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October 17, 2001 
 
TO: NeSSI X-Team Reviewers 
 
From: NeSSI Project Coordinators 
 
Subject: NeSSI Electrical Protection Methods/Issues Review 
 
 
First of all, we would like to thank you for offering to join a select small team of chosen 
specialists to review this issue for us.  As several of you may recall from the Houston ISA2001 
open meeting, the issue of what area classification and the protection methods to specify in the 
NeSSI specification became a major issue of discussion.  We agreed to work with a team of 
experts and specialists (you - our X-Team) and review this issue and develop a recommendation.  
Please complete and return your evaluation by Monday, November 5th  .  We anticipate 
arranging a team phone conference to review/recap the findings, recommendations, and 
comments contributed by the X-Team. 
 
Our initial approach is to ask you to review and comment on the attached document.  Please treat 
them as both a questionnaire and a straw man of sorts.  We are also emailing you a Fisco.doc 
(fieldbus IS spec.), attached to this same email.  It is here for your reference, should you desire to 
utilize it.  We would like to hear your replies to the questions and any other comments you may 
have concerning this issue.  The “Proposed Vision …” is the straw man.  We believed that the 
questions/review could be too vague and confusing without some criteria to reference them too.  
This is basically the vision that we had evolved earlier and we do not want you to become too 
locked into addressing the questions only from its’ perspective.  Please feel free to offer any other 
ideas and approaches.  When doing so, please try to keep in mind that it contains several of the 
criteria/ideas that led us to our approach.  If you differ with these ideas, please explain the 
reasoning that you feel they may not be appropriate. 
 
 
A few of these ideas/thoughts: 
 
Creating different versions for non-hazardous, Div/Zone 1, Div/Zone 2, etc. would reduce the 
volumes of each to levels that may not be appropriately economical for any of them. 
 
We felt that Intrinsic Safety (IS) Ex ib offered an economical way to meet most of the 
requirements and gave us a total reduced purchasing, installation, and maintenance cost (wiring, 
hot work permitting, etc.).  We chose to use a Total Cost of Ownership approach. 
 
We wanted a flexible plug and play system and felt that Intrinsic Safety gave it to us, as the 
connections could be smaller and easier to make and break than Ex d, conduit systems, etc.  
 
The USA and the UK independently developed the IS concept at about the same time, as a result 
of several mine disasters.  The first application of the IS concept was in UK mines as early as 
1936, but they didn’t produce a standard.  The USA, in the 1958 NEC was the first to recognize it 
in a national standard.  In 1965, both Germany and the USA (ISA 12.2) were the first to publish 
standards written specifically to IS.  But the USA was much slower to implement it than Europe.  
This was partially because of the Division verses Zone systems.  With the harmonization of 
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electrical standards do you still see this as an issue?  Would you see an Ex ia verses Ex ib issue 
developing?  Is IS now widely accepted in the USA and Canada?  
 
 
Thanks again for your time and assistance.  Feel free to contact any of us with questions (our 
contact information is at the end of the questionnaire).  Please return you response to 
jtatera@seidata.com . 
 
 
Sincerely, 
 
Jim, Peter, and Rob  



 Page 3 

 
 
October 16, 2001 
 
Subject:  X-TEAM  Review 
 
Desired Outcome and Questions 
We require feedback on the proposed Electrical Protection Methods put forth in the enclosed 
NeSSI Vision and Design Criteria.  Could you help us out by answering some or all of these 
questions?  Certain questions may be specific to those who have knowledge of CANbus systems.  
For those of you who are not familiar with these just skip over them. 
 
Electrical Protection/IS: 
1. Do you agree with the Electrical Protection Methods proposed by NeSSI?  If not what 

methods would you suggest as an alternative for each of the Methods suggested? 
2. What alternate Electrical Protection Methods could be adopted to reduce the costs? (Explain) 
3. Is IS method Ex ib globally accepted?  Should we consider Ex ia? 
4. Do you agree that IS would be the optimum way for plug and play connectivity?  Are there 

alternatives that would support plug and play? 
5. Can the FISCO (Fieldbus Intrinsic Safety Concept) be leveraged for the NeSSI bus?  (Who 

could help us with this?) 
6. In your opinion what Electrical Protection methods would provide the lowest Long Term 

Cost of Ownership (LTCO) costs?  Does the NeSSI vision support low LTCO? 
7. Do the Methods of protection proposed, in your opinion, have global acceptability (i.e. does 

any of our proposed Methods of Protection violate any codes to your knowledge?) 
8. Do you have any issue with encapsulating sensors?  Do we need to make them maintenance 

adjustable? 
9. Can we get combo pneumatic/solenoid type actuators that use little power?  (Who can help us 

with this?) 
10. Do you have any suggestions on how we can reduce our power requirements? 
 
Heating: 
11. Do you have any suggestions on the optimum heating techniques for the optional substrate 

heater?  Could a heat pipe be employed? Other electrical methods? 
12. Do you have any suggestions on heating technique for the optional enclosure heater?  do we 

need an enclosure heater if we heat the substrate? 
13. Can/should DC voltage be used for the substrate heater(s)? 
 
