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Carbon Canister Regulator Training
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• Training and TLS Requirements
• Contractor Training Requirements, TLS Hardware and Software 

Requirements.

• Vapor Polisher Installation and Set-up

• Pre-installation Requirements 
• Installing the Vapor Polisher.
• Smart Sensor Set-up and PMC/ISD Programming

• Vapor Polisher Maintenance

• Vapor Polisher  Valve Filter Replacement
• Vapor Polisher Valve Replacement
• Vapor Polisher Thermal Temperature Probe Replacement
• Vapor Polisher Ambient Temperature Sensor Replacement

Course Agenda
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Course Agenda- Continued

• Vapor Polisher Operation and PMC/ISD Reports (Printed and RS- 
232)
• Vapor Polisher Operation- How Does it Work?
• ISD Daily, Monthly and Status Reports and PMC Status Reports
• RS-232 & Console Reports

• PMC/ISD Warnings and Alarms and Vapor Polisher Troubleshooting
• Troubleshooting PMC Warnings and Alarms
• ISD Warnings and Alarms-New Warnings and Failures
• Troubleshooting ISD Warnings and Alarms

• Operability Testing
• Vapor Polisher exhibits 11 & 12
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PMC/ISD Contractor Training Course

• Prerequisite = Valid Veeder-Root Technician & VR 
ISD/PMC Certification 

• Course includes:
• Pressure Management Control (PMC)
• Vapor Polisher…

• Installation
• Checkout
• Startup
• Programming
• Operations training

• Troubleshooting and service techniques for VR ISD
• Completion = Carbon Canister Vapor Polisher with ISD & 

ISD/PMC Certification (& card)
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Contractor Certification Requirements

• Veeder-Root Installer (Level 1) - wiring and conduit 
routing, equipment installation only

• Veeder-Root Technician (Level 2/3 or 4) - Approved 
to perform installation checkout, startup, programming 
and operations training, troubleshooting and servicing 
for TLS-3XX systems, including Line Leak Detection 
and associated accessories

• Veeder-Root ISD/PMC-CCVP Technician - In-Station 
Diagnostics/ Pressure Management Control 
(ISD/PMC) installation checkout, startup, 
programming, and operations training. 
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The VST EVR  Balance System

VST
Balance
Fuel Nozzles

Dispenser

VR Vapor Polisher
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EO- 203 & 204 Hanging Hardware 
Requirements 
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Site Requirements for VR Vapor Polisher PMC 
only Install

*Integral Printer Required 

• V-R TLS-350R/EMC w/BIR, TLS-350 Plus/EMC Enhanced, TLS- 
350/EMC and ProMax consoles with ECPU2 with v.329 software 
or higher/ PMC version 1.02

• A flash memory board (NVMEM203) for PMC software storage - 
installed on the ECPU2 board in place of the console’s 1/2 Meg 
RAM board- No Set-up Required

• Seven Channel Smart Sensor Module and Vapor Pressure 
Sensor. 

• One VR Mag Probe in each of the Gasoline Tanks being 
monitored

• An IS conduit to the Vent Stack or the availability of direct bury.

• An RS-232 Port will be available for use by contractor or 
government inspectors
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Site Requirements for VR Vapor Polisher ISD 
Install

• V-R TLS-350R/EMC w/BIR, TLS-350 Plus/EMC Enhanced, 
TLS-350/EMC and ProMax consoles with ECPU2 with V.329 
or higher/ ISD version 1.02 Software

• A flash memory board (NVMEM203) for PMC/ISD software 
storage - installed on the ECPU2 board in place of the 
console’s 1/2 Meg RAM board 

• An IS Conduit or the availability to direct bury

• A seven channel Smart Sensor Module, Dispenser Interface 
Module, Output Relay Module, Balance Vapor Flow Meter per 
Dispenser and Vapor Pressure Sensor

• One VR Mag Probe in each of the Gasoline Tanks being 
monitored

• An RS-232 port will be available for use by contractor or 
government inspectors.
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PMC/ISD & Vapor Polisher Reference Manuals

• 577013-937/ IOM 16 (ISD Install, Setup and Operation 
Manual for Veeder-Root Vapor Polisher & VST ECS 
Membrane Processor)*

• 577013-948/ IOM 19 (PMC Install, Setup and Operation 
Manual for Veeder-Root Vapor Polisher)*

• 577013-920/ IOM 18 (Carbon Canister Vapor Polisher 
Installation Manual)*

• 576013-879 (TLS –350) Site Prep and Installation)

* Manuals controlled by CARB part of the Executive Order



This information is proprietary and deemed to be confidential. 

