#(,)1(∋∗∋%∋#!
0∃∗+)∃∋∃#!)(∀∃!(,)
)%.(!,∃∋!1

  

Jeffrey Benoit

Bernard Kruger-Sprengel

Speed control takes a  
new turn towards the future 
VECO-Drive 
The new VECO-Drive closes the gaps 

with an innovative combination of a 

 mechanical superposition gear with elec-

trical superposing. This allows us to take 

completely new approaches to overall 

system optimization. Now it’s your turn!

Get to know the most efficient way to 

control your compressors and pumps:

vs@voith.com

www.voith.com/vecodrive

Get the 
Drive.

“ Raise efficiency up to 

97 percent – control your 

compressors and pumps 

more efficiently than ever.”
Dr. Martin Tilscher,  

Product Manager Geared Variable Speed Drives

voith.com
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TURBO EXPO 2018
SESSIONS AT IGTI SHOW SHOWCASE INLET AIR FILTRATION, 

LNG TURBOMACHINERY, AERODERIVATIVES AND DUCT FIRING
BY DREW ROBB
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Efficiency lines for the pre- and post-charge conditions in different air filters for various

particle sizes in microns. Thorough testing of various types must be done to determine

the ideal filter for a specific environment 

An inlet air filter with buckled pleats after

three months due to the impact of water.

Example of initial filter efficiency versus

filter rating 
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Repowering with duct firing includes the addition of a gas turbine and HRSG

The exhibit at the Turbo Expo featured vendors showcasing turbomachinery component

manufacturers as well as designers and software specialists
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LUBRICATION MAINTENANCE 
BEST PRACTICES CAN PREVENT CATASTROPHIC FAILURE 

OF AERODERIVATIVE GAS TURBINES
BY SARMA KRISHNAMOORTHY 
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RAISING PERFORMANCE 
HOW GAS MIXTURES AFFECT THE 

PERFORMANCE OF CENTRIFUGAL COMPRESSORS
BY MASSIMILIANO DI FEBO & PASQUALE PAGANINI  
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Figure 2: Performance maps under different gas compositions
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REGENERATIVE CYCLE
POWER PLANT OPTIMIZATION VIA EXERGY ANALYSIS 
BY PAULO ROBERTO GOMES DE SOUSA
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Table 1: Available energy versus useful

energy (exergy) in a power plant 

Equipments
Energy

available
Useful
energy

Und. kW kW

Boiler 56160,8 48298,3

Total turbine 19589,8 16454,4

Condensate pump 70 16,4

Water pump 400 214,9

Turbogenerator 18948,4 15915,7
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Figure: Comparison between cycle efficiency and turbine power output
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Energy storage
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Rotor balancing
);#%=−6)%6−2+73∗∗)67)<8)62%00=46)7796−>)(%−6&)%6−2+7∗36232∋328%∋8
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Harder steel
 (∗5&∃))∀4∗/530%6∃&%∀5:1&0∋45∀∗/−&44
45&&−∃∀−−&% 5∗4&953&.&−:
)∀3%5)∀/,4505)&∀%%∗5∗0/0∋/∗530(&/∀/%
∗4.03&3&4∗45∀/550∃03304∗0/5)∀/45∀/
%∀3%(3∀%&45&&−0.#∗/&%8∗5)∗.1307&%
.∀∃)∗/∀#∗−∗5:∗5∗4∀/∀−5&3/∀5∗7&50.∀35&/
4∗5∗∃45&&−(3∀%&48)∗∃))∀7&∃0.1∀3∀
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CAD nesting software
:1&35)&3.)∀43&−&∀4&%30&45
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Battery storage
∗&.&/4−∗5)∗6.∗0/#∀55&3:#∀4&%−6&
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#3∗%&/&3(:4503∀(&∀11−∗∃∀5∗0/4−6&!∀6−5

&/&3(:4503∀(&&/463&4∃0/5∗/6∗5:0∋108&3
8)∗−& ∀−40.∗/∗.∗;∗/( ∃∀3#0/ %∗09∗%&
&.∗44∗0/4)&#∀55&3:1307∗%&464&348∗5)

