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ABSTRACT 

MGT-70(3) gas turbine is the recent upgraded version of MGT-70 gas turbine family introduced by MAPNA Turbine 

Engineering & Manufacturing Co. (TUGA). Due to the vast upgrade regards to its predecessor engine, MGT-70(3) required to be 

tested extensively in order to examine the functionality of the engine as well as verification of the CFD calculations. Therefore, a 

detailed component test designed and implemented. A set of large number of sensors, both in quantity and type, utilized in almost 

all stages of turbine, compressor and combustion chamber. Testing both the static and dynamic behaviour of the engine was 

favourable. Thermocouples and pressure sensors have been used for static measurements while 5-Hole Probes and strain gauges 

for dynamic behaviors. A BTT/BTC measuring system is also installed on some stages for BTT/BTC measurements. The results 

demonstrated that all performance targets have been met and even exceeded in some indexes.  

 

NOMENCLATURE 

BTT Blade Tip Timing 

BTC Blade Tip Clearance 

CFD  Computational Fluid Dynamics 

TIT Turbine Inlet Temperature 

INTRODUCTION 

MGT-70(3) gas turbine is the last upgrade version of 

MGT-70 gas turbine family introduced by MAPNA Turbine 

Engineering & Manufacturing Co. (TUGA) on 2017. The 

main improvements implemented on this newly upgraded 

machine include: 

 Profile optimization of IGV as well as the blades and 

vanes of the first four stages of the compressor 

leading to 4% increase in the compressor air mass 

flow rate, enhanced compression ratio and thereby 

isentropic efficiency of the compressor, 

 Re-design of journal-thrust bearing component at the 

compressor side, increasing mechanical strength of 

the machine, 

 Re-design of turbine blades and vanes at all four 

stages as well as using advanced materials and 

improved coatings leading to higher power output and 

efficiency of the gas turbine 

Obviously, experimental tests were needed to assess the 

overall performance of the newly upgraded MGT-70(3) gas 

turbine to guarantee the improvements in the design 

parameters were achieved and also to introduce careful 

adjustments to design models, if necessary.  

So, due to the nature and multiplicity of changes 

introduced, substantial in some cases, it was necessary to not 

rely just upon the ordinary performance tests occasionally 

carried out and focusing generally on the overall inputs and 

outputs. Instead, it was decided to perform extensive 

measurements on the parameters inside MGT-70(3) gas 

turbine prototype. Therefore, an extensive testing project was 

also defined and finely pursued along with the design project 

itself. 

Such experimental data are capable to verify the claimed 

design improvements or reject them altogether. The test 

project was decided to be implemented along with an 
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upgrading project for installation and mounting of the test 

equipment to be carried out in parallel to the rest of required 

upgrading operations. Unit 6 of PARAND Combined Cycle 

Power Plant was chosen for this purpose and in parallel to 

the beginning of machining operations of the components, 

the required modifications as well as machining provisions 

needed to accommodate test equipment on related 

components were covered. The test equipment and 

instruments was installed later during the assembly of the 

parts and components of the machine.  

PARAND Combined Cycle Power Plant located 40 km 

south of Tehran, the capital of Iran, comprises 6 units of 

different versions of MGT-70 gas turbine series, and 

selection of this site for implementation of the experimental 

tests is deemed to be the best possible choice. Currently, 

different versions of MGT-70 gas turbine series are in 

operation at this power plant which makes it possible to 

compare operational performance of the new version with 

others in the same ambient conditions. Prior to the 

implementation of this last upgrade and concurrent test 

project, there were five MGT-70) gas turbines with nominal 

power output of 157 MW together with an MGT-70(1) gas 

turbine with  nominal power output of 170 MW in operation 

at the power plant. Unit 6 of PARAND Combined Cycle 

Power Plant equipped with an older MGT-70 gas turbine was 

selected as the platform to implement the latest upgrade and 

associated test project for the first time. The current essay 

mainly deals with the test project of MGT-70(3) machine.   

The specifications of MGT-70(3) gas turbine are listed in 

Table 1. 

Table 1: MGT-70(3) gas turbine specifications 

Parameter (Unit) Value 

ISO Rated Power Output* (MW) 185 MW 

Efficiency (%) 36.4% 

Compressor Inlet Air Mass Flow Rate (kg/s) 545 

Compressor Ratio (-) 12 

Turbine Inlet Temperature (°C) 1090 

 

Generally, the experimental tests carried out on the MGT-

70(3) gas turbine prototype in the following three categories: 

 Fluid dynamic tests for aerodynamic measurements in 

turbine and compressor sections,   

 Combustion chamber components temperature and 

emission levels measurement tests, 

 Gas turbine’s mechanical design verification tests.  

