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	US
	All
	gen
	Some general thoughts on the 1CD revision of OIML R137:

1. In the US, the ANSI B109 standards committee is in the process of developing a brand-new over-arching performance-based standard for all gas meters.  As much as possible, this new standard will be harmonized with OIML R137.

2. When complete, this new ANSI standard should help create a much more “level playing-field” between competing metering technologies in the marketplace (diaphragm, rotary, turbine, mass-flow, ultrasonic, etc.).  Currently, only rotary gas meters and diaphragm gas meters are covered by the ANSI B109 series of standards. 

3. The US wishes to work closely and cooperatively with the international effort to revise/improve R137, and, at the same time, maximize harmonization between R137 and the new ANSI B109 standard.


	
	

	US
	2 (Scope) + All
	gen
	US Scope comment A:

As much as possible, we would like to harmonize between the US draft ANSI B109 standard and R137.  The scope statements are obviously of high-level, big-picture importance to both documents.
In the next column, we have provided the proposed scope statement from our draft ANSI B109 standard – provided also as a suggested revision to R137.

For the most part, we believe the suggested text improves on the clarity of the R137 scope while keeping the intent consistent.  However, we have had lengthy discussions in the US about this scope – some of our discussions/questions about this scope are listed in the comments boxes below.
	Suggestion for revised scope section text:

2
Scope

This standard applies to gas meters based on any measurement technology that are used to measure the quantity of gas that has passed through the meter at operating conditions.  The quantity of gas can be expressed in volume, mass, or energy units.

This standard applies to gas meters intended to measure quantities of gaseous fuels or other gases.  The standard does not cover meters used for gases in the liquefied state, multi-phase, steam, compressed natural gas (CNG), or liquefied natural gas (LNG).


	

	US
	2 (Scope)
	gen
	US Scope comment B:

The following is a set of statements concerning inclusion of the measurement of “all gasses.”
a. The scope statement says that R137 is “intended to measure quantities of gaseous fuels or other gases.”  The way this is written, it says that it covers all gasses.  We want to ensure that this is truly the intent.

b. One way to possibly limit the scope somewhat is to do what we did in the scope of R117, saying that the document is limited to measuring systems that are subject to legal metrology controls (or custody transfer applications).

c. Manufacturers have estimated that at least 95% of US gas meters are used only for the measurement of natural gas.  Gaseous propane is probably the second-most-measured gas.  One thought is that maybe we should just limit the document to the measurement of “gaseous fuels.”  This is the area of expertise of those reviewing the document.
d. If the documents are really being written to properly cover all gasses (including, for instance, the measurement of in-plant process gasses), then we need to ensure the inclusion of “specialty-gas experts” in the technical work.  For example, if the document is being written to include the measurement of oxygen, there would probably be a need to include some special “cleanliness” requirements (somewhat similar to requirements for beer and milk measurement in R117).


	Please clarify the intent to include the measurement of “all gasses.”
	

	US
	2 (Scope)
	Gen + tech
	US scope comment C

The R117-1 scope includes the following statement “This Recommendation is not intended to prevent the development of new technologies.”

The concept of encouraging new technologies (and writing the document in a way that allows for their development) is also important in the ANSI B109 effort.

	Add a statement about allowing/encouraging the development of (as yet) unknown technologies.

	

	US
	2 (Scope) + Part 2 + All
	Gen + tech
	US scope comment D:

The R117-1 scope allows for the type approval of individual components (in addition to complete measuring systems).

While the concept of type-approving individual components makes sense and was fairly easy write into R117-1 (the requirements part), it has proven to be much more difficult to properly/completely implement this concept in the development of R117-2 (test methods).  
To illustrate the process that we are using in the IWG to develop R117-2, Enclosure (1) is included at the end of this document – it is a table showing the specific components that will be allowed to get a separate R117 type approval (cross-referenced with R117-1 requirements that apply to that specific component).  Only page 1 of 7 pages of the table was included for brevity.  The full table is available upon request.
It is not currently clear exactly which specific components will be allowed to obtain separate R137 type approval.

	1. Ensure full clarity about exactly which specific components will be allowed to obtain separate R137 type approval.

2. Improve the requirements section and the testing requirements section to ensure clarity about which requirements and tests are applicable for which specific components.  (See also US comment on Annex C.)

	

	US
	3 (Terminology)
	Gen + ed
	The working group to develop the new ANSI B109 standard is creating a large spreadsheet that will compare all of the R137 terminology with:

· terms from the VIM,
· terminology from other ANSI B109 documents, and

· terminology from a large American Gas Association (AGA) terminology document.
We will be happy to share this spreadsheet (and its conclusions/decisions) when it is complete in late Feb/March 2010.