11

• Vapor Polisher Installation and Set-up
• Pre-installation requirements
• Installing the Vapor Polisher.
• Smart Sensor Set-up and PMC/ISD Programming

• Vapor Polisher Maintenance
• Vapor Polisher  Valve Filter Replacement
• Vapor Polisher Valve Replacement
• Thermal Temperature Probe Replacement
• Ambient Temperature Sensor Replacement

• Carbon Canister Operation and PMC/ISD Reports (Printed and RS-232)
• Vapor Polisher Operation- How Does it work?
• ISD Daily, Monthly and Status Reports and PMC Status Reports
• RS-232 & Console Reports

• PMC/ISD Warnings and Alarms and Vapor Polisher Troubleshooting
• Troubleshooting PMC Warnings and Alarms
• ISD Warnings and Alarms-New Warnings and Failures
• Troubleshooting ISD Warnings and Alarms

• Operability Testing
• Vapor Polisher exhibits 11 & 12

Course Agenda
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Carbon Canister Installation - Site Prep Requirements

Certified VR Installer (Level 1) required for this type of installation

Comply with OSHA and your employer’s safety practices

Intrinsically safe circuits must be segregated in accordance with Article 
504 of the NEC when installed in the same raceway.

Review and comply with all the safety warnings in installation manuals 
and any other National, State or Local requirements.

If being wired directly to a TLS console, a 2-conductor, 18 AWG 
shielded cable must be installed in intrinsically safe conduit 

Intrinsically safe wiring compartment in console to the Carbon Canister. 

If direct burial cable is used, it must comply with all requirements of the local 
authority having jurisdiction

Only UL-certified Gas/TFE yellow Teflon tape on all fittings.
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Preparing the Installation - Vapor Polisher Parts 
Required
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Installing the Vapor Polisher
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Installing the Vapor Polisher
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Vapor Polisher Dimension 
Requirements
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Normal 
Position Test Position
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Wiring the Vapor Polisher
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Seal and Connect Field Wiring – Vapor Polisher
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TLS Console Requirements

• Upgradeable Consoles*
• TLS-350 / EMC
• TLS-350 Plus / EMC Enhanced
• TLS-350R / EMC w/BIR
• TLS-350J
• RedJacket ProMax

• Console Requirements (Modules)
• ECPU II w/TLS Software v29 (or higher)
• ISD SEM & NVMEM 2
• Submersible Turbine Pump (STP) shutdown control hardware
• RS-232 Interface Module
• Dispenser Interface Module (DIM)
• Sensor interface modules
*Integral Printer Required 
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Smart Sensor Module- Vapor Polisher
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Must be 7 channel 
board 
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Smart Sensor Setup- Vapor Polisher
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Smart Sensor Set-up- Vapor Pressure Sensor
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Smart Sensor Set-up- ATMP Sensor
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PMC Setup Without ISD- Vapor Polisher
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Smart Sensor Module- ISD Sensors
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Dispenser 
Interface Module 
(DIM) installed in 
the TLS console 
communication 

bay or high power 
compartment

Dispenser Interface Module (DIM)
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EVR/ISD Set-up (Balance)
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New 
Menu

New Selection



This information is proprietary and deemed to be confidential. 

EVR/ISD Set-up (Sensors and Hose Set-up)
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Enable ISD Vapor Flow Meters 
(Airflow Meters) & ISD Pressure 
Sensor 
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EVR/ISD Setup  (Hose Mapping)
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Leave at default!  (001 minutes)
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EVR/ISD Setup Print Out

30
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N    New Vapor Processor

Balance Nozzle Type
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Output Relay Setup-ISD
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What is Different 
here?
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ISD- Carbon Canister Set-up Checklist
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• Vapor Polisher Maintenance
• Vapor Polisher  Valve Filter Replacement
• Vapor Polisher Valve Replacement
• Thermal Temperature Probe Replacement
• Ambient Temperature Sensor Replacement

• Carbon Canister Operation and PMC/ISD Reports (Printed and RS-232)
• Vapor Polisher Operation- How Does it work?
• ISD Daily, Monthly and Status Reports and PMC Status Reports
• RS-232 & Console Reports