Cabling/Connectors: 
14. Do we need special cabling for IS wiring?  (special braiding, marking, certification, etc.  If so 

who would know this or provide this?) 
15. Do we need a special connector for IS wiring? (e.g. special mechanical design for mechanical 

tension, vibration resistance, etc.?  Who would know this?  Who could supply this?) 
16. Should we adopt two connectors on each device to daisy chain or should we have one 

connector on each device and use “T” connectors to daisy chain?  Should the Power and 
Signal cables be separate? 

17. Do you have any suggestions on how we can get a standard IS connector?  Would an ISA 
committee be useful to drive this? 
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CANbus Connectivity: 
18. What, in your opinion, would be the issues getting 10 devices on a single bus system such as 

CANbus? 
19. Do you think there will be an issue getting an Intrinsically Safe CANbus like system? 
20. How many wires should be used in a CANbus like wiring cable in order to make it acceptable 

for all CANbus variants? 
 
Sensor Analytical Manger (SAM): 
21. Where do you think would be the best location for SAM - inside or outside an enclosure?  

(Should it be in the sample system enclosure?} 
22. Do you think encapsulating SAM and placing inside the enclosure would be desirable? 
 
Reliability/Cost of Ownership: 
23. Does the NeSSI vision promote the ability to have the highest “operational” time?  if not 

what would be an alternative? 
24. Does the NeSSI vision support the ability to have lowest maintenance costs?  If not, what 

could help lower the maintenance costs? 
 
What Area Classification (Division 1, Division 2, others): 
25. Our belief is that the expected cost differential (premium) between Methods of Protection 

required for Div 2 vs. Div 1 devices will not be substantial. If you disagree could you provide 
specific examples where this is not the case and provide alternate Methods that would be 
more cost effective.  Use Figure 1 as a reference. 

 
Other: 
26. Other suggestions? 
 
Ultimately we would like each of you to comment whether the NeSSI Vision proposed is viable, 
flexible, global and cost effective way to meet the next generation of miniature, modular systems.  
If you find our vision unacceptable, or you have alternative suggestions, we would like you to say 
so.  Ultimately we want tacit acknowledgement that, based on your current understanding of best 
Electrical Protection Methods and current and emerging miniaturization and connectivity 
technologies, that the NeSSI Vision and Design Criteria are indeed the correct ones - and we are 
all heading down the right path. 
 
 
Jim Tatera - Tatera and Associates 
812-265-2301 
jtatera@seidata.com 
 
Peter van Vuuren  - ExxonMobil Chemical 
281-834-2988   
peter.vanvuuren@exxonmobil.com 
 
Rob Dubois- Dow Chemical 
780-998-5630 
rndubois@dow.com 
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Proposed Vision & Design Criteria for NeSSI 
 
 

Background 
Recently at an ad-hoc open session held during the Houston ISA 2001 show (September 10-13, 
2001) questions were raised concerning the Methods of Protection and cost issues for 
“electrifying” NeSSI.  It was agreed that a small team would be formed to review the issues and 
make recommendations.  This team is referred to as the NeSSI X-Team. 
 
 
NeSSI Vision 
We believe that the world trend in technology is heading towards miniaturized devices. Many 
devices, either existing or under development, can be manufactured in very small sizes with low 
power requirements. This trend lends itself to the use of Intrinsic Safety (IS) as the preferred 
Electrical Method of Protection for NeSSI sensors and actuators (collectively referred to as 
devices). These can be readily mounted on a miniature, modular substrate. Encapsulation will be 
preferred since high reliability of devices makes them rugged, zero maintenance, and a toss away 
item with a life span in excess of 10 years.  Wiring requirements may negatively impact this.   
 
NeSSI envisions utilizing a global, broad-based electrical approval for all geographical regions.  
NeSSI envision that a combination IS signal/power serial bus can handle any combination of ten 
or more devices and be protected by a single IS device.  NeSSI envisions an IS ‘plug and play’ 
device connection method using a globally standardized connector.  Lowest long-term cost of 
ownership is very important. 
 
We are now living in a new and fast changing world. We believe that Class I, Zone/Division 1 is 
the appropriate Electrical Classification to meet the needs of next generation of miniature, 
analytical sampling components.  We acknowledge that all samples are not hazardous.  We feel 
that a huge majority of those in our industry are hazardous and that non-hazardous samples can 
utilize sampling systems that are designed for hazardous areas.  
  
Methods of Protection Proposed for NeSSI (Refer to Fig. 1) 
NeSSI proposes Methods of Protection suitable for Class I, Division/Zone 1, Groups A to D and 
T4 rating.  The following Methods of Protection have been advanced to achieve that 
classification: 
• Intrinsic Safety (Ex ib) and Encapsulation (Ex m) for the sensor/actuators 
• Explosion/Flame Proof (Ex d) for the enclosure heating or cooling system.  
• Explosion/Flame Proof (Ex d) for the Sensor Analytical Manager (SAM). 
• Encapsulation/Potting and Over-temperature Trip for the optional Substrate Heater(s) 
• Intrinsic Safety (Ex ib) for the wiring methods for the sensor/actuator bus. 
• Explosion Proof (Ex d) for the wiring methods for the optional Enclosure (120/240 VAC) 

Heater(s) or Cooler(s). 
 