AERODYNAMIC MEASUREMENTS IN TURBINE 
AND COMPRESSOR  

Two test categories were defined and carried out for this 

purpose. The first category was devoted to the gas turbine 

performance tests generally carried out following the 

installation and commissioning of each new or upgrade gas 

turbine unit. The only difference in implementing the 

performance tests of the first MGT-70(3) gas turbine 

prototype was the duration of the tests scheduled to take 

place within a 7-month period. This led to production of a 

significant amount of performance data in a wide range of 

operational and ambient conditions.  

The second category of tests aimed to evaluate the 

design conditions of gas turbine and compressor. These tests 

were far more comprehensive than the general performance 

tests such that all flow characteristics were measured at 

different stages of the designed compressor and turbine. 

Measurements of wall pressure and temperature at different 

stages of the turbine and compressor were also implemented 

in this category of tests. However, in the first stages of the 

newly designed compressor, such measurements were carried 

out even in between compressor stages.  

Furthermore, measurements of main flow characteristics 

along the span of the blades, including pressure, temperature, 

velocity components, flow direction and Mach number were 

carried out using 5-hole probes, shown in Figure 1. 

The most important feature of such measurements was 

the capability of moving along the length or span of the blade 

using traverse system at both compressor and turbine 

compartments with an extra capability of probe rotation at 

turbine compartment (See Figure 2). This makes it possible 

to move along the radial direction in small steps (20 to 30 

points alongside the traverse full stroke) so that flow 

characteristics measurements are carried out in this direction. 

This category of tests also made it possible to conduct flow 

characteristics measurements at the exit of the compressor 

diffuser using three specially designed rakes made up of 5-

hole probes. (See Figure 1)   

At any measurement point sufficient time should be 

elapsed (before a clean measurement) to damp the 

disturbances due to probe movement in media. Measuring in 

each section should be performed individually(not concurrent 

with other sections) because in spite of its tiny shape it 

affects significantly the downstream media.  

Overall, thirty traverse systems equipped with 5-hole 

probes were installed at the compressor compartment in 

addition to the four installed in the turbine compartment. 

There were also from four up to six pressure taps along with 

relevant thermocouples installed on the wall at different 

locations. 

The data acquisition sensors were sufficient to produce 

experimental data that was used as the best criteria for 

evaluation of the overall performance of the compressor, 

turbine and the whole machine subsequently. The data 

simply makes it possible to compare test results with 

expected design outputs for different operational conditions.  

So, the precision of design outputs as well as the 

numerical simulations and performed analyses was 

thoroughly investigated, resulting to a better understanding 

of the cases that numerical calculations might lead to 

overestimates, underestimates or even a wrong estimation of 

a physical phenomenon due to different working conditions, 

simplifications made or modelling approaches adopted. It 
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allows to analyse and fix each problem with a wider 

perspective.   

The aerodynamic measurements planned to be 

implemented in the turbine compartment, included hub and 

shroud wall pressure and temperature measurements as well 

as hot gas flow parameters comprising overall pressure, 

temperature, velocity, Mach number and flow angle at two 

different sections of the fourth stage of the turbine section. A 

schematic representation of measurement points in addition 

to some schemes of the test equipment of the MGT-70(3) gas 

turbine prototype including 5-hole moving probes and wall 

mounted pressure and temperature sensor typical points and 

rakes are shown in Figure 1. 

Figure 3 shows static pressure distribution measured 

over the MGT-70(3) gas turbine hubs and shrouds along with 

the results of the CFD studies. As can be seen, there is only a 

slight difference between the calculated and measured static 

pressure values implying high precision of the numerical 

calculations and methods applied (Banihabib and Poursamad, 

2019a; Banihabib and Poursamad, 2019b; Poursamad, 

Motamedi and Shirzadi., 2019; Poursamad, Motamedi and 

Shirzadi et al.,2019). 

