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2 Internal Combustion Engine
® Gas Turbine

* Steam Turbine

® Fuel Cell
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® Gasoline
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EGC : Exhaust gas cooler
JWC : Jacket water cooler

Low Pressure Gas
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1 ........... N_ 1 N
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IF ( Vrcs(i»] )< 0) THEN Vdcs(l)zvdcs(l): s :Vdcs(N):vdcs
IF (vrcs(i-2)< Vmin) THEN
Vdcs(i): O
ELSE
Vdcs(i):vrcs(i-l)
ENDIF
EISE
Vdcs(i):vdcs(i-l )
ENDIF
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IF ( Vyesioy< 0 ) THEN
IF (Vrcs(i-2)< Vmin) THEN
Vmax(i)= O
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Vmax(i)zvrcs(i»l)
ENDIF
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V|11ax(i)=V111:|x(i- 1)
ENDIF
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Vmax( 1) Vmax(Z) Vmax(N—I ) Vmax(N)
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Nominal shaft power kW 827 1500
Load % 100 75 50 100 75 50
Electric power kW, 803 601 398 1464 1092 724
Thermal power kWi 1018 800 578 1536 | 1245 935
Heat sources:
Supercharging air cooler % 59 32 02 74 5.1 2.7
Lubricating oil cooler % 44 49 6.0 5.2 6.0 7.6
Jacket water cooler % 138 17.3 21.0 88 109 12.7
Exhaust gases % 250 | 246 242 22.2 234 24.7
Thermal efficiency % 49.1 50.0 514 436 454 47.7
Electrical efficiency % 37.6 37.6 353 41.5 398 369
Total efficiency % 86.7 87.6 86.7 85.1 85.2 846
Water temperature:
supply °C % 87 83 % 86 82
refum “C 70 70 70 70 70 70
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e (%) = nn x 0.8 (14-3)

VPl _ 0.2408 x o(0-01403xPL) | 3 13553 x o(-0:02494xPL) (15-3)
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Abstract

In this project, the utilization of combined heat and power systems and turbo-expanders
in city gate stations is investigated technically and economically. Usually, high pressure
natural gas loses its pressure in city gate stations by using expansion valves, to achieve
to an appropriate and reliable pressure for consumption. But, in this expansion method,
a considerable amount of pressure exergy of natural gas stream is ignored. Turbo-
expander is a reliable technology to convert this exergy to a useful form of energy such
as mechanical or electrical energy. Because of increasing in heat requirements of
station by using this system, it has been suggested to utilize a CHP system to meet the
requirements of the station and to generate electricity as a peripheral product.

Three different options with some different scenarios are introduced to utilize in CGS.
A new algorithm is utilized to simulate and modeling of this options and scenarios.
These options are utilization of just an expander in CGS, to utilize just a CHP system in
CGS and the last case is to utilize both of them in typical city gate stations.

Some city gate stations are investigated as case studies. These stations are Birjand,
Mashhad West and Mashhad East city gate stations. A new parameter is introduced that
is called capability factor to forecast the operation of different CGSs with different
sizes.

Finally, as regards daily natural gas consumption in Iran that is reported to be about
387 million cubic meters, it is specified that the potential of utilizing these three options
to generate electricity is about 24MW, 285MW and 562MW respectively, that specially
the third on is a considerable amount of energy with a benefit of selling electricity
about 295M$ in a year.
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