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President's Corner 

 
June Meeting 

 
Subject: Safety Instrumented Systems 
 
Date:  June 25, 2001 
 
Time: 6:00PM Social; 6:30PM Dinner; 7:00PM-

8:00PM Presentation. 
 
Location:  The Marriott (off Pelham Road and I85) 

 
Speaker: Mike Scott, Safety Systems Specialist 

with AE Solutions 
 
Speaker Bio:  
Member of ISA and AIChE; Chairman of an 
upcoming Panel Session on Safety Instrumented 
Systems for Batch Processes at ISA 2001 in 
Houston, TX; Upcoming Panel Session participant 
on Safety Integrity Level Selection & Verification at 
ISA 2001; Past member of Process Industries 
Practices (PIP) Safety System Task Team; 
Licensed Professional Engineer in Georgia and 
South Carolina; Registered to become a Certified 
Functional Safety Expert (CSFE) by examination 
at ISA 2001 
 
Presentation Overview: 
This presentation will focus on the impacts of 
current regulations, as well as, trends in industry, 
which have direct bearing on the design, 
maintenance, and operation of new and existing 
process facilities. It will provide insight on how to 
apply and comply with the performance based 
standard ANSI/ISA S84.01, - "Application of Safety 
Instrumented Systems for the Process Industries", 
which has formalized the process industry's 
approach to safety systems, and provides a 
method to achieve compliance, improving overall 
safety of their facilities. Examples of a typical 
process will be used to review and discuss each 
portion of the Safety Lifecycle. 
  
 

RSVP to: Norton Cater: 864-627-3630 

By Richard D. Secoolish  
 
Well it is the end of the year…ISA speaking. Our year 
runs from September to June, just like academia.  A big 
part of ISA is education. This month our guest speaker 
will discuss Safety Instrumented Systems.  In the near 
future, we will be presenting a grant to Clemson 
University. ISA has always been well thought of when it 
comes to continued education and industrial standards. 
 
This year marks a new beginning for the Western 
Carolina Section of ISA. New officers, all of which have 
volunteered to continue through next year, since we 
restarted the section in January of this year. There are 
some slots vacant so we are continuing a search for 
officers. If you are interested in getting more involved 
with ISA, please contact an officer via phone, email or at 
the next meeting. 
 
Expect something “different” next year, which is 
September.  New activities, new locations, new faces, 
topics... there are many changes taking place within ISA 
and within Western Carolina.  I hope you join us as we 
venture into unplotted territory.  
 

 
 
Are Your Instrumented Safety Systems Up 

to Standard? 
A new ANSI/ISA standard sets specific 

mandates for the integrity of such systems. 
Kimberly A. Ford and Angela E. Summers, Ph.D. PCE, 

Triconex Corporation 
(This paper was published in Chemical Engineering Progress, 

November 1998) 
Engineers involved with a process unit that utilizes an 
instrumented system to prevent or mitigate potentially 
unsafe conditions need to be aware of the new 
requirements within ANSI/ISA S84.01-1996. In February 
1996, the "Application of Safety Instrumented Systems 
for the Process Industries" (1) was approved by the 
Instrument Society of America (ISA) and, in 1997, it was 
adopted by the American National Standards Institute 
(ANSI). This standard, which is considered by the U.S. 
Environmental Protection Agency (EPA) and 
Occupational Safety and Health Administration (OSHA) 
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as an accepted industry practice, has placed many new 
requirements on the design, selection, installation, 
operation, and maintenance of instrumented safety 
systems.  Although neither the EPA nor OSHA rules 
explicitly state that compliance with this standard is 
required, both frequently refer to adhering to "accepted 
engineering standards and practices" (2,3). OSHA 
specifically states in 29 CFR 1910.119, Paragraph 
(d)(3)(ii): "The employer shall document that the 
equipment complies with recognized and generally 
accepted good engineering practices." Both OSHA and 
EPA define good engineering practice as following 
recognized industrial standards, including those of ANSI. 
With over 100 user companies represented on the 
ANSI/ISA S84.01-1996 Committee, the standard 
produced clearly represents a consensus of both users 
and vendors, and the committee membership 
unanimously endorsed the document as an "accepted 
industry standard." Its requirements ensure that safety 
instrumented systems (SISs), including field 
instrumentation, logic solvers, and final elements, are 
designed, operated, and maintained to ensure safe 
operation of the process unit. This standard now joins 
the other industry accepted standards, such as the 
American Society of Mechanical Engineers (ASME) 
codes for vessels, the National Fire Protection 
Association (NFPA) codes for burner management, and 
the Institute of Electrical and Electronic Engineers 
(IEEE) codes for electrical systems.  Most operating 
companies have strict compliance policies for these 
standards and would rarely, if ever, violate their 
requirements. Certainly, the new ANSI/ISA S84.01-1996 
standard should be treated similarly. 
 