 

Figure 1 - Schematic representation of the MGT-
70(3) gas turbine aerodynamic parameters 

measurement points and sections in addition to 5-
hole probe and rakes 

 

 

Figure 2 – Traverse system used for 5-hole 
probe movement  

 

 

 
Figure 3 – Static pressure distribution measured 

over the hub & shroud of the MGT-70(3) gas turbine 
 

The aerodynamic design of the compressor was based on 

the procedures which have been developed during recent 

years in R&D department of TUGA. The compressor inlet 

mass flow rate, efficiency and wider range of safe operation 

were the main important objectives that were defined for the 

new machine. Based on the feasibility studies, it was decided 

to redesign the four starting stages of the compressor by 

keeping the flow properties approximately constant in the 

beginning of the fifth stage. In the applied design process, 

well developed in-house codes, in combination with 

innovative optimization methods, were implemented for 

target achievement both in design and off design operation.  

In a stepwise manner, the design variables, identified as 

effective parameters in mean line analyses, varied by DOE 

aiming to have an evaluation by response surface methods. 

This procedure was used to ensure that distribution of 

optimum load over preliminary designed blades is 

acceptable.  

During design process, a set of limitations including 

geometrical constraints of blade roots, stator outer and inner 

ring limitations, longitudinal distances between blades and 

number of blades in each row were taken into account as the 

design constraints. 

Afterwards, due to importance of mechanical 

limitations, aero-mechanical design optimization started by 

implementing CFD and FEA  analyses, this design criterion 

followed in way that forces the selection of optimum 

designed blades in a tight range of acceptable geometries. 

The quality of blade shape design and optimization were 

checked by comparison of CFD data and measurements from 

Unit 6. CFD simulations were performed in steady state 
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condition. The applied turbulence model in the present study 

was k-epsilon and interface model was assumed as general 

connection. As shown in Figures 4 and 5 the results of total 

pressure and total temperature in radial direction were 

compared to assess the model. (Pakatchian and Saeidi, 2019; 

Pakatchian et al., 2019).   

The probe location is between stator blades in leading 

edge position and just after rotary blades trailing edge, in the 

figure 4, pressure measurements are illustrated for the first 3 

stages, 10th stage and 16th stage. It should be pointed out that 

measured pressure values in the rear stages showed a flow 

separation in near wall location especially near the shroud, in 

contrast, there is acceptable conformity between CFD and 

measured data for the first three stages. As shown in figure 5, 

some differences exist between CFD and measured values, 

this difference grows throughout the compressor passage and 

reach its maximum in the last stage; in addition, this 

difference is growing from shroud to near mid-line location. 

This physical difference could be attributed to blockage in 

the upstream of flow happening in diffuser. However, the 

mass flow average value of total pressure and temperature 

are approximately the same.  

 

Figure 4- Comparison of total pressure distribution 
in radial direction between numerical and 

experimental results 

 

Figure 5- Comparison of total temperature 
distribution in radial direction between numerical 

and experimental results 

 

For this design validation, due to the nature of the tests 

which was conducted in a full scale synchronized unit, it was 

tried to have a comparison between numerical and 

experimental data near design point operation. The 

evaluation of total pressure in radial direction shows a good 

conformity of CFD results with practical data. As shown in 

Figure 5 in 10th and 16th stages there are discrepancies which 

are due to the numerical instabilities, the shape of radial 

pattern and temperature estimations are fairly acceptable. A 

comparison of pressure in compressor casing position is 

illustrated in Figure 6; these data are normalized based on 

compressor discharge pressure and obtained from 

compressor casing pressure taps which were mounted after 

each stage.(Pakatchian et al., 2015; Pakatchian and Saeidi, 

2019; Pakatchian et al., 2019) 

 

 

Figure 6- Comparison of pressure distribution 
along the compressor stages between numerical 

and experimental data 

 

COMBUSTOR EMISSION & COMPONENTS 
TEMPERATURE MEASUREMENTS  

Scope of the MGT-70(3) Gas Turbine Combustion 
Chamber Tests 

Regarding the GT upgrade scope and limited changes 

considered for combustion chamber, mainly the application 

of thermal barrier coating on the inner surface of hot 

components to compensate the increased thermal loading, the 

field tests carried out on the combustion chamber of the 

upgraded MGT-70(3) gas turbine included the measurement 

of temperature and its distribution over the surface of the hot 

combustor parts as well as the emission level measurement 

for elevated TIT value of 1090 °C.  

Accordingly, the main targets associated with the 

combustion chamber tests were as follows: 

 Validation of the performed CFD analysis, 

 Development of an experimental-computational 

framework to accurately predict the temperature of 

the combustion chamber parts, 
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 Obtaining the temperature of the combustor hot 

components in order to perform lifetime and 

thermo-mechanical analyses, 

 Measurement and evaluation of MGT-70(3) gas 

turbine emission levels. 

