Foxboro I/A Gulf Coast Users Group Meeting

May 17, 2007

The regular meeting of the Gulf Coast I/A User’s Group was held on May 17, 2007 at The Monument Inn Restaurant in LaPorte, TX.  Diane Harris opened the meeting and all in attendance were asked to state their names, where they were from and what type and size of Foboro I/A systems each site had.  The guest speaker for the program today is Maruti Dey (maruti.dey@ips.invensys.com).  His presentation is the Alarm Management Life Cycle.

The following are bullets from the slide presentation.

Alarm Management Life Cycle 

The Invensys Alarm Management Life Cycle is comprised of 4 distinct stages

1. Assessment

2. Design

3. Implementation

4. Optimization

Each provides unique offerings and benefits including:

· Operator decision support improvement

· Reduction of operator loading

· Design and implementation of advanced alarming in control system

· Reduction of nuisance alarms and alarm floods

· Reduction of risk of excursions, releases, shutdowns and regulatory incidents

· Increases of plant utilization, productivity and profitability

· Knowledge of experienced personnel captured

· Reduction of startup time for new plants and units

· Measuring and monitoring performance

The Portfolio is flexible: 

· Purchase one, some, or all of our offerings

· Solutions can be customized to meet your specific needs

Results of Poor Alarm Management

Major Accidents

· Three Mile Island - 1979

· Operators failed to recognize that a valve was stuck open and this seriously damaged the core of a nuclear reactor.

· “A saturation of 110 alarms hindered operators for 2.5 hours before they were able to understand the problem. Poor layout, visibility of process indicators,”

· Union Carbide, Bhopal – 1984

· A cloud of toxic gas killed over two and a half thousand people. A further quarter of the city’s population was affected.

· Herald of Free Enterprise – 1987

· A roll-on roll-off ferry sank rapidly in shallow water one hundred and eighty nine passengers and crew died.

· Texaco Refinery, Milford Haven – 1994

· An explosion and resulting fires at an oil refinery injured twenty-six people and caused £48M of damage plus major production loss.

· “In the last 11 minutes before the explosion the two operators had to recognize, acknowledge and act on 275 alarms.”

Major Accidents

· Channel Tunnel Fire – 1996

· Smoke from a fire that resulted in £200M of damage and lost revenue affected a number of passengers and some suffered shock.

Alarm Management Case Study
Power - Salt River Project

· Salt River Project (SRP) – 3rd largest public power utility with 6,500 MW generation supplied to 900,000 customers

· Revenue of $2.5B USD

· Named “Utility of the Year” in 2004 by Electric, Light & Power

· Participates in 10 power generation plants.

· Invensys performed Alarm Management at 2 power generation plants:

· Santan – 9 gas fired combined cycle units with 1,100 MW

· Navajo – 1 of 3 coal fired once through supercritical units with 800 MW

Customer Challenge

· Improve plant performance

· Reduce alarm rate and chance of missing important alarms

· “We were getting alarm horns all the time -- at startup, shutdown, and day- to-day operation. In one 18 hour period, operators were confronted with 5000 alarms, every one of which required intervention of some sort and 98 percent were designated top priority. The plant had to designate an operator just for alarm management.”

Solution

· Initial Alarm System Performance Assessment

· Alarm Philosophy Workshop

· Alarm Philosophy & Design Functional Specification

· Alarm Rationalization

· Alarm Rationalization Implementation

· Advanced Alarming (Future)

Results/Benefits

Santan

· Reduced startup time and effort from 2 operators up to 4 hrs; to 1 operator less that 2 hrs

· Deleted 40% of alarm settings and resulting nuisance alarms

Navajo

· Deleted 44% of alarm settings and resulting nuisance alarms

EEMUA Has Established Best Practices

Engineering Equipment and Materials Users Association (EEMUA) published in 1999:

· Alarm Systems: A Guide to Design, Management and Procurement – EEMUA Publication No. 191

· For example, EEMUA No. 191 says, with respect to alarm volume presented to an operator:

· The recommended level of alarms should be 150 alarms per day, approx 1 every 10 minutes is ideal and 1 every 5 minutes is considered manageable

· In general the guideline says that an operator can’t handle more than 1 alarm per minute

Why do Alarm Improvement Now?