What does the standard address? 
The interpretation and implementation of the 
requirements contained in ANSI/ISA-S84.01- 1996 
provide a new challenge for the chemical process 
industries (CPI). The objective of the standard is "to 
define [the] requirements for safety instrumented 
systems." The SIS boundaries include all elements of 
the system, from the field sensor to the final element 
connected to the process, including inputs, outputs, SIS 
user interfaces, power supply, and the logic solver. The 
standard addresses a number of logic-solver 
technologies, including electromechanical relays, 
solid-state logic, programmable electronic systems, 
motor-driven timers, hard-wired logic, and combinations 
of these technologies.  The standard is based upon a 
14-step safety life cycle. The safety life cycle addresses 
activities associated with the SIS, beginning in 
conceptual design and continuing to decommissioning. 
(See Figure 1.) The requirements of ANSI/ISA S84.01-
1996 actually begin in the sixth step of this life cycle, 
leaving the initial steps to the discretion of the operating 
companies. 
 
What impact will it have? 
The ANSI/ISA S84.01-1996 standard will prompt 
changes in many aspects of the design, operation, and 
maintenance of SISs. While it has been accepted 

practice for many years to mitigate potential incidents 
with instrumented systems, this generally has not 
included an assessment of what type of SIS provides the 
appropriate risk reduction. The requirement that the SIS 
be evaluated for its integrity is perhaps the most 
significant effect of ANSI/ISA S84.01-1996, because this 
evaluation typically leads to modifications of the design 
and increased testing of the SIS. The standard requires 
that the SIS meet a chosen safety integrity – a numerical 
target known as the safety integrity level (SIL).  During a 
process hazards analysis (PHA), the assessment team 
identifies potentially hazardous events, their causes, 
potential consequences, and the safeguards that are in 
place to prevent or mitigate them. The PHA team then 
determines whether the existing safeguards are 
adequate or whether additional risk reduction is required. 
If the existing situation is found to be unacceptable, 
action items are developed to guide the engineering 
team to the solution.  The standard now requires that the 
user determine whether a SIS is necessary for adequate 
risk reduction for a particular event. The need for a SIS 
generally is quite evident from the list of existing 
safeguards and recommended actions. If an 
instrumented protection system either is provided as an 
existing safeguard or has been recommended, the team 
should indicate that a SIS is required.  Once the decision 
has been made to utilize a SIS for risk reduction, the SIS 
must be assigned a SIL, which is a relatively new 
concept for process engineers. ANSI/ISA S84.01- 1996 
defines three discrete integrity levels, SIL 1, SIL 2, and 
SIL 3 -- based on SIS availability and the probability of 
failure on demand (PFD), as presented in Table 1. SIL 
assignment is based upon the PHA findings and on the 
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device integrity; 
technology selection; 
SIS architecture; 
power sources; 
testing frequency; 
diagnostics; and 
security of access to SIS functions. 
The assigned SIL leads to the selection of architectures 
and to the commitment to a specific testing frequency. 
Table 2 presents a sample of typical SIS architectures 
that may meet the SIL performance requirements, 
depending upon the choice of testing frequency. A 
relative ranking of the SIS reliability is also provided. The 
reliability of a SIS is inversely related to its nuisance 
or spurious trip rate. When the reliability of the SIS is 
improved, the expected nuisance trip rate is lowered. 
Nuisance tripping can have a significant economic 
impact to the operating unit; therefore the relationship of 
SIS availability and reliability cannot be ignored. 
Whichever architecture is chosen, the commitment to the 
functional testing frequency should not be taken lightly, 
because it is as important to long-term system 
performance as any of the other design choices, 
including those shown in Table 2. For example, if during 
the conceptual design stage, annual testing is chosen, 
this frequency must be maintained throughout the life of 
the plant. If, later on, a change in the testing frequency is 
desired, the SIS architecture will likely have to be 
modified to maintain the SIL. All changes to the SIS will 
need to be addressed through a formal management of 
change (MOC) procedure that verifies that the SIL has 
not been compromised and the SIS revision has been 
properly documented.  Before detailed design can begin, 
the system performance must be verified against the SIL 
requirements. Quantitative techniques are utilized to 
model the system architecture and calculate the 
expected availability in terms of PFD. Three QRA 

techniques are applicable to this type of analysis: fault 
tree analysis, reliability block diagrams, and Markov 
modeling. If the original design cannot meet the SIL 
performance requirements, risk-reduction techniques 
must be employed to improve the design to meet the 
SIL.  The risk-reduction methods included in the SIL-
verification calculations must be clearly documented so 
that, as the process design is optimized and expanded, 
these elements are maintained. They also must be 
maintained throughout the remainder of the SIS life 
cycle, unless formal MOC procedures are applied. 
 