Temperature Measuring Points  

The selection of the combustor parts and locations for 

temperature measurement, which serves as the first step to 

design combustion chamber tests, depends primarily on the 

vulnerability of each part to the elevated thermal loading and 

also, accessibility for implementation of the required sensors. 

For identification of the critical parts and locations, the 

available periodic inspection reports were considered besides 

the performed reactive numerical analyses. 

Based on these criteria and due to some practical 

constraints and considerations to have the minimum change 

on the combustor parts, temperature measurement of the 

mixing chamber and inner casing parts was put on the 

agenda. The points were specified so that the maximum 

coverage on the hot parts would be achieved. It should be 

mentioned that the MGT-70(3) combustion chamber flame 

tube was excluded from the test scope because of relatively 

low material temperature due to covering of its inner surface 

with ceramic tiles. Consequently, 80 K-type thermocouples 

were employed to measure the temperature of the mixing 

chamber and hot gas inner casing components, in such a way 

that 40 thermocouples are allocated for each part. Because of 

geometrical symmetry and negligible difference of flow field 

in two combustors, the thermocouples were installed on the 

left hand side of the inner casing and the left-side mixing 

chamber as shown in Figure 7. The available washing holes 

on the combustor outer shell provided a proper pathway for 

mixing chamber thermocouple wires which are extracted 

through advanced multi-hole sealing glands. Two holes were 

also created on the centre casing part to provide required 

opening to bring out the thermocouple wires installed on the 

inner casing through the sealing glands.  

 

 
 

 

Figure 7 – Schematic representation of 
thermocouple installation points on mixing 

chamber (top) and inner casing (bottom) 

 

 

Thermocouples Installation Procedure  
Prior to installation of sheathed thermocouples on the 

surface of mixing chamber and inner casing components 

according to the predetermined map, several experiments 

were designed and carried out in order to come up with the 

most appropriate method of thermocouple mounting on the 

metal surface with the same material and configuration and 

also to run a measurement precision check. During these 

tests, surface temperature measurement errors at different 

mounting arrangements and tip installation methods were 

calculated and subsequently the most precise procedure was 

determined. 

The installation of K-type sheathed mineral insulated 

thermocouples on combustion chamber components just 

started following the mounting calibration tests. The 

thermocouples routing toward the exit ports performed 

taking into account minimum required thermocouple length 

and also making minimum disturbance into the flow field 

over the measuring surfaces. Thermocouple wires were fixed 

on the metal surface using several thin strips spot welded 

over the wires at specified distances.  

Emissions & Temperature Measurement Results 

Following the successful start-up of MGT-70(3) gas 

turbine, the exhaust NOx emission of the gas turbine at 

elevated TIT of 1090 °C was measured in both diffusion and 

premixed modes, using calibrated gas analyser. 

Sample normalized measured temperatures 

corresponding to a specific operating conditions of the MGT-

70(3) gas turbine at TIT=1090 °C are presented in Figure 8.   

 

 

 

 

Figure 8 – Normalized temperature at measuring 
points located on the mixing chamber and inner 
casing components 
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Contour of outer wall temperature of the mixing 

chamber is also presented in Figure 9. Comparison between 

the test data and CFD analysis at the same operating 

conditions is listed in Table 2, which indicates the acceptable 

precision of the MGT-70(3) gas turbine combustion chamber 

reactive flow simulations.  

 

 

 

 

 

 

 

 

 

Figure 9 – Contour of normalized temperature on 
outer wall of the mixing chamber part 

 

 

Table 2: Average of mixing chamber outer wall 
temperature in thermocouples location 

 Tests Result CFD Ave. Difference(%) 

Normalized 

Temperature 

0.98 0.94 4 

 

Also, based on the exhaust emission measurements carried 

out for this upgraded gas turbine, no considerable difference 

was observed regarding the premixed mode NOx emission 

level at TIT of 1060 °C and 1090 °C, and by tuning of the 

combustion parameters at site, the NOx emission level 

remained almost unchanged around 25 ppm. The NOx 

measurements have been carried out by gas sampling from 

relevant port at gas turbine exhaust. 