The RULES Have Changed

Current and Emerging “Standards”

· EEMUA

· This is the defacto world guide

· Almost 100% user-centric

· Lays out design and performance metrics (most are human-factors based)

· ISA SP18

· Developing US Recommended Practice

· Will “issue” in 2007-2008

· Will likely form the foundation for OSHA

· OSHA

· Relies upon the general interpretations of CFR 1190.119(e)(3)(iii)

· But this will change with SP-18

Alarm Management


Assessment

· Baseline Alarm System Performance

· Identify Specific Problem Areas

· Nuisances

· Alarm Bursts or Floods

· Priority Distribution

· Too Many Alarms Configured

· Routed to Wrong Operator

· Compare to Industry Best Practices

· Make Recommendations for Remediation

Operator Survey

An operator survey is done prior to the workshop to get the views of the operator on the present state of alarms and is used in the study.

Alarm Philosophy Workshop

· 2-3 day workshop at client site

· Alarm Management Overview

· Control Room Walkthrough

· Alarm System Performance Study Review

· Operator Survey Analysis

· Alarm Philosophy Overview

· Alarm Philosophy Development

Alarm Philosophy & FDS

· Philosophy should be applicable to any DCS system

· Design should address specific parameters in each DCS system which will be rationalized

· Many times, either philosophy or design is done but not both.

· Too often, plants try to fix low-hanging fruit without an objective basis of an alarm philosophy

Alarm Rationalization

· Requires extensive database preparation – add alarm analysis results into database to instill focus for team

· Requires knowledge of downstream connections to ensure not deleting alarm required for logic
· There is more to rationalize than priority and setting (ex: operator routing, text, description)

· Requires a facilitator to provide neutral opinion and lead team in enforcing alarm philosophy

Alarm Implementation

· Too often, alarm management services stop after alarm rationalization and don’t change control system

· Preferable to have implementation automated to reduce time and mistakes

· This can be time consuming because there needs to be coordination with operations so there are no plant upsets

· DCS vendors have advantage in this area because of intimate knowledge of control systems

Chattering Alarm Resolution

· Alarms that transition into and out of alarm in a short amount of time 

· They are nuisance alarms because:

· each recurring alarm provides no new actionable information 

· become a distraction for the operator 

· The criteria of 3 alarms per minute is used to identify chattering alarms
· Possible causes:

· Noise on a process variable when it is near an alarm setting 

· Instrument problems in the field

· Improperly specified alarm deadband or filter times

Advanced Alarming

· Should be implemented in real-time and not in a delayed fashion

· Should be implemented in high-fidelity fault-tolerant control system processors

· Candidates are identified in alarm rationalization process and noted in database

· Desired advanced alarming techniques should be discussed and noted in alarm philosophy discussions

Alarm Shelving

· A new package will soon be available for I/A users to shelve alarms.  More information can be obtained from the product specification sheet PSS 21S-2B12 B4.  A preliminary copy of this will be sent to the attendees of this meeting.

· Alarms can be un-shelved manually by an operator or automatically after timer expires.

· Operator can view and print list of shelved alarms

· Application runs within controllers for high reliability

· Operator Interface

· Select alarm on CAD and select “Shelve Alarm” button

· Dialog box appears to shelve alarm for user specified amount of time or default up to a maximum time

· Alarm is suppressed from CAD until timer expires or operator unshelves

Grouped Alarm

· Functionality – Single alarm from consolidation of related alarms

· Benefit – reduces quantity of standing alarms and severity of alarm floods

· Sometimes called Common Alarm

· Related alarms are of same priority

· Related alarms require same initial response

· Reinitiating related alarm reactivates Grouped Alarm

· Does not reduce alarm frequency related to re-initiation

· Indicated on overview graphic displays to draw attention to a problem area

· Require review of First-Out or Sequence of Events displays to determine cause

· Sources for applications

· Equipment related events or disturbances

· Turbines, compressors, generators, expanders

· Pumps

· Boilers, fired heaters, furnaces

· Heat exchangers

· Safety shutdown interlocks

· Fire and Gas interlocks

· Process interlocks

Alarm Suppression

Redundant Voted Alarms

· Functionality – More than 1 alarm for the same setting from redundant measurements are suppressed

· Advantage – reduce quantity of standing alarms

· Measurements may come from different instruments or systems (BPCS and SIS)

· One alarm displayed to operator, others are suppressed

· Fault diagnostics comparing measurements routed to a historian or maintenance workstation


Eclipsing Alarms

· Functionality – Escalation of an abnormal situation causes:

· High-High to suppress High alarm

· Low-Low to suppress Low alarm

· Advantage - reduce quantity of standing alarms

· Without Eclipsing Alarms

· Escalation causes 2 simultaneous standing alarms (i.e. High and High-High)

· While both alarms are standing, presence of 2nd alarm provides no useful information

· Requires 2 alarm acknowledgements (i.e. High and High-High)

· With Eclipsing Alarms

· Escalation causes max of 1 standing alarm (i.e. High-High)

· When measurement clears 2nd alarm; 1st is auto re-initiated (i.e. High-High clearing re-initiates High).  Re-initiation doesn’t require acknowledgement.