	
	

	US
	5.1
	tech
	Need to ensure that the flowrate range (Qmin to Qmax , inclusive) is expressed in actual volume/time.


	
	

	US
	5.2
	tech
	It is implied, but never explicitly stated, that Qmax/Qmin (the “turn-down ratio”) is required to be ( 5.  If this is a requirement, it should be stated.

	Add the requirement that  Qmax/Qmin  must be ( 5.
	

	US
	5.3.4
	tech
	Section 5.3.4 states:

“For a gas meter with a built-in temperature conversion device, having only one indicating device displaying the volume at base conditions, the maximum permissible errors as indicated in Table 2 are increased by 0.5 % in a range of 30 °C extending symmetrically around the temperature tsp specified by the manufacturer. Outside this range an additional increase of 0.5 % is permitted in each interval of 10 °C.”
Some questions:

1. R137 (2006) limited this section to only mechanical meters with mechanical temp conversion devices – this has now been expanded to all meters with all temp conversion devices.  Why?

2. We acknowledge that some meter technologies may tend to operate less accurately at the limits of their temperature ranges.  But, the manufacturer makes the statement that the meter will meet the mpe(s) of Table 2 over the full rated operating conditions temperature range (Section 5.1).  Why does this section seem to significantly relax the mpe requirements at higher and lower temperatures?

	2. Clarify how Section 5.3.4 relates to Section 5.1 concerning temperature range in the rated operating conditions.
	

	US
	5.9
	tech
	Do not agree that the mpe should be doubled when “the ambient temperature is unequal to the gas temperature.”  The type approval lab should be required to achieve equal temps or the results of type approval should not be valid.  

Of course, it is very rare that the two temps would be exactly the same (maybe a tolerance could be provided, ± 1 or 2 deg C??).
Initial verification is a different situation where achieving equal temps is often not possible.
Even during initial verification, though, it is not clear why double the mpe was chosen.


	Propose to delete second sentence of Section 5.9.

5.9  Temperature

The requirements as mentioned in 5.3 shall be fulfilled over the whole temperature range, where the ambient temperature is equal to the gas temperature.   In case the ambient temperature is unequal to the gas temperature the double maximum permissible error limits apply.


	

	US
	5.10

(see also 

11.4.9)
	tech
	5.10
DURABILITY

Gas meters with internal moving parts shall meet the following requirements after being exposed to the equivalent of 2000 hours flow at Qmax …

a. The durability/endurance tests are (by far) the most expensive and time-consuming tests – therefore, the issues raised here are very important to all interested parties.

b. There was a great deal of discussion during the revision of R117-1 whether endurance testing would be required for all meters – or only those with “internal moving parts.”

· Argument A:  A fairness issue says that all of the different meter technologies should be tested the same way.

· Argument B:  Little is accomplished by endurance testing meters without moving parts – it is just a lengthy, expensive test.  The electronics on other meter technologies will be adequately tested by completion of all of the other testing requirements.

c. In R117-1, we decided to require testing on all meters.  But now, during the development of R117-2, we are leaning back toward only requiring endurance testing on meters with internal moving parts.

d. Maybe some other form of durability testing (other than lengthy, expensive, total-volume-based testing) could be developed for electronic meters.

e. For right now, while we have had significant internal debate about this, US participants in this work tend to support a requirement to do durability tests on all meters (not just those with internal moving parts).


	
	

	US
	5.10
(see also 

11.4.9)
	tech
	US comments on 5.10 (continued):

f. In the US, there is some discussion of the phrase “…exposed to the equivalent of 2000 hours flow at Qmax” …The issue is that running the test for 4000 hours at ½ of Qmax (for the same total volume through the meter) is not nearly as abusive a test – and therefore, not an “equivalent” test.
g. The “families of meters” issue is significant to durability testing.  Specific requirements concerning “families of meters” need to be covered somewhere in R137.  See also OIML R49 and R117-2.  (See also US comment on Section 11.3.1)
h. A harmonization note:  Another issue for the US is that all of our current ANSI gas meter standards require a 4000 hour “accelerated life test.”  US manufacturers are very supportive of reducing this requirement to 2000 hours – saying that if the tests are going to reveal a problem, it will happen in the first 2000 hours of testing.  US customers of these meters (the utilities), however, tend to support keeping the 4000 hour requirement.  This is a significant issue concerning harmonization with R137.


	f.  Consider a clarification of the term “equivalent.”

g.  Develop a section on “families of meters.”


