Understanding the Basics of Nodal Analysis
and Flow Rate Calculations
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Nodel analysis Concepts

Pressure drops in the production system
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Increase in pressure difference in the choke
causes decrease in other pressures.



Calculating the flow rate in random flowline
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1-We determine a point and consider it a node, and it could be anywhere.
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2- The pressure of the node can be calculated in two ways.
The first is if we look from the left of the node, then:

* P,ode = Pus - AP (upstream components)

node

o) a3 63N ey pe UIREA0 3 gl dabds lea LSy SUAS

We can also calculate the node pressure if
we look from the right of the node, where:

= Pye + AP (downstream components)
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Note: Increasing the upstream fluid pressure causes an increase in the fluorine

flow rate due to friction, which causes a decrease in the nozzle pressure.
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Outfiow from Node
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Important

Now, to calculate the flow rate, we will assume a flow rate as an expectation,
then calculate the difference in upstream pressure (delta), then place it in the
rules above and calculate the node pressure. This represents the inflow pressure curve.



Outflow from Node
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Now we'll find the outflow curve. We'll find the pressure difference in the downstream (delta),
then put it into the law. We'll find the pressure drop on the right, which represents the outflow curve.

358l Cadl) dga cpa dariall gl outflowd) b Lal
43 )b ABNe Lagi 3l 3 GUAC 380 Jana (L8 314 3y Ladic

As for the outflow pressure or the pressure from the right side of the node,
when it increases, the flow rate also increases. There is a direct relationship
between. them.
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We notice that the inflow pressure on the left side decreases with increasing

flow rate due to friction. Also, increasing upstream pressure causes increased
flow, and so on.



The Inflow Performance
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Envelope is the pressure that moves oil from the last point
at the reservoir's edge to the bottom' of the well.
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Outflow is the pressure that moves oil from
the bottom of the well to-the surface of the well.



