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TRANSCONTINENTAL GAS PIPE LINE CORPORATION

Engineering Design Data


DESIGN AND OPERATION OF PIPELINE SYSTEM NORTH OF STATION 65

In general, Transco's pipeline system north of its Station 65 is designed and operated to meet the coincidental maximum day firm quantities of its customers. This design is based upon customer's Delivery Point Entitlements (DPEs) as recorded in the Compliance Filing, CP89-484 with current amendments.

Contract quantities are the governing factors in the design of the system; no specific design temperatures are used by Transco, as opposed to design temperatures used by Transco's customers (which vary by geographic location) in determining their requirements. Average experienced flowing gas temperatures are

utilized in the design flow calculations, which are based upon the flow formula shown on Page 2 hereof.

Calculations for compressor horsepower at reciprocating units are based upon Transco curves developed from field test data.  Calculations for compressor horsepower at centrifugal units utilize test curves published by the compressor manufacturer. All horsepower requirements at the compressor stations take into consideration supercompressibility and suction temperatures. Constraints on minimum and maximum compression ratios are observed at each compressor station, and where available horsepower is temperature dependent, the prevailing seasonal ambient site temperature is used.

The mainline system between Station 65 and Station 120 is designed on a winter peak day basis. The mainline system between Station 120 and Station 200 is designed on a summer day basis, with a check made against the winter average day conditions. Hourly swings upstream of Station 200 are accommodated through the withdrawal of linepack.

The market area of the Transco system includes all of the system north of Station 200 and the Leidy Line.  The winter peak design takes into account two delivery shifts recognizing the fact that the shippers have the right to move the gas within the limits of the DPEs. The Northeast Shift assumes that each shipper's firm contract volume is moved to the most downstream northeastern point on Transco's system within the limits of the shipper's DPEs. The Southeast Shift assumes that each shipper holding capacity on the Trenton-Woodbury mainline loop around Philadelphia is loaded to its maximum volume within the limits of the DPEs. Furthermore, the design is based on contract flows which alternate between six hour intervals at which firm shippers are taking 120% of their full contractual entitlements and firm shippers are taking 80% of their full contractual entitlements, without taking into account any gas displacements. The market area summer design takes into account that the Leidy Line is moving gas into storage, otherwise, the design criteria are identical to that of the winter design.

FUNDAMENTAL GAS FLOW FORMULA

USED IN MAKING FLOW DIAGRAMS

 Basic Fundamental Gas Flow Formula:

 Q =  77.54Ed**2.5(To/Po) [(P1**2-P2**2 -0.0375G(h2-h1)PA**2/ZT)/

 ZGTLf]**0.5
 Where:

 Q =  cubic feet of gas per day at pressure and temperature bases Po and To.

 To = temperature basis defining a cubic foot of gas, degrees R (519.6

 degrees R).

 Po = pressure basis defining a cubic foot of gas, pounds per square inch

 absolute

                (14.73 PSIA).

 P1 = inlet pressure, pounds per square inch absolute.

 P2 = outlet pressure, pounds per square inch absolute.

 PA = average pipeline pressure, pounds per square inch absolute.

 d  = inside diameter of pipe, inches.

 G =  specific gravity of gas (air = 1.000)

 T  = actual temperature of flowing gas, degrees R.

 L  = length of pipe, miles.

 E  = efficiency of pipeline.

 Z  = Compressibility factor, AGA-IGT Report No. 10.

 f  = pipeline friction factor, dimensionless.

 H1 = upstream node elevation, feet.

 h2 = downstream node elevation, feet

