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DESIGN AND OPERATION OF THE PINE NEEDLE LNG FACILITIES

The Pine Needle LNG storage facilities are designed to provide a total storage capacity of 4 Bcf of gas, with the ability to vaporize 400 MMcf/d and to liquefy at a net rate of 20 MMcf/d.  Pine Needle LNG has the facilities to provide LNG truck loading and unloading.

Pine Needle will receive for liquefaction on a firm basis the dekatherm (dt) equivalent of 0.5% of each customer’s firm storage capacity quantity per day and will vaporize and redeliver on a firm basis the dt equivalent of 10% of each customer’s firm storage capacity quantity per day.  Pine Needle’s customers will be responsible for contracting directly with their suppliers of gas.

Pine Needle has three operating modes: liquefaction; vaporization and holding mode.   

Pine Needle LNG’s liquefaction mode is designed to allow Pine Needle LNG to meet its contractual obligation to each customer on the same day without being subjected to capacity restraints in the liquefaction facility.  The design inlet operating pressure at the interconnection of Pine Needle and Transco is 550 psig.

The vaporization mode is designed to vaporize and send out of each customer’s maximum contract quantity on the same day.  This peak day design allows Pine Needle LNG to meet its contractual obligation to each customer on the same day without being subjected to capacity restraints in the vaporization and send out facility.  The design outlet operating pressure at the interconnection of Pine Needle and Transco is 700 psig.

The holding mode is when there is neither liquefaction nor vaporization occurring.  During this mode, only boil-off gas from the LNG storage tanks is compressed to the Transco interconnect.  The maximum boil-off rate is 1 MMcf/d per tank based on full tank contents.  The design operating pressure at the interconnection of Pine Needle and Transco is 700 psig.

The pipeline segment of the Pine Needle LNG facilities consists of 1.068 miles of 24” for plant send out and 1.069 miles of 10.75” pipe for plant inlet.  The maximum operating pressure of the pipeline facilities is 840 psig.  The design flow is 400 MMcf/d and 31.29 MMcf/d for the 24” and 10.75” system respectively. The design flow calculations are based upon the basic fundamental gas flow formula shown on Page 2 hereof.

FUNDAMENTAL GAS FLOW FORMULA

USED IN MAKING FLOW DIAGRAMS
Basic Fundamental Gas Flow Formula:

Q = 77.54 (TO/PO)(d2.5)(E)((P12 - P22 - 0.0375 G (h2 - h1) PA2 /ZT)/ZGTLf).5

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 de​grees R).

PO
=
pressure basis defining a cubic foot of gas, pounds per square inch abso​lute (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.