 

MGT-70(3) GAS TURBINE MECHANICAL DESIGN 
VALIDATION TESTS 

During this gas turbine upgrading project, several parts 

of this gas turbine underwent major modifications namely 

geometrical modifications and loading of the rotary blades of 

the first stages of the compressor as well as those stages of 

the turbine compartment. Structural dynamics including 

forced vibrations (due to aerodynamic oscillatory loadings) 

and aero-elastic instability phenomenon (due to fluid solid 

interactions) are among the main design and evaluation 

criteria of the blades.  

At design stage, some criteria were taken into account to 

make sure of the safe operation of the blades with the new 

conditions based on the design knowledge and prior 

experiences in this regard and the design was carried out 

within the safe operating bounds.  

It is to be noted that, the vibration amplitude of the 

rotating blades is difficult to be determined by using the 

numerical methods and should be checked and ensured 

necessarily using experimental methods.  

Blade Tip Clearance (BTC) & Blade Tip Timing 
(BTT) Tests  

Sensors & Data Acquisition System 

An illustrative cycle of vibrational data collecting, 

processing and displaying is presented in Figure 10. 

 

 
 

 
 

  

 

                                                                                                             

Figure 10 – Vibrational data collecting, processing 
and displaying cycle. Sensors, dedicated DAQ and 

relevant software respectively from top 

 

The principles of capacitive resistance measurement for 

carrying out calculations related to BTT and BTC are so that 

the capacitive resistance between the blade and sensor tip is 

measured, but other error factors are removed or filtered out.   

If the theoretical blade peak location is compared with 

the actual peak location, the blade vibrations (BTT) would be 

measured; the data acquisition software employs a method 

for curve fitting which is even more continuous and 

reproducible than other common methods. One can identify 

dominant frequencies of a blade by carrying out Fourier 

analysis on blade movement information over time. This is 

accomplished using dedicated software and the results are 

presented as a spectrogram diagram. The sample rate for this 

test was 200 kHz. For more details about BTT/BTC 

measurement principle please refer to Bornassi et al., 2020. 

The spectrogram diagram represents frequency-domain 

vibrational response of the system which was used later to 

develop a Campbell diagram representing natural frequencies 

of the system at different rotational speeds.   
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Installation of Sensors 

Nine sensors were installed on the blades of the first and 

second stages of the compressor each, on the two planes of 

the leading and trailing edges, comprising an overall number 

of eighteen low temperature tolerant sensors installed at the 

compressor compartment. Installation points of the sensors 

on the blades of the compressor first stage are pinpointed in 

drawings presented in Figures 11 and 12.      

Installation of the low temperature tolerant sensors was 

carried out using bar supports with shim washers at the end 

to provide the required pressure to fix and keep the sensors in 

place, as shown in Figure 13. 

During installation, the clearance between the casing and 

sensor tip is measured at several points and required 

adjustments are carried out to make sure that the clearances 

are within the permissible tolerance, as shown in Figure 14. 

   

Figure 11 – Installation points of the sensors on 
leading edges of the blades of the compressor first 

stage 

 

Figure 12 – Installation points of the sensors on 
trailing edges of the blades of the compressor first 

stage 

 

An overall number of eighteen high temperature tolerant 

sensors were also installed at the turbine compartment; six 

sensors for each of the second, third and fourth stages. Each 

sensor was installed on the shroud segment adjacent to the tip 

of the corresponding blade. The installation planes of the 

sensors as well as installation points at each stage are shown 

schematically in Figures 15 and 16 respectively. 

High temperature tolerant sensors were installed at 

turbine-side using specific flanges shown in Figure 17. 

Measurement Results  

Sample BTC measurements for the first stage of the 

compressor and the second stage of the turbine are 

represented in Figures 18 and 19 respectively. 

Figure 20 and Figure 21 show comparison of the results 

of the Finite Element Method (FEM) analysis with the 

experimental BTT measurements and as can be observed, 

there is a good agreement between the numerical calculations 

and experimental measurements.  

