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AST CV-8451 cage valves for Gas Compressor Anti-Surge Service
DN 8” Class 300 - port 7” Low Noise NR Trim
Pneumatic actuated with smart positioner and air flow booster — stroking time < 5 seconds
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1. Surge Phenomenon

Centrifugal compressors, widely used in all process installations and industrial applications, require to be protected
against surge phenomenon that can occur in case of a sudden variation in the load absorbed by the downstream line.
When sudden variations in the request flow rate occur due to variation on the user absorption, the fast load reduction
can produce a discharge pressure increase, up to the stall of the gas flow through the compressor, followed by a backward
flow. As the discharge pressure collapses,
the compressor (still spinning) pushes the
gas forward, increasing again the discharge
pressure and causing a new flow stall.

The resulting cyclic load variations

Anti-surge
generate heavy stress on the compressor, control valve
causing premature wear of the main
components, and they may lead to the ey
complete destruction of the compressor. e\

To avoid this phenomenon, a control valve N @ @

with the anti-surge function is installed, to

by-pass the discharged flow to the
compressor suction intake, avoiding the

excessive rising of the discharge pressure.

Surge is a very fast phenomenon that can

seriously damage the compressor,

therefore the safety chain for the °_ Compressor
compressor protection preventing surge

conditions must be very prompt and very
reliable.

2. Minimum Flow

The anti-surge valve is also used to manage minimum flow requirement, below the compressor capability, by recirculating
the exceeding flow produced by the compressor.

This function, often not specified on valve datasheet, requires a high valve rangeability to avoid valve operating at very
low strokes, damaging sealing surfaces.

3. Sizing a Valve For Anti-Surge Service

In the case of emergency shutdown, the

anti-surge valve must handle the full 2 oressure
compressor flow and provide additional
capacity to take the compressor out of the
surge condition immediately.

The typical sizing criteria is to consider the
surge condition at maximum performance
curve, sizing the valve to handle 2.2 times
that flow, not overcoming the maximum
stonewall compressor flow.

Stonewall is a maximum flow condition
where gas reaches sonic velocity inside the
compressor, allowing no more flow to pass.
In practical application, anti-surge valve
sizing conditions are given by compressor
manufacturer, including maximum and
minimum flow conditions and required
stroking time both for emergency opening Flow
and control mode.
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4. Selection of a Valve for Anti-Surge Service

It must be clear that anti-surge is not a specific type of valve but a service,
therefore a proper valve model shall be selected for each process condition.
Valves for anti-surge service and their actuating system have anyway
common features:

<\

Appropriate rated capacity

N ———

High rangeability
Precise control at low flow regimes
Reduced and reliable seat leakage (class V to VI, or zero leakage)

Actuation failure to open the valve

High resolution valve positioning
High dynamic control system with minimized overshoot on step input

High reliability (very high MTBF)

SN N N N N RN

Easy maintenance allowing low time to repair (low MTTR)

v" Reliable and certified emergency loop with certified SIL level.

AST can offer a wide range of technical solutions, to satisfy even the most demanding requirements for anti-surge valves.
Technical proposals are prepared by a specialized technical Sales staff who will offer optimized solutions for each
application, with the continuous support of AST Engineering department.

Particular attention is paid to the selection of solutions, fulfilling customer's specifications, and maximizing at the same
time the valve performance and lifetime.

5. AST Solutions applicable to Anti-Surge Service

Noise — Vibration — Erosion.
Multi-path, multi-step trim is available to withstand more severe process conditions, avoiding
noise and vibrations, also in combination with single stage cage to maximize valve capacity at
fully open valve.

Excellent and reliable seat sealing.
Metal sealing insert for plug balancing allows reaching leakage class V
without practical temperature limitations, minimizing actuating forces.

6. AST Valves Main Features

v’ Cast or forged, straight way or angle valve body, according to process conditions and customer requirements.

v Range of sizes: up to DN 48”.

v’ Ratings: up to ANSI 4500.

v' Operating temperature range: -55 °C to over 600 °C.

v" Quick change design is available up to maximum allowed working temperature through inside thermal expansion
compensation.

v

The optimized valve body shape, specifically designed for extreme applications, ensures high flow capacity and
reduced noise and vibration.

v' High reliable sealing function is ensured by special plug design with independent throttling and sealing areas.

v’ Sealing class IEC 60534-4: class V for all working temperatures with metallic balanced plug, class VI up to 200 °C, zero
leakage with unbalanced plug or balanced plug with pilot.

v" Low Noise cage or multipath-multistage trim VeCo-LT are available, also in combination (Vary-VeCo trim), to
withstand all process conditions.

v Low emissions ISO 15848 certified packings, equipped with live loading system on request.

v" An appropriate actuator and instrumentation selection allows high control performances, combining fast opening
and precise and stable control.
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AST Solutions for Anti-Surge Service

AST CV-8451 cage valves for Gas Compressor Anti-Surge Service
DN 10” Class 300 - port 9” Extra Low Noise HNR Trim
Pneumatic actuated with high-capacity smart positioner — stroking time < 4 seconds
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