· Requires 2 alarm acknowledgements 


Equipment Out of Service Alarms

· Functionality – Alarms are suppressed or priority changed when equipment is not running

· Benefit – reduce quantity of standing alarms and severity of alarm floods

· Equipment out of service may be entire units or large areas of the plant

· Auxiliary system alarms may not be suppressed while equipment is out of service i.e. low lube oil pressure alarm

Equipment Out of Service Alarms
· Utility alarms may not be suppressed while equipment is out of service
· Logic to determine equipment is stopped must include all operating modes

· Alarms must be re-armed at appropriate point in equipment startup sequence
· Consequential and Stale alarm analyses identify candidates for suppression



State Based Alarms

· Functionality – Alarms are suppressed or priority changed in operating states or modes when they are not relevant

· Benefit – reduce quantity of standing alarms and severity of alarm floods

· For example, drier beds may have temp alarms suppressed when in adsorption or regeneration mode

· Modes could be automatically determined from instrumentation or operator switches/push buttons


Event Based Alarms

· Functionality – Alarms are suppressed or priority changed during an event or disturbance when measurement go outside their normal ranges as expected

· Benefit – reduce quantity of standing alarms and severity of alarm floods

· Typically cause greatest alarm load

· Event must be definable

· Significant event generally results in domino effect of equipment or unit trips

· Proper prioritization is important so operator can concentrate on most critical alarms


Equipment Under Test

· Functionality – Alarms for Equipment Under Test are suppressed

· Benefit – reduced nuisance alarms

· Several alarms may be generated when equipment undergoes testing

· Typically for mechanical equipment and shutdown systems

· Priorities can be changed so that alarms are routed to the historian or maintenance workstation

· Maintenance overrides should be limited per area or unit

Alarm Priority Reduction

Alarm Load Shedding

· Functionality – Lower priority alarms are suppressed during an alarm flood

· Benefit – reduce quantity of standing alarms and severity of alarm floods

· Alarm Manager Filtering allows operator to load pre-configured filter during alarm flood situations

· Requires alarms to be properly prioritized; otherwise high priority alarms may be accidentally suppressed

· Global Alarm Inhibiting allows operator to suppress lower priorities on a unit or compound level

Pattern Recognition

· Pattern recognition provides operator advanced information to predict future plant situations

· PATALM Block

Alarm Manager Filtering

HMI Design

· Same alarm routed to more than 1 operator – resulting in uncertainty in alarm ownership and increased burden

· Lack of proper hierarchy in process graphics (ex: Plant Overview, Unit Overview, Equipment/Process Overview)

· Process Graphics not designed with alarming in mind (ex: Distinguishing between priorities and alarm type)

· Lack of strategy for operator (view alarm list or graphic, when to acknowledge, respond by time or priority)

Final Alarm Management


Assessment

· Baseline Alarm System Performance

· Identify Specific Problem Areas

· Nuisances

· Alarm Bursts or Floods

· Priority Distribution

· Too Many Alarms Configured

· Routed to Wrong Operator

· Compare to Industry Best Practices

· Make Recommendations for Remediation

Old Business:


There was no old business.

New Business:


Diane stated that she does not have the time to devote to the User Group as President as she had in the past and wanted to relinquish her duties. Winston Jenks (winston@capesoftware.com)  of Cape Software volunteered to take over the position as President and Diane will work with him for a smooth transition.   Craig Jordy (craig_e._jordy@oxy.com) will continue as Activities Director and Jim Kahlden (jim.kahlden@lcra.org) will continue as Recording Secretary. 

The 2007 North America Foxboro User Group Meeting is scheduled for July 15th through July 18th in Boston.  You can sign up on the Foxboro website www.foxboro.com/us/eng/UG07.htm .  The next scheduled Gulf Coast User Group Meeting will tentatively be held August 8, 2007.

Round Table:


Due to lack of time, no round table discussion was held.

There being no further discussion, the meeting was adjourned.
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