−0/(−∗∋&∀/%∗4%&4∗(/&%∋031&3∋03.∀/∃&
∀/%4∀∋&5:


Liquid pump controller 
∀3(&4∃∀−&8∀5&34:45&.45)∀53&26∗3&∃0/530−−&%=080∋)∗()70−6.&40∋8∀5&3
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∗503&%∃633&/5−0∀%40#&55&3)&−15)&4&.6/∗∃∗1∀−8∀5&38∀45&
8∀5&3∀/%4&8∀(&53&∀5.&/51−∀/54.&&5
5)&∗3=08∃0/530−/&&%4∗7&34∗<&%
−&∃530/∗∃4 ∀ .&.#&3 0∋ ∀34)
&−−0∋3∀.3061)∀4 ∗/530%6∃&% ∗54
4&3∗&4−∗26∗%−&7&−16.1∃0/530−−&3
)∗41∗/1−6(∗/∃0/%6∃5∗7&6/∗564&4
580130#&4504&/4&5∀/,−&7&−∀/%−&54
64&344&−&∃55)&.0%&0∋01&3∀5∗0/
/%3∀∗/.0%&16.1%08/5)&065

1653&−∀:1∗∃,461∀/%5)&563/40/
8)&/−∗26∗%3&∀∃)&45)&)∗()−&7&−130#&
)&3&−∀:%3014065∀/%5)&563/4
0∋∋8)&/−∗26∗%∋∀−−4#&−085)&−08−&7&−
130#&/<−−.0%&16.1615)&065165
3&−∀:1∗∃,461∀/%5)&563/40/
8)&/−∗26∗%∋∀−−4#&−085)&−08−&7&−
130#&)&3&−∀:%3014065∀/%5)&
563/40∋∋8)&/−∗26∗%3&∀∃)&45)&)∗()
−&7&−130#&
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Asset integrity
64∋550)+0∋∋4+0)∋48+%∋5∗#5.#70%∗∋&∋1+)∗6#0#55∋6+0
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Gas chromatograph
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Turbomachinery design 
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Digital gas flow computer
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Sealless pump
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800‐752‐8558

Throttle Trip Valves
3” - 24” to 2500# Class

Non Return Valves

Service and repair locations in
Texas, California and Pennsylvania

4” - 30” to 1500# Class

Designed in accordance
with applicable codes

• ASME BPVC Section VIII
• ANSI B16.34 & B16.5
• API 611 & 612
• NEMA SM23/24



T h e  T u r b o m a c h i n e r y  &  P u m p  S y m p o s i a  i s  a  v i t a l  i n d u s t r y 

e v e n t ,  o f f e r i n g  a  f o r u m  f o r  t h e  e x c h a n g e  o f  i d e a s  a m o n g 

r o t a t i n g  e q u i p m e n t  e n g i n e e r s  a n d  t e c h n i c i a n s  w o r l d w i d e . 

T h e  e x p e r t - s e l e c t e d  t e c h n i c a l  p r o g r a m  c o m b i n e d  w i t h  a n 

i n t e r n a t i o n a l  e x h i b i t i o n  i s  t h e  p e r f e c t  p l a t f o r m  f o r  n e t w o r k i n g 

a n d  l e a r n i n g  n e w  p r o b l e m - s o l v i n g  m e t h o d s  a n d  t e c h n o l o g i e s . 

L e a r n  M o r e  a t  T P S .TA M U . E D U
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We’ve Joined Forces.
Elliott Group and  
Ebara Cryodynamics

C O M P R E S S O R S  Q  T U R B I N E S  Q  G L O B A L  S E R V I C E

www.elliott-turbo.com

The world turns to Elliott.

From reliable refrigeration compressors to submersible cryogenic pumps and expanders, Elliott Group 

and Ebara Cryodynamics have supported the LNG industry for decades with proven experience and 

matchless expertise. Integrating the two businesses will provide a key advantage for our liquefied gas 

customers. Who will you turn to? 

We turned to each other to provide
enhanced capabilities and a superior customer  
experience in liquified gas applications.
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