	

	US
	5.11
	Tech
	Some comments on Section 5.11 “OVERLOAD FLOW”
We believe this requirement is very dependent on the meter technology.

· diaphragm meters can often go up to 200% without a problem;

· rotary meters require caution around 120%;

· it is easier for meters with no moving parts to accomplish this requirement.

Some meters stop registering when the in an overload status (like ultrasonic meters).

	Consider a possible revision to the wording of this requirement based on the comments.
	

	
	
	
	
	
	

	US
	5.13.3
	Tech + ed
	5.13.3
Flow disturbance

For types of gas meters of which the accuracy is affected by flow disturbances the shift of the error curve due to these (mild or severe flow) disturbances shall not exceed one third of the maximum permissible error.

The effect of flow disturbance is also very dependent on the meter technology.  More discussion might be needed on this. 


	Propose to add the following sentence to Section 5.13.3:
Manufacturer must provide guidance to minimize the effect of flow disturbance on meter accuracy


	

	US
	5.13.4
	Tech 
	5.13.4
Drive shaft (torque)

For types of gas meters provided with one or more drive shafts the fault at Qmin due to the application of the maximum torque shall not be more than one third of the maximum permissible error. 

Believe this requirement needs to be re-worded.

As currently worded, the error is difficult to test for/prove.  Also it seems that the application of torque needs a time duration specified.

Note:  AGA 7 gives a max torque requirement for turbine meters (1/2 in-oz) (converted is 36 g-cm).

	Possible suggestion for improved wording in Section 5.13.4:

Manufacturer shall provide the maximum torque that can be applied to achieve less than 1/3 mpe.
	

	US
	5.13.6 + 5.14.8

	tech
	5.13.6
Interchangeable components

For types of gas meters of which some components are meant to be interchangeable for operational purposes (e.g. ultrasonic transducers or meter cartridges), the fault due to the interchange of such a component, shall not be more than one third of the maximum permissible error, while the error shall in no case exceed the maximum permissible error for that range. 

Some comments on 5.13.6:

1. Agree that the ability should exist to replace components without needing to re-calibrate.

2. Manufacturers need to provide statements that detail exactly which components are meant to be interchangeable (without affecting accuracy – or, at least describing how much of an effect the exchange will have on accuracy).  This needs to part of the original type approval process.
3. Will R137 allow the manufacturer to get a type approval on a “component module” (like a meter cartridge, for example)??  If yes, the details of this need to be fully explained in R137 (See also Section 5.14.8 and US scope comment D.)

4. Interchangeable components are very dependent on the meter technology.

	Several changes are proposed based on responses to comments #2 and # 3.
	

	US
	5.14.2
	tech
	5.14.2
Soundness of cases
The case of a gas meter shall be gas-tight up to the maximum working pressure of the gas meter. If a meter is to be installed in the open air it shall be impermeable to run-off water. 

Note:  In the US, many of our current standards require the case of a gas meter to be tested above the maximum allowable operating pressure (MAOP) – often 1.5 x MAOP.

For example:(text from ANSI B109.3, Section 3.6.1)

 Each new meter shall be tested to establish that it is able to withstand an internal pressure in excess of that to which it may be subjected in actual service.  A shell (or case) pressure test shall be performed at 1.5 times the MAOP for cast steel, cast aluminum and wrought aluminum shells, and at 2.0 times the MAOP for cast and ductile iron shells. (Reference Section VIII, ASME Boiler and Pressure Vessel Code.)


	Consider testing gas meter cases up to 150% of the maximum working pressure of the gas meter.
	

	US
	5.14.5
	tech
	5.14.5
Indicating device

The indicating device can be connected to the meter body physically or remotely. In the latter case the data to be displayed shall be stored in the gas meter.

Note:
National or regional requirements may contain provisions to guarantee access to the data stored in the meter for customers and consumers.

Manufacturers are concerned that the second sentence (removed in the proposed change) is a problem for both current and future technologies.  Manufacturers say that we’re going in the direction of reducing all mechanical indicators (everything is going toward electronic/LCD)

Utilities believe all meters must have the ability to be “read” and verified.  Their concerns seem to be covered by the 5.14.5 “note.”

	5.14.5
Indicating device

The indicating device can be connected to the meter body physically or remotely. In the latter case the data to be displayed shall be stored in the gas meter.  
	

	
	
	
	
	
	

	US
	5.16.1
	ed
	
	Suggested replacement statement for Section 5.16.1:

If a pressure tap is needed for performance or accuracy, the manufacturer should specify the location.  