An important step 
The new ANSI/ISA S84.01-1996 standard is the first in 
the U.S. to establish specific requirements for the 
design, availability, installation, operation, maintenance, 
decommissioning, and documentation of SISs. For some 
firms, this will require a paradigm shift in their policies. 
Many companies now seem to be struggling with SIL 
assignments and quantitative assessments. There is no 
question, however, that the insight and vision of the S84 
Committee members to finally link risk assessment and 
management with good engineering practices will 
make the CPI safer and will help protect workers, the 
community and the environment. 
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Starting with the next issue of the 
newsletter, The WESCA ISA Section will initiate a 
contest.  If you find your email address hidden in 
the newsletter, you are eligible for a prize.  There is 
an example of what to expect hidden in this 
somewhere in this newsletter.  Look for the email 
address in the text or ads. 
 
This is a way for us to update our member email 
mailing list, allowing us to communicate to you 
more effectively, and have some fun doing it. 
 
To submit your email address, simply send an 
email to lpditton@member.isa.org.  Your record will 
be updated. 

Make Sure We 
Have your Correct 
Email Address!! 

Visit our Website at: 
http://www.isa.org/~wesca 
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Levels for your Safety Instrumented 
Systems", Proceedings, ISA TECH/97, Anaheim, ISA, 
Research Triangle Park, NC (1997). 
"Guidelines for Safe Automation of Chemical Processes", 
Ctr. for Chem. Proc. Safety, AIChE, New 
York (1993). 

What Kind of Member Are You? 
by Tom Stout  

(Reprinted from ISA Website) 

This particular column does not have a strong 
connection with my typical column dealing with licensing 
and certification, but it does have some relationship with 
professionalism.  

2001/2002 Section Officers 
 
President: 
Richard Secoolish 
NSI, Neal Systems Inc. 
1505 Heather Glen Road 
Kannapolis, NC 28081 
Email: roads@mindspring.com 
Phone: Toll Free 1 877- 632-5797, local 704 938-8703 
 
Vice President and Program Chairman: 
 
Vacant 
 
Membership: 
Roy A. Simmons 
Spectrum Engineering Services, Inc. 
7001 Pelham Road Suite K 
Greenville, SC 29615 
Email: rsimmons@spectrum.cncoffice.com 
Phone: 864-289-0431 
 
Newsletter Editor and Webmaster: 
Lawrence P. Ditton 
Duke Power Co. 
Mail Code ON01MA 
7800 Rochester Highway 
Seneca, SC 29672 
Email: lpditton@member.isa.com 
Phone: 864-885-3867 
 
Secretary: 
Daniel Flynn, P.E.  
Megaflex, Inc. 
72 Castellan Drive 
Greenville, SC 29650 
Email: megaflex@bellsouth.net 
Phone: 864-627-7712 
 
Treasurer: 
Steve White 
James C White Company 
PO Box 5461 
Greenville, SC 29606 
Email: jcwtubetrack@worldnet.att.net 
Phone: 864-288-4692 
 
Historian: 
Norton E. Cater, P.E. 
Robert S. Hudgins Co. 
1200 Woodruff Road 
Bldg. A-3 
Greenville, SC 29607-5732 
Email: NortonCater@RSHudgins.com 
Phone: 864 627-3630 
 

In 1991, I attended a California Society of Professional 
Engineers/ National Society of Professional Engineers 
(NSPE) annual meeting in San Diego.  

One of the speakers, Jim Dalton, then an NSPE staff 
member, talked about membership recruitment and 
retention.  

Afterward, I tried to recall one of his slides about levels 
of membership.  

After periodic but failed attempts to reconstruct Dalton's 
list, I saw him at an Engineering and Technology Board 
of Directors Meetings in March.  

He subsequently passed me the following list of "Levels 
of Membership Motivation."  