• PMC/ISD Warnings and Alarms and Vapor Polisher Troubleshooting
• Troubleshooting PMC Warnings and Alarms
• ISD Warnings and Alarms-New Warnings and Failures
• Troubleshooting ISD Warnings and Alarms

• Operability Testing
• Vapor Polisher exhibits 11 & 12

Course Agenda
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Polisher Valve Filter Replacement
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Vapor Valve Replacement
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Polisher Thermal Probe Replacement
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Ambient Temperature Sensor Replacement
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• Carbon Canister Operation and PMC/ISD Reports (Printed and RS-232)
• Vapor Polisher Operation- How Does it work?
• ISD Daily, Monthly and Status Reports and PMC Status Reports
• RS-232 & Console Reports

• PMC/ISD Warnings and Alarms and Vapor Polisher Troubleshooting
• Troubleshooting PMC Warnings and Alarms
• ISD Warnings and Alarms-New Warnings and Failures
• Troubleshooting ISD Warnings and Alarms

• Operability Testing
• Vapor Polisher exhibits 11 & 12

Course Agenda
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How It Works - Loading

When pressure is positive (nighttime low or no 
dispensing), PMC opens valve to reduce pressure…

• Valve opens at 0.75 IWC

• Vapor/air mix flows into canister

• HC’s adsorb (load) onto carbon

• Cleansed air is vented to atmosphere
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* Estimates will vary under different conditions

Total Capacity 
7.4 lbs*

Operation-Loading
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How It Works – Loading Estimation

• PMC estimates HC loading
• Calculates orifice flow from UST pressure
• Estimates HC concentration

• Uses real time UST and Polisher temperatures.
• Adjusts vapor density assumption for seasonal RVP changes

• PMC maintains continuous estimation of % 
operational capacity
• When HC load reaches PMC set points, valve is closed.

• 80% operational capacity shutoff 
• 100% operational capacity shutoff

• PMC assumes at 0% operation capacity heel is at 50% 
Total Capacity
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* Estimates will vary under different conditions

Total 
Capacity 7.4 
lbs*

Total 
Capacity 7.4 
lbs*

Operation - Estimation 

Heel 3.7 
lbs*

Working 
Capacity 3.7 
lbs*

100% Operational Capacity 3.5 lbs (95% 
WC)*

80% Operational Capacity 2.8 
lbs*
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How It Works - Purging

When pressure is negative (daytime dispensing), 
PMC holds valve open to purge HC’s from carbon…

• Air from atmosphere flows into top of canister

• HC’s desorb (purge) from carbon

• HC’s return to ullage space in UST’s

• Closes valve when purged – 0% Operational Capacity
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* Estimates will vary under different conditions

Total 
Capacity 7.4 
lbs*

Total 
Capacity 7.4 
lbs*

Operation - Purging 

Heel 3.7 
lbs*
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• Excess purging is not required for effective polisher 
operation.  

• Removes HC in carbon heel for more conservative 
loading estimates.

• Provides additional emission protection.
• After standard purging is complete, excess purging is 

allowed under the following conditions
• Begins 

• When UST pressure is less than -1.5 IWC
• After 6 am

• Stops
• When UST pressure is greater than -0.5 IWC
• When excess purge is complete
• After 4 pm.

Operation – Excess Purging
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* Estimates will vary under different conditions

Total 
Capacity 7.4 
lbs*

Total 
Capacity 7.4 
lbs*

Operation – Excess Purging 

Working 
Capacity 3.7 
lbs*

100% Operational Capacity 3.5 lbs (95% 
WC)*

80% Operational Capacity 2.8 
lbs*

Heel 3.7 lbs*

Heel
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* Estimates will vary under different conditions

Total 
Capacity 7.4 
lbs*

Total Capacity 
7.4 lbs*

100% Operational Capacity 3.5 lbs

80% Operational Capacity 2.8 
lbs*

Heel

Working 
Capacity

Operation – Excess Purging 

Increased Safety Margin
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ISD Reports- Front Panel Access
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Connecting to TLS
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AUG 28, 2002 10:14:18 AM

ALL FUNCTIONS NORMAL

<FUNCTION>

IN-TANK INVENTORY

PRESS <STEP> TO CONTINUE

<FUNCTION>

:

<FUNCTION>

TEST OUTPUT RELAY

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD ALARM STATUS

PRESS <STEP> TO CONTINUE

<FUNCTION>

VIEW ISD DAILY REPORT

PRESS <STEP> TO CONTINUE

Daily Report - Printout

New ISD Version

New Vapor 
Processor Type

Only Processor Test 
done with Canister
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ISD Daily Details Report (RS232)