 
Scope for X-Team Consideration 
• Devices such as pressure, temperature and flow sensors as well as electrical actuators 

(solenoid, motorized, etc.) mounted on the substrate. 
• Heaters and coolers for the substrate and enclosure.  May be electrical, heat pipe, etc. 
• Wiring (cabling/connectors) for sensors/actuators 
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• Wiring (cabling/connectors) for heaters.  
• Sensor Analytical Manager (SAM) electronics typically include a single board computer, a 

power supply and an Intrinsic Safety Barrier to protect the sensor/actuator wiring.  The SAM 
can be mounted inside or outside of the Enclosure. 

• NeSSI Gen II SAM handles sample system operation and is not an Analytical Controller. 
• Analyzers and Analytical Sensors are out of scope.  (This being said, small Intrinsically Safe 

analytical sensors, that are capable of being mounted on the substrate, would be highly 
desirable!) 

• SIL (Safety Integrity Level) and SIS (Safety Instrumented System) regulations are out of the 
scope of this review. 

 
 
NeSSI Installation Scenario 
NeSSI electrical components are mounted in an Enclosure, which is normally not vented or 
purged, through which flammable (hydrocarbon) fluids pass confined in a combination of tubing, 
substrates, manifolds and passive components (filters) and active components (valves) as well as 
devices (such as sensors).  Both the passive and active components and devices are mounted to 
the substrate using elastomer materials such as O-rings.  Some valves have packing glands that 
serve as dynamic seals.  Certain applications, such as those requiring PPB analysis (high purity) 
may employ metallic seals - this however is the exception.  There may be glass-sealed interfaces 
with the sample/process used for certain optical techniques. Seal and packing gland leaks would 
be considered the normal mode of leakage within the enclosure.  More seriously and less likely 
are optical component ruptures. Other than a small relief/rupture vent in the bottom, the enclosure 
it is non-ventilated in order to maintain good temperature control. 
 
The Enclosure interior is Division/Zone 1.  The components contained in the Enclosure are 
intended for installation either indoors or outdoors in electrically classified areas - mostly 
Division/Zone 2 and rarely Division/Zone 1.  
  
 
Additional and Auxiliary Anecdotal Information 
A highly experienced Analyzer Engineer, when questioned about the type of Enclosure described 
in Fig. 1, stated:  “When I open this Enclosure, I get a strong odor of hydrocarbons, which 
appears to be collecting via miniscule leaks that collect over a matter of time.  I find it hard to 
believe that the interior of an Enclosure would not migrate to a Division 1 environment as 
equipment tolerances wear.” 
 
Instrument enclosure manufacturers use NEC 500-4 (a) to classify the interiors as Division 1.  
O’Brien Corporation has designed their heaters and electrical wiring methods to comply with 
Division 1, Groups B, C, D.  Intertec, another major instrument enclosure manufacturer, provides 
heaters and electrical components suitable for the interior of Enclosures approved in all electrical 
jurisdictions suitable for Groups A, B, C, D.  Both heater manufacturers have unique methods of 
over-temperature protection. 
 
For those of you who are familiar with Pressurization and Purging terminology this is how we 
would define the Enclosure.  The Enclosure described is defined in NFPA 496 Purged and 
Pressurized Enclosures for Electrical Equipment jargon - as “Having an Internal Source of 
Flammable Gas or Vapor.  
 



 Page 7 

 Fig. 1 Enclosure
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NeSSI Design Criteria 
1. Plug and Play wiring connectivity for pressure/temperature/flow sensors and mini-actuators.  

By plug and play we mean hot swappable in the field and capable of being disconnected and 
connected quickly with a simple (or no) tools. 

2. Electrical certification/classification will be such that it can be applied in any geographical 
location (e.g. Europe, North and South America, Asia, etc.) without special inspection, 
permission, certification or interpretation. 

3. Suitable for Class I, Division 1/Zone 1, Groups A-D universal suitability and T4 (135 C) 
temperature rating. 

4. The certification must comply with all applicable codes e.g. IEC, NEC, CEC codes which 
govern the interior of enclosures which house conduits and components that carry hazardous 
(flammable) fluids. 

5. Have the lowest cost to purchase and cost to maintain over time (prefer that we do not use 
utilities such as instrument air and/or nitrogen.) 

6. Support the installation of miniature sensors and actuators that are suitable for direct substrate 
mounting. 

7. Eliminate the need for automatic power disconnection that may be required for certain power 
interlock disconnection strategies. 

8. Capable of opening the Enclosure without a work permit. 
9. Meets all current safety requirements. 