 

 

 

Figure 13 – A photograph of low temperature 
sensor support prior to installation in place (top 

right); sensor support installed on the casing (top 
left); sensor support outline drawing (bottom) 

 

Figure 14 – Measurement of the clearance between 
the sensor tip and casing 

 

Figure 15 – Installation planes of high temperature 
sensors in the MGT-70(3) gas turbine 

 

Figure 16 – Installation points of high temperature 
sensors at second, third and fourth stages in 

turbine side of the MGT-70(3) gas turbine   
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Figure 17 – Photographs of high temperature 
sensors installed in place using special flanges 
(top); sensor flange support outline drawing 
(bottom) 

 

Figure 18 – Blade tip clearance values (Minimum, 
Average, and Maximum) measured at the first stage 

of the compressor section 

 

Figure 19 – Blade tip clearance values (Minimum, 
Average and Maximum) measured at the second 

stage of the turbine section 

 

Figure 20 – Comparison of FEM analysis results 
with the experimental BTT measurements at the 

first stage of the compressor section 

 

Figure 21 – Comparison of FEM analysis results 
with the experimental BTT measurements at the 

second stage of the turbine section 

Strain Gauging 

Strain gauging is employed to obtain dynamic stresses of 

the blades of the third and fourth stages of MGT-70(3) gas 

turbine. In order to do so, the strain gauges must withstand 

high temperatures of almost up to 800 °C. Besides, due to 

installation on rotary equipment, the usage of a data transfer 

system seems inevitable.  

Two opposite blades at each stage were chosen and three 

strain gauges were installed on each blade. Installation points 

of the strain gauges at the third and fourth stages of the 

MGT-70(3) gas turbine are shown in Figure 22.  

The relevant wirings were implemented from the blades 

to the disks and then through the tie-rod to the end where the 

data could be transferred to the data acquisition system using 

telemetry data transfer capsules, as shown in Figure 23. 

Sample strain gauge measurements for the third and 

fourth stages of the MGT-70(3) gas turbine are presented as 

Campbell diagrams in Figure 24 and Figure 25 respectively. 

Comparison of the results of the experimental strain 

gauge measurements with those obtained from numerical 

calculations shows that there is a good agreement between 

the results. Such a trend is also observed for all other 

parameters, confirming the precision of the design 

procedures carried out. The sample rate for strain gauge 

measurement system was 10 kHz (Bornassi et al., 2020).     

  

Figure 22 – Installation points of the strain gauges 
at the third and fourth stages in turbine section of 

the MGT-70(3) gas turbine 
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Figure 23 – Telemetry data transfer system 
installed at the end of the tie-rod of the MGT-70(3) 

gas turbine 

 

Figure 24 – Campbell diagram constructed from 
strain gauge measurements data at the third stage 

of the MGT-70(3) gas turbine 

 

Figure 25 – Campbell diagram constructed from 
strain gauge measurements data at the fourth stage 

of the MGT-70(3) gas turbine 

 

Data Acquisition System for Quasi-Static and 
Dynamic Measurements 

 For data acquisition of quasi-static quantities a multi-

channel system utilized. The thermocouples are measured by 

a multi-channel remote temperature scanner in order to 

decrease the wiring operations. 

 Five pressure tubes which emerged from every 5-hole 

probe connected to remote pressure scanners using narrow 

Teflon tubes. One can assume a pressure scanner as a bundle 

of pressure sensors in a single package. 

For other static wall pressure measurements, discrete 

pressure sensors(vs. multi-channel pressure scanners for 5-

hole probe measurement) were mounted on some remote 

sensor panels, because direct mounting of sensors on engine 

is not possible due to technical reasons such as harsh 

environment conditions on engine. By such approach there is 

need for some intermediate tubes to connect the tapping 

point on engine to pressure sensors in aforementioned panels. 

In this case there is chance for developing condensation or 

dust heaps inside these tubes. So in order to sweep these 

intermediate tubes purging system was present to remove 

those obstacles. By blowing air into the intermediate pipe 

from sensor side (located in panel) to tapping point side 

(located on engine) in definite time periods it will be assured 

that the air path is always open. During purging time, the 

measurement should be interrupted (pressure measurements 

will be false in this period). For quasi-static measurements, 

sample rate of 1Hz seems to be more than enough. 

CONCLUSION 

The newly upgraded MGT-70(3) benefits include 

increased power output, improved thermal efficiency, 

extended components life, and hence reduced maintenance 

costs.  

The first application of the full upgrade was installed 

and tested on a MGT-70 unit in Parand power plant. In 

addition to standard performance test, an extensive design 

validation test program was conducted including numerous 

sensors and probes for metal temperature, flow 

characteristics, pressure, and temperature measurement in 

different locations together with blade specific measurements 

such as BTT/BTC and strain gauging. During the test 

program, the unit is undergone a full range of operating 

conditions to guarantee the design. The data acquired from 

the test program are also used to calibrate the design and 

simulation tools. Performance test results show that the 

upgrade is successful and the power and efficiency surpassed 

the target values. 
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