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OVERVIEW: |
UNDERSTANDING P&ID OF A PUMP

P&ID of a Centrifugal Pump Circuit
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IMPORTANT TERMS: |
UNDERSTANDING PROCESS ELEMENTS

Pressure f f S
Relief Valve . [[[ ||| Blinds |
Solid metal plates used to completely block
flow in a pipeline during maintenance or

A-safety device designed to release excess system shutdown.

pressure from a system to prevent overpressure
conditions, protecting equipment and personnel.
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Isolation Valves Point ~—-
D o< Vent
A valve used to stop or allow flow in a pipeline, Removes trapped air or
enabling system isolation for maintenance or gases fr om the highest
emergency shutdown. Common types: gate point in a system.
valve, ball valve, and butterfly valve. LOW el
° Valve
Point ¢ —

—N\u Valve Drain

Drains out liquid or
condensate from the

A one-way valve that allows fluid to flow in —
lowest point in a system.

only one direction, preventing backflow.
Types include swing check, lift check, and

diaphragm check valves.
| @ Strainer

A mechanical device that removes solid
particles from a fluid stream, protecting
downstream equipment like pumps, valves,
and heat exchangers from debiris.



IMPORTANT TERMS: ,
UNDERSTANDING CONTROL LOOP ELEMENTS

A mechanical device that Level Control System
Pressure e g y

provides a direct, local ST T Hot fl
ressure reading. SR ey
Gauge ~ & @ from vessel by controlling

@ pump motor speed based
Pressure @ Converts pressure into an on vessel liquid level

Tra nsmitter electrical signal for remote
. monitoring and control.
& Indicator Control
Displays pressure readings on a control panel Valve |
or instrument display. A valve that modulates fluid flow,
pressure, or temperature in
response to signals from a
Flow Element control system. It plays a crucial |
A sensor (like an orifice plate or flow meter) that role in process automation.
measures flow rate in a pipeline. v,
Flow Controller @
Instrument used to regulate the flow rate of a
fluid within a process by adjusting a control 2
valve based on feedback from a flow @ For pump outlet flow -
measurement device (such as a flow meter or Adjusts flow based on the

flow element). discharge vessel's process

1 requirements.
@ For MCF line in a pump -
Maintains a minimum
continuous flow (MCF) to
prevent pump damage.




IMPORTANT TERMS: _
minimum CIRCULATION FLOW (MCF)

Minimum Circulation @ L
Flow (MCF) is the @
lowest flow rate at
which a pump can
operate continuously

excessive wear and
reduce pump lifespan.

without overheating, v
cavitation, or mechanical -
damage. Running below Vessel E
this limit can cause ~
3
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\!' v+ If the flow drops below the MCF setpoint, the controller opens a
“faP\_ recirculation control valve (typically an automatic bypass valve or a
- ~ modulating control valve) to divert flow back to the pump suction or

recirculation line.

Once the main discharge flow recovers above
MCEF, the controller closes or modulates the
recirculation valve accordingly.



WHEN TO USE MCF?
MCF CRITERIA

MCSF CRITERIA SUCTION ENERGY
MCSF - Minimum continuous stable Suction energy is the measure
flow : lowest flowrate at which pump of energy available at the
can operate without an adverse effect. suction side of the pump.

SE Criteria for the lower
cap of suction energy

Qoperating < 1.2 or 1.3 MCSF

* might differ for other cases p—
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COMPLEH CIRCUIT SCENARIOS |

PUMP DISCHARGE TO
MULTIPLE OUTLET
POINTS WITH VARYING

PRESSURES

Calculate the scenario where
maximum discharge pressure is
required, using back tracing evaluate
individual stream pressure at split

points by adjustinlg the pressure
%

drop by control valve in each

split
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PUMP DISCHARGE
PRSSURE FOR FLUID
WITH MULTIPLE
VESSELS & UNIT
OPERATIONS

Need to back calculate
and see whether or not
the pump provides

enough head such that
fluid gets traversed to
the last equipment in the
circuit



