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Program Outline

• What is a Remote Operator-Initiated purge system?
• Benefits of an automated purge system
• What do we need to know to get started?
• Options for automating your purge
• Connection points
• 7F automation kit
• CO2 vaporizer
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Operator-Initiated Remote Purge

Operator-Initiated Automated Generator Purge
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What Are The Benefits

• The same process every time no matter who is doing it.
• If there is an emergency there is no need to go in harm’s 

way.
• It will speed up the time a purge takes with the correct 

equipment and process.
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Are You Facing CO2 Purge Issues? 
• How long is it taking to purge your generator 6, 8, 10, 12 hours?
• How much CO2 are you going through for each purge?
• Are you using CO2 bottles or bulk tanks, gas or liquid CO2? 
• Are you using more than 2-3 full case volumes of gas to complete a purge 

from H2 to CO2?
• Do you have a way to confirm the flow rate and the total amount of CO2 that 

has flowed to the generator?
• What is the condition of your CO2 regulators, are they in good functional 

condition?
• What CO2 pressure and flow rate are you using to purge? 
• Based on the frequency of purges do you feel your operators have a good 

understanding of the process and are well trained?
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What We Need to Know 

Generator Case
Generator Case Volume

CO2 Storage  
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Review of Your Purge Procedure

Introduction

Procedures
Procedures
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Review of Existing P&ID 
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Review Existing Gas Manifold to Identify 
Needed Piping and Tag Needed Tie In Points
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Review Existing CO2 Bottle Rack
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Automated Purge System Options

Stand Alone Automated Gas Manifold Remote Automation Panel
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Gas Station with:

• Online redundant H2 analyzers

• Case pressure

• DP pressure gages and transmitters

• H2 supply & CO2 pressure gages and 
transmitters

• Fully manual & automated gas 
manifold with online monitoring of 
purge gases

Automated Purge System Options
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Options For Automating Purge Process

• Rotary actuators with 4-20 mA feedback/switches
• Solenoid valves with check valves
• Gages & transmitters for supply gasses 
• CO2 flow meter/transmitter 4-20mA
• Installed explosion proof H2 analyzer with remote range 

change capability
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Tie In Points

1. Top Header
2. Bottom Header
3. Fan Pressure & Suction
4. CO2 Supply Line
5. H2 Supply Line 
6. Vent Line
7. H2 Analyzer Connection at the Vent Line
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Automated Purge System Generator 
Tie In Points
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7F Automated Purge System Kit

• DHCP Enhanced Purge software and electronics 
• Remote range change from H2 in air to H2 in CO2 and CO2 

and air
• 1 SS marshalling box
• Indicating transmitter for seal oil system
• 3 SCHISCHEK EXM ACTUATOR  with 1" ball valve & 

mounting hardware
• 2 SCHISCHEK EXMAX ACTUATOR  with 2" ball valve & 

mounting hardware
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Rotary Actuators, Valves, and Analyzer 
Tie in Points

Removal of the four existing Clark Cooper control valves & replacement with rotary actuators 
and valves for H2 line, CO2 line, vent line and top or bottom header pipe selection and addition 
of an additional SS junction box.
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Example of an Automated Purge Screen
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Liquified Compressed CO2 Supply
• When we remove vapor/gas 

from the cylinder, the pressure 
in the cylinder is reduced

• This will cause the liquid to 
change to a gas phase resulting 
in cooling

• To restore equilibrium the 
cylinder needs to absorb more 
energy from the environment 

• When dry ice is formed 30% or 
more CO2 is lost in each bottle

Heat
Dry Ice formation
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Liquid CO2 Supply
Dip Tube Syphon/Tube Cylinder

Because the amount of vapor that must be 
produced is small, the effect on 
temperature is minimized

• Removal rate from cylinder is remains high
• This enables 90% - 95% of CO2 usage
• 5-10% Residual CO2 will exist due to dip 

tube length
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TurbinAL Non-Powered Vaporizer
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TurbinAL CO2 Vaporizer Supply 
System Overview