	

	US
	5.17.4
	ed
	Suggest removal of the word “drums” (we call this the “odometer-type register”, but it is only one of many types)  -- it can be “dials” & “gears”

The last sentence involves old technology – suggest removal.


	5.17.4
Mechanical indicating device

A mechanical indicating device shall consist of dials and gears drums; the last element (i.e. the one with the smallest scale interval) may however be an exception to this rule.

The minimum height of the numerals shall be 4.0 mm and their minimum width shall be 2.4 mm.

The advance by one unit of a figure of any order shall take place completely while the figure of an order immediately below passes through the last tenth of its course.
	

	US
	5.20 and 5.20.1
	tech
	5.20.1
Types of power sources

Suggestion to add rechargeable battery, fuel cell, and solar-powered (recharged regularly) to the bulleted list of 5.20.1 and detail specific requirements for each.

Alternate suggestion to just make this section very generic (remove specific power source types).

Note that all power sources are required to meet applicable electrical codes.


	
	

	US
	8.1
	tech
	8.1 comment:

In the U.S., sealing is an option (especially if the transfer involves an agreement between 2 companies).


	8.1
VERIFICATION MARKS AND PROTECTION DEVICES

8.1.1
General provision

Protection of the metrological properties of the meter is accomplished via hardware (mechanical) sealing or via electronic sealing devices.

In any case, memorized quantities of gas measured (volume, mass or energy) may shall be protected by means of a hardware seal.


	

	US
	9.1
	tech
	9.1
Use of Different Gases for Testing

“When gas meters are to be verified (at initial or subsequent verification) with a type of gas different from that at operating conditions the maximum mutual difference between the error curves of the gas meter, obtained as result of  testing with different gases, is limited to 0.5 times the maximum permissible error.”
“Example:  
In case it is the intention to perform the verifications with air while in practice, under operating conditions, the gas meter is used for natural gas.”
We agree that most verification testing is done with air (or a special “testing gas” with similar properties to natural gas).  

We do not agree, however, that there should be an additional mpe granted just because you are testing with a different gas.  
If the decision is made to not remove the allowance for an additional mpe, please clarify why “0.5 times the maximum permissible error” was chosen for this requirement.

	Remove the allowance of an additional mpe when the testing is done with a different gas.
 
	

	US
	10.1.1
	ed
	Editorial suggestions for Section 10.1.1 “Test method”

	1st paragraph

All tests shall be carried out under the installation conditions (e.g. straight sections of piping upstream and downstream of the meter, flow conditioners, etc.) stipulated by the supplier of the meter to be tested.  for this type of meter. 

2nd paragraph

  The used All test equipment shall be equipped …

4th paragraph

During the tests, corrections shall …

	

	US
	11.3.1
	tech
	Families of Meters Issue

“If so requested by the authority responsible for the type evaluation, these meters shall include more than one size if simultaneous approval of a family of gas meters is requested.”

Recommend that the secretariats of OIML TC8/SC3 + SC5 + SC7 all work together and jointly develop a consistent way to handle the type approval of “families of meters” in all OIML metering recommendations. (See also US comment on Section 5.10.g)

	
	

	US
	11.3.3 **
	tech
	11.3.3
Flowrates

The errors of the gas meters shall be determined at a minimum of 6 flowrates, which are distributed over the measuring range at regular intervals, including Qmin, Qt  and Qmax. 

This is an expensive area of testing, so the requirements in this section are significant.  The US agrees with 6 flowrates.  However, we believe the MID and EN12480 require 7 test flowrates.

Our current ANSI B109.3 standard for rotary meters requires only 2 test points (10% and 100%).

	Please clarify harmonization with the MID on the issue of the number of test flowrates.


	

	US
	11.4
	ed
	
	Each type of gas meter submitted shall be inspected externally to ensure that it complies with the provisions of the relevant preceding clauses of these requirements (4, 5??, 6, 8, and 9)
	
	

	US
	11.4.4 **
	Tech

	11.4.4
Orientation

The accuracy measurements as stated in 11.4.1 are performed in all prescribed orientations.  The results of the different accuracy measurements are evaluated with the requirements as laid down in 5.13.1 without intermediate adjustments. 

Question:  Is the intent that full 11.4.1 testing needs to be done in all orientations (including horizontal, vertical up, vertical down, etc.)??

Some meters can be installed on an angle, but testing them at an angle seems quite difficult/ impractical.  


	Please clarify the specific requirements of testing in all orientations.


	
	

	US
	11.4.6
	Tech
	11.4.6
Working pressure

The accuracy measurements as stated in 11.4.1 are performed at least at the minimum and at the maximum operating pressure. However, for specified maximum pressures above 5 MPa (50 bar) a test at 5 MPa (50 bar) is deemed to be acceptable.