New Processor Type

New ISD Version
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Monthly Report- Balance
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ISD equipment self-tests:
“A” - ISD setup tests pass
“B” - ISD sensor out self-tests pass

EVR system tests: 
“C” - 1-day vapor collection tests pass 
“D” - 7-day vapor containment tests pass
“E” - 1-day vapor processor tests pass

Where “AB” and “CDE” are a “P”, “F”, or “N” (Pass, 
Fail or No Test) depending on the test result

New Vapor Processor Type
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ISD Monthly Report (RS232)

New VP Over- 
Pressure 
Threshold
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ISD Status Report - Balance
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ISD Status Report (RS-232)
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PMC Status Report- Vapor Polisher
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Carbon Canister Vapor Valve Status Report

New Serial Commands
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• PMC/ISD Warnings and Alarms and Vapor Polisher Troubleshooting
• Troubleshooting PMC Warnings and Alarms
• ISD Warnings and Alarms-New Warnings and Failures
• Troubleshooting ISD Warnings and Alarms

• Operability Testing
• Vapor Polisher exhibits 11 & 12

Course Agenda
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Reference Material

• (577013-819) ISD Troubleshooting Guide Rev D or 
higher

• (577013-948) IOM 19 PMC Install, Setup and Operation 
for Veeder-Root Vapor Polisher Rev A or higher

• (577013-937) IOM 16 ISD Install, Setup & Operation for 
Veeder-Root Polisher & VST ECS Membrane Processors 
Rev C or Higher

• (576013-624) RS-232 Serial Command Manual Version 
27C or higher
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Alarms

• The TLS console is continuously monitoring the PMC sensors for alarm 
conditions.

• During normal operation when the TLS console and monitored PMC 
equipment is functioning properly and no alarm conditions exist, the "ALL 
FUNCTIONS NORMAL" message will appear in the system status 
(bottom) line of the console display, and the green Power light will be On
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PMC Warning Summary
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PMC Alarms- Troubleshooting
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PMC Set-up Alarms- Troubleshooting
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PMC Fault Alarms- Troubleshooting 
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Carbon Canister Sensor Fault Alarm History 
Report
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New Command
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Smart Sensor Diagnostics
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Diagnostic Menu: Automatic Mode

• Vapor pressure readings compared to user programmable thresholds

• The TLS monitors the following to monitor Carbon Canister Loading. 
• Tank temperature

• Vapor Temperature

• Carbon Temperature

• When the Pressure is positive the valve is opened to relieve pressure 
and begin loading the Canister. 

• When pressure goes negative the valve is opened until purging 
process begins.  The Valve remains open until the Canister has 
reached capacity or the Canister is empty after purging.

• Automatic Mode is the default.
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Diagnostic Menu: Manual Mode

Manual control

• If PMC mode is in MANUAL, the diagnostic menu 
allows the valve to be opened (ON) or closed 
(OFF) manually.

• This feature is to support testing operation of the 
valve without waiting for canister to reach loading 
or purging thresholds.

It also provides the necessary controls to perform 2" 
decay tests. The current UST ullage space vapor
pressure will also be available through the diagnostic 
menu.
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Diagnostic Menu

Clear Test After Repair
• Used after maintenance performed on system

• Allows technician to clear active Processor Status warning

• Same as ISD Clear Test After Repair
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PMC Diagnostics
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PMC Reports

TLS RS232 connectivity
• Hyperterminal

• ISD PC Setup Tool V1.04 or Greater 

Standard TLS commands
• IB6100 Vapor Valve Status Report

• V8000 Vapor Processor Runtime Diagnostic

• V8800  Daily Vapor Polisher Diagnostic Report 
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Vapor Polisher Diagnostic Report
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Vapor Polisher Diagnostic Event codes
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Daily Vapor  Polisher Diagnostic Report
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ISD Warning Posting

• Displayed messages alert to type of warning 

• Printed messages show type of warning and time 
warning was posted (see Figure 5)

• Warnings logged into Non-Priority Alarm History
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ISD Alarm Posting