1. Policy makers - Board and Executive Committee 
members who set the course  

2. Program leaders - Committee chairs who develop 
ideas  

3. Program activists - Committee members who 
commit their time and efforts  

4. Helpers - Willing to help with a single task, 
experiment with commitment  

5. Participants - Show up for planned activities, 
participate in programs  

6. Trackers - Follow what is going on, use the 
information but never surface  

7. Loyalists - Believe in cause, belong to support the 
mission, but that's it  

8. Symbolists - Looks good on resume, expected of 
them  

9. Oblivious - Confuse membership with licensing or 
something else  

10. (About to) Drop Outs - They've made their last 
dues payment.  

Don’t Forget to Attend the Next Meeting!! 
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Get Connected With Your ISA Membership 
 
Connect to a world of opportunity and success when 
you use your ISA membership features. 
 
InTech magazine - Read hot-off-the-press technical 
news. Delivered right to your mailbox each month. 
InTech keeps you up-to-date on breaking technical news 
and products. Plus, at www.isa.org you can read 
selected articles, search back issues, and participate in 
a members' forum through InTech online. 
 
Annual subscription to ISA News & Views- Members-
only monthly newspaper thatfeatures news and relevant 
information for all ISA members. 
 
ISA Directory - Use this complete guide to 
manufacturers to locate the technology products you 
need from flowmeters to fieldbus. A print version valued 
at $100 and a free online version keeps this handy 
reference tool at your fingertips. (Print Copy - U.S. & 
Canada; CD ROM - Outside U.S. & Canada) 
 
E-news & InTech News e-mail – Periodic e-mail 
information updates. 
 
Discounts on ISA Products & Services - From 
research to practical how-to, you'll find hundreds of 
books and conference proceedings authored by experts 
worldwide. Professional development options and 
training held in state-of-the art classrooms and labs are 
taught by expert industry-seasoned insructors. 
Webbased courses are also available. 
 
Inclusion in online Member Directory - Search and 
find other ISA members. 
 
Local Section Membership – Local networking and 
interaction. 
 
Annual subscription to Industrial Computing - Learn 
more about manufacturing, business systems and 
technologies that encompass enterprise integration and 
the supply chain. All active members of ISA may elect to 
a receive free subscription to Industrial Computing 
magazine. 
 
Annual subscription of Motion Control - Read articles 
that focus on the basics of motion control technology. All 
active members of ISA may elect to receive a free 
subscription to Motion Control magazine. 
 
Personalized ISA Homepage (must register online) - 
Personalized links to your local Section, Divisions, and 
standards committees in the left navigation bar 

throughout ISA OnLine, as well as access to certain 
content available only to ISA Members. 
 
E-mail Address and E-mail Forwarding Service (must 
register online) - Create an email address and manage 
your e-mail for duration of membership. 
(YourName)@member.isa.org 
 
ISAjobs.org - Free resume posting. The place to look 
for employment opportunities in the instrumentation, 
control systems, and automation industries. The annual 
ISA Career Fair is free for members.  
 
Society/Section/Committee Positions - Become an 
ISA leader and receive exceptional training from ISA. 
Through practical, hands-on experience develop new 
skills that serve you in your professional and personal 
life.  
 
Professional Recognition/Awards – ISA confers 
several awards recognizing experience and service to 
the industry and society. 
 
Special Member Privileges – Obtain discounts for 
various types of insurance, car rentals, hotels, credit 
cards, etc. 
 
Student Division Bonus - One FREE Division 
membership from EACH of two departments. 
 
Note: All ISA privileges are subject to availability as determined 
by member location, 
local laws and restrictions, and other factors. Some services are 
dependent upon 
member's submission of an application and service company's 
approval of it. Privileges 
offered may change without notice. *Available in the U.S. only. 
All contents copyright© 1995-2001. All rights reserved. Privacy 
and Legal Policies. Contact ISA at info@isa.org. 67 Alexander 
Drive, Research Triangle Park, NC, 27709, USA; Phone: 919-549-
8411; Fax: 919-549-8288 
ISA - The Instrumentation, Systems, and Automation Society 

The Probe is a publication of the Western Carolinas Section 
of the Instrumentation, Systems, and Automation Society, 
which is incorporated under the laws of South Carolina as a
Non-Profit Educational Organization. 
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Wanted—In search of ISA WESCA members 
that are interested in participating as officers 
as the section grows.  Respond to any of t
current board members with your interest.  

he 
 

Submit News and Events for the 
Newsletter to: 
Lawrence P. Ditton 

205 Cedar Dale Drive 
Central SC 29630 

lpditton@member.isa.org 
 

mailto:info@isa.org


The Instrumentation, Systems, and Automation Society  
First 
Class 

Postage 

Western Carolinas Section 
PO Box 16302 
Greenville, SC 29606 
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