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Abstract. This paper presents a case study on the determinants of efficiency of operation of 330 MW turbine energy 
group. For the calculation of operating efficiency measurements were performed to determine the steam flow, 
pressure and temperature steam and electric power at the generator terminals. 
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Chapter 1 

Technical specifications 

FIC type steam turbine 330 is a condensing 
turbine with one intermediate overheating. 
The turbine is like "acting". 

The turbine is composed of four bodies on a 
line of trees and a single capacitor: 

- body high pressure (CIP) with 10 steps and 
a step of adjusting pressure; 

- medium pressure body (CMP), an 
adjustment stage and 12-stage pressure; 

- two bodies low pressure (CJP-1, CJP-2) in 
double flow. 

To preheat boiler feed water turbine is fixed 
tapping prevăzuă` 7. These feed 
Regenerative steam preheating system 
composed of 3 JP preheaters, a degasser and 

three preîncîlzitoare IP. The sockets are 
fixed to the four bodies arranged as follows: 

-  7 socket - the ejections of IP body; 

-  6 socket - MP after step 3 of the body; 

- 5 socket - after stage 7 of the body MP; 

-  4 socket - after stage 11 of body MP; 

-  3 socket - to exhaust the body MP; 

- 2 socket - after step 2 in each stream JP; 

- Unit 1 - after step 4 in each stream JP.  

Turbopump power outlet receives steam 
from the turbine no.3 large loads of 40% of 
the rated load and live load steam below 40% 
of rated load. 

The live steam inlet CIP 4 is the quick-
closing valves (VIR-IP), four inlet and four 
regulating valve (VR-IP) mounted on the 
high-pressure casing; exhaust steam from 
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CIP to intermediate superheater is via two 
pipelines. 

Admission steam over [warm up the 
intermediary CMP is done by two quick-
closing valves (VIR-MP), April 4 and April 
intake control valve (VR-MP) mounted 
directly on the housing medium pressure. 

 

Making the operating tests 

There have been a number of electrical loads 
to the following 5 tests: 328 MW.; 311 MW.; 
271 MW.; 251 MW., 223 MW.  

The tests were conducted under the 
following conditions :: 

- normal operation thermomechanical 
scheme; 

- turbopump supply operation; 

- cascading condensate evacuation 
secondary PIP in degasser and the PJP in 
capacitor; 

- degasser steam supply from the mains 4 

- turbopump from the mains supply three 
steam and live steam pipe 

- preheating  regenerative system worked in 
complete diagram; 

- it has worked with normal scheme by PIP. 

Chapter 2 

The measurement of operating 
parameters 

  2.1. Flow measurement 

For measuring flow rate transducers were 
used Bailley type. Flow calculation was 
performed with the relationship: 

p2
4

d
ECD

2 
 (kg/s) 

D - mass flow 

  - expansion coefficient - coefficient of 
discharge 

E - rate coefficient nearby 

d - hole diameter primary element at work 
(m) 

p - pressure difference created by the 
primary element (Pa) 

 - the specific gravity of the fluid at the 
pressure and the temperature upstream of the 
primary element (kg / m3) 

Table 1- fluid flow measured 

Nr. 
Crt. Title Device type 

1 Live steam boiler output Mouthpiece  

2 Cold intermediate steam Mouthpiece  

3 Boiler feed water input Mouthpiece 

4 Water injection into the intermediate superheater Diaphragmes 

5 The total injection water Diaphragmes 

6 Condensate output base PJP-3 Diaphragmes 

7 Condensed secondary TPA Diaphragmes 

8 Water added Diaphragmes 
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2.2. Measuring pressure 

They were measured on the steam pressure 
necessary for the heat balance and the 
necessary regenerative circuit was used to 
determine debitelor.Au pressure transducers 
and pressure gauges type Bailley condenser 
vacuum measurement adheres 
Bourdon.Pentru type using a mercury 
column. 

2. 3. Temperature measurement 

They used thermocouple Cr-Al and mercury 
thermometers. With existing equipment in 
the control room termiă` were measured 
parameters of live steam and superheated 
steam the intermediary. 

- Temperature steam extracted from the 
turbine fixed outlets; 

- Basic condensate temperatures of the water 
supply 

- Temperature at the outlet of the condensate 
of the condenser core 

- Cooling water temperature entering and 
leaving the turbine condenser. 

2.4. Power measurement 

The power produced from electric generator 
terminals was measured with precision 
transducer power electric` 0.2. 

Chapter 3 

The results of the measurements

 

Table 2 - The results of measurements 

Nr crt Title Sample 
no.1 

Sample 
no.2 

Sample 
no.3 

Sample 
no.4 

Sample 
no.5 

1. Active power from the generator 
terminals (MW) 

308,4 272,4 254,2 224 321,2 

2 Live steam inlet pressure CIP (bar) 169,4 168,3 173,5 170,4 172 
3 Live steam inlet temperature CIP (C) 528 530,2 535 534 533 
4 Steam pressure exhaust CIP (bar) 44,2 42 38,8 34,8 48,2 
5 Temperature exhaust steam CIP (C) 355,2 347,2 334,5 330,2 352 
6 Steam pressure inlet CMP (bar) 41 37,9 36,4 33 40 
7 Steam temperature admission CMP (C) 536 534 533,7 532 534,4 
8 Vacuum the condenser (bar) 0,06 0,06 0,06 0,06 0,06 
9 Temperature tamping turbine (C) 37,3 37,9 39,2 39,2 37,2 
10 The cooling water inlet temperature to 

the condenser (C) 
22 23,3 23,2 23,1 22 

11 Preheating temperature water supply 
(C) 

263,8 260,3 252 249,2 264,8 

12 Specific heat consumption profit 
(kJ/kWh) 

8341,6 8530,6 8647,2 8782,5 8312,4 

 

Table 3 - Internal performance 

Nr crt Title Sample 
no.1 

Sample 
no.2 

Sample 
no.3 

Sample 
no.4 

Sample 
no.5 

1 Internal yield CIP (%) 82,4 78,6 79,2 75,6 72,1 

2 Internal yield CMP (%) 85,2 85,2 84,4 83,9 83,9 

3 Internal yield  CJP (%) 78,4 75,3 73,4 72,1 68,7 
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Chapter 4 

Conclusion 

In all tests regenerative preheating to work 
with high-pressure water 
normală.Preîncălzirea capacity was made up 
at 264,8ºC in uniform steps. 

- the values of input parameters (pressure, 
temperature) of live steam were close to the 
nominal; 

- domestic yields are good values, load 
corresponding to the load; 

- overall turbine operation was appropriate. 

Recommendations 

- throughout the operation with regenerative 
feed water preheating nominal parameters; 

- normal operation scheme with achieving 
the rated values for various parameters; 

- maintaining the flow of cooling water 
circulated at face value or as close to it 

- avoiding the supply of TPA's and live 
steam (TPA using live steam in the power 
block lead to reduced power). 
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