• Displayed messages alert to alarm type

• Printed messages show alarm type and time alarm 
was posted

• PMC Alarms are logged into the Priority Alarm History
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ISD Alarm override
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ISD Alarm Summary
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Only with VST 
Processor
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ISD Alarm Summary (Cont...)
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Only PMC alarm 
with Canister
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ISD Alarm Summary (Cont...)
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Clear Test After Repair
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• Operability Testing
• ISD Operability Tests- Review
• Vapor Polisher exhibits 11 & 12

Course Agenda
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Vapor Pressure Sensor Operability Test- Review
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Balance Vapor Flow Meter Operability Test 
Procedure- Review
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Exhibit  11 Test Procedure

• CC Final Manuals\vr204d_ex11.pdf
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Exhibit 11 Failures
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Exhibit 11 Failures (Continued)
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Exhibit 12 Compliance Test Procedure
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• CC Final Manuals\vr204d_ex12.pdf



This information is proprietary and deemed to be confidential. 

Thank you!

Chris Dehoney
cdehoney@veeder.com

(702) 360-4578

Dave Emmington
demmington@veeder.com

(916) 638-2066

mailto:cdehoney@veeder.com
mailto:demmington@veeder.com

	Carbon Canister Regulator Training
	Course Agenda
	Course Agenda- Continued
	PMC/ISD Contractor Training Course
	Contractor Certification Requirements
	The VST EVR  Balance System
	EO- 203 & 204 Hanging Hardware Requirements 
	Site Requirements for VR Vapor Polisher PMC only Install
	Site Requirements for VR Vapor Polisher ISD Install
	PMC/ISD & Vapor Polisher Reference Manuals
	Course Agenda
	Carbon Canister Installation - Site Prep Requirements
	Preparing the Installation - Vapor Polisher Parts Required
	Installing the Vapor Polisher
	Installing the Vapor Polisher
	Vapor Polisher Dimension Requirements
	Wiring the Vapor Polisher
	Seal and Connect Field Wiring – Vapor Polisher
	TLS Console Requirements
	Smart Sensor Module- Vapor Polisher
	Smart Sensor Setup- Vapor Polisher
	Smart Sensor Set-up- Vapor Pressure Sensor
	Smart Sensor Set-up- ATMP Sensor
	PMC Setup Without ISD- Vapor Polisher
	Smart Sensor Module- ISD Sensors
	Slide Number 26
	EVR/ISD Set-up (Balance)
	EVR/ISD Set-up (Sensors and Hose Set-up)
	EVR/ISD Setup  (Hose Mapping)
	EVR/ISD Setup Print Out
	Output Relay Setup-ISD
	ISD- Carbon Canister Set-up Checklist
	Course Agenda
	Polisher Valve Filter Replacement
	Vapor Valve Replacement
	Polisher Thermal Probe Replacement
	Ambient Temperature Sensor Replacement
	Course Agenda
	How It Works - Loading
	Operation-Loading
	How It Works – Loading Estimation
	Operation - Estimation 
	How It Works - Purging
	Operation - Purging 
	Slide Number 45
	Operation – Excess Purging 
	Operation – Excess Purging 
	ISD Reports- Front Panel Access
	Connecting to TLS
	Slide Number 50
	Slide Number 51
	Monthly Report- Balance
	Slide Number 53
	ISD Status Report - Balance
	Slide Number 55
	PMC Status Report- Vapor Polisher
	Carbon Canister Vapor Valve Status Report
	Course Agenda
	Reference Material
	Alarms
	PMC Warning Summary
	PMC Alarms- Troubleshooting
	PMC Set-up Alarms- Troubleshooting
	PMC Fault Alarms- Troubleshooting 
	Carbon Canister Sensor Fault Alarm History Report
	Smart Sensor Diagnostics
	Diagnostic Menu: Automatic Mode
	Diagnostic Menu: Manual Mode
	Diagnostic Menu
	PMC Diagnostics
	PMC Reports
	Vapor Polisher Diagnostic Report
	Vapor Polisher Diagnostic Event codes
	Daily Vapor  Polisher Diagnostic Report
	ISD Warning Posting
	ISD Alarm Posting
	ISD Alarm override
	ISD Alarm Summary
	ISD Alarm Summary (Cont...)
	ISD Alarm Summary (Cont...)
	Clear Test After Repair
	Course Agenda
	�Vapor Pressure Sensor Operability Test- Review�
	Balance Vapor Flow Meter Operability Test Procedure- Review
	Exhibit  11 Test Procedure
	Exhibit 11 Failures
	Exhibit 11 Failures (Continued)
	Exhibit 12 Compliance Test Procedure
	Thank you!