• Fast degas/purge non-powered 
vaporization

• Design ensures gas phase delivery 
without the concern of forming dry ice

• True hands-free system operation
• Flow Rate and Total Flow indication 

(120VAC Powered)
• Delivery Pressure Control @ 40-60 psig
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Installed TurbinAL Vaporizer
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Especially Beneficial for “Operator-Initiated Purge”

DHCP Remote Gas Selection Monitoring 
Enhancement

1. Original Solenoid valves replaced with MOVs (20HH-1, 20HH-2)
2. Flowmeter installed to ensure analyzer has acceptable sample 

flow.  (DPT-201)
3. SV-1, SV-2 added to direct sample gas flow from appropriate 

generator header
4. MOV 20GK-2 installed to enable purging from bottom generator 

header when appropriate.
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20HH-2

20HH-1

20GK-2

DPT-201

SV-1

SV-2

Operator-Initiated 
Purge: Enhancements
1. Original Solenoid valves replaced 

with MOVs (20HH-1, 20HH-2)

2. Flowmeter installed to ensure 
analyzer has acceptable sample 
flow (DPT-201)

3. SV-1, SV-2 added to direct sample 
gas flow from appropriate 
generator header

4. MOV 20GK-2 installed to enable 
purging from bottom generator 
header when appropriate.
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20GK-1

20PM-1

To 20GK--2

To SV-1
To SV-2

To SV-1
To SV-2

1. Modifications allow for DHCP direct sampling from the Generator Upper 
Header or Lower Header as directed by type of purge operation being 
conducted.

2. CO2 Supply MOV (20PM-1) installed to control CO2 admission

3. MOV (20GK-1) installed to control Generator venting from upper header. 

Operator-Initiated Purge: 
Enhancements
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Operator-Initiated Purge: Enhancements
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Operator-Initiated Purge: Features
• Remote-Generator Emergency Purging (H2/CO2)

• Remote-Maintenance Purging of the Generator (H2/CO2), (CO2/H2)

• Protects generator frame against oil intrusion during purging activities

• Mitigates freezing of CO2 supply to generator

• Utilizes less CO2 by volume than conventional manual purging methods

• Integrates existing equipment into control and monitoring of purging activities

• Remote monitoring of generator gas concentrations (H2/Air, H2/CO2, Air/CO2)

• Enables vent gas continuous monitoring (purity, flow)

• Vent sample taken from appropriate generator header based on purge type

• Enables H2 venting without CO2 admission
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DHCP Cabinets
(Original)

(Not Used)
(Not Used)

(Not Used)
(Not Used)

Auto Purge: Background/History
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Operator-Initiated Generator Purge
• Operator chooses during any point of unit operation

• New vent/purge valves provide generator gas controllability within 1 psi

• Once selected, control system initiates shutdown

• Initiates purge once unit is detected to be at or below turning gear speed

• Allows operations to bleed pressure prior to purging if desired

• Alleviates oil intrusion concerns from loss of generator pressure

• Improved oversight surrounding the purge process 

• Allows generator to be purged to CO2 with minimal staff

• Automatic purging enabled should the control system sense loss of seal oil 
differential pressure
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DHCP Cabinets
(Modified)

Auto Purge: Background/History

(L30H2STAT4)
(L30H2STAT5)

(L30H2STAT6)
(L30H2STAT7)
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Operator-Initiated Generator Purge
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Valve “2946”

= Existing Check Valve

= Manual Isolation Valve

“Maintain Location”
Air Connection
Flange

Valve “2946”

“New” CO2 Supply
to 20PM-1 (MOV)

Extend As
Necessary = “New” Check Valve

= CO2 Supply 20PM-1 
   (MOV w limits)

“New”

Air Connection
Flange

Locate “New” Check Valve as close as 
possible to vertical supply going up to 
Generator

*******  (Discuss)********

Operator-Initiated 
Generator Purge
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Operator-Initiated Generator Purge
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Contemplating a Similar Project at Your 
Facility?

• Be mindful of seal oil monitoring 
control

• CO2 use: waste

• Adequate isolation of H2 supply

• Monitoring/controlling purge process

• Automatic purging (When?)

• Scrutinize existing 
connections/process during 
installation



Thank You

 It’s all about SAFETY, RISK MITIGATION, and RELIABILTY
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