The results of the different accuracy measurements are evaluated with the requirements as laid down in 5.8 without intermediate adjustments.

Comments:

This test makes sense, however…

In the US, we have very few facilities that do accuracy tests at elevated pressures.  Typical low pressure meters are not tested at elevated pressures.  Why was the 50 bar number selected as the highest pressure where testing would be conducted?

	
	
	

	US
	11.4.9 

(see also

 5.10)
	tech
	11.4.9
Durability

Gas meters with internal moving parts are submitted to the durability test. ….
There seems to be a conflict between the requirements of Section 11.4.9 and Section 5.10 (which says that all meters shall be tested for durability).

While we have had significant internal debate about this, US participants in this work tend to support a requirement to do durability tests on all meters (not just those with internal moving parts).

See also US comment on Section 5.10.  Decisions need to be made concerning the durability testing requirement when a “family of meters” is being type-approved.


	Make Section 11.4.9 agree with Section 5.10

11.4.9
Durability

Gas meters with internal moving parts are submitted to the durability test. ….

Clarify durability testing requirements for a “family of meters.”


	
	

	US
	11.4.13
	tech
	11.4.13
Vibration and shocks

Gas meters with a maximum weight of 10 kg are submitted to vibrations and shocks … 

Questions:

1.  Why was 10 kg selected as a maximum weight for this test?? 

2. Why not also do this testing on the bigger meters??


	
	
	

	US
	11.4.16
	tech
	11.4.16
Software

The effect of all functions of the software (like communication possibilities) is determined by performing an accuracy test at Qmin, with and without applying the specific function. The effect shall be negligible. 

Question:

Why was Qmin selected as the flowrate for this testing?? Utilities are much more concerned at high flow rates.

	
	
	

	US
	Annex C
	Gen + ed + tech
	Annex C and Table C.1 provide a great reference for users of R137.
Consider making Annex C informational (instead of mandatory) for two reasons:

1. All of the actual requirements are already written in textual form in the main document.

2. It makes the table seem a little more compatible with the concept of promoting/encouraging new technologies.  (see also US scope comment C).
Consider making a new table, very much like Table C.1, that will provide an overview of which requirements sections and which testing requirements sections are applicable for which specific components.  (See also US scope comment D and Enclosure (1) of the US comments.)
In Table C.1, if durability testing is decided to be applicable to all meter types, add “Xs” all the way across that row.  (See also US comments on Sections 5.10 and 11.4.9)

In Table C.1, is the drive shaft test applicable to diaphragm meters?


	Suggested editorial change:

This Annex provides an overview of testing requirements the shows the tests required for some existing the different metering principles. In Table C.1, the diaphragm gas meter, the temperature-compensated (TC) diaphragm gas meter, the rotary piston gas meter, and the turbine gas meter are purely mechanical meters. 

Consider making a new table that will provide an overview of type approval requirements for specific components.  (See also Enclosure 1 of the US comments)
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Enclosure (1) of US Comments on the 1CD of R137 (dated 17 Feb 2010)
	Section from R117-1
	General metrological requirements
 for specific components of a measuring system

	
	Meter
	Gas elimination device
	Associated measuring devices
	Self-service device
	Ancillary device

	
	Measuring device
	Electronic calculator

(incl. conversion, adjustment, correction)
	Indicating device
	Gas separator
	Gas extractor
	Special gas extractor
	Pressure sensor
	Density sensor
	Temperature sensor
	
	Printing device
	Memory device
	Conversion device(not included in the calculator)

	
	Meter sensor
	transducer
	
	
	
	
	
	
	
	
	
	
	
	

	
	electrical
	mechanical
	electrical
	mechanical
	
	
	
	
	
	
	
	
	
	
	
	

	2.5
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	
	

	2.6.2 
	X
	X
	X
	X
	X
	X
	
	
	
	X
	X
	X
	
	
	
	

	2.7.1 
	
	
	
	
	X
	
	
	
	
	X
	X
	X
	
	
	
	X

	2.7.2
	
	
	
	
	X
	
	
	
	
	X
	X
	X
	
	
	
	X

	2.8
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	
	

	2.9.1
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	2.9.2
	
	
	
	
	
	X
	
	
	
	
	
	
	
	
	
	

	2.10.1
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	

	2.10.2
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	

	2.10.3
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	

	2.10.5
	
	
	
	
	
	
	X
	X
	X
	
	
	
	
	
	
	


US Comments on the 1CD of OIML R137 (dated 17 Feb 2010)
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