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Publio Utilities Commission of the State of California 

Energy DivisiOn 

Res 0 1 uti o-n ________ -:;....;0._ 

Resolution G-3251 
August 5, 1999 

Resolution G-3251. Sempra Energy _on behalf of 
Southern California Gas Company requ.sts the 
Commission's approval to adopt a gas meter testing 
methodology according to s$otion 14 of General Order 
58-A, Stand4rds for Gas S.rvice-in the State ~£ 
California-. The commission authorizes Southe"rn 
Caiifornia Gas Company to ~est and confirm rotary 
gas meter acouraoyusingthe differential "pressure 
testing meth6"d but reqUires Southern California-Gas 
company to use transfer provers to compiy with the 
ten year retest requirement. 

By letter dated March 12, 1999, from Sempra Energy 
Company. 

Summary 

On March 12, 1999, Sempra Energy (Sempra) on behalf of 
Southern California" Gas Company (SeCal Gas) re-quested 
authority to: (1) adopt differential pressure testing as an 
acceptable method of testing rotary gas meters for accuracy; 
artd (2) revise its gas ~eter performirice ~rogram to accept 
differential 'testing as a meter performance tool. This 
request wassubrilitted in accordance with Sections 13(c) and 14 
of General Order 58-A (GO 58-A). On June 3, 1999, SoCal Gas 
withdrew Part (2). 

Socal Gas needs Cowmission apptoval per Section 14 of GO 
58-A to adopt the new testing methodology. 

This Resolution allows SaCal Gas to use the differential 
pressure testing methodology, but SoCal Gas is still r~q~ired 
to use transfer provers to <:omply with the requirement to 
retest ev~ry ten yeats. Differ~ntial ptessute tes~tng is not 
m<indatory; J"l6wever I SOCal Gas must adhere to certa'in terms and 
conditions when it us~s this test meth6d. 
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Supporting documentation demonstrates the safety; 
applicability, operational integrity, and technical advantages 
of the proposed method. 

SoCal Gas intends to obtain rotary meter performance data 
by using the differential pressure testing methodology. 

SoCal Ga~ may eventually use data ~ollected from rotary 
meter differential pressure testing to pursue Commission 
approval to deviate from Section 13 (a) of GO 58-A, by 
extending from ten to fifteen years the transfer prover test 
intervals for rotary meters. 

Background 

A rotary meter is a positive displacement device that has 
fixed, non-wearing and non-contacting internal parts in the 
measuring-chamber, and the static volumetric displacement is 
constant. 

According to its l-1easurement Technologies Technical 
Operations, SoCal Gas currently has approximately 46,000 
rotary gasometers in service. The proposal is to test rotary 
meters with rated capacities of 2,000 CUbic feet per hour 
(CFH) or greater with the differential pr~ssur~ testing 
methodology; SoCal Gas has approximately 13,500 of this larger 
capacity meter. These meters serve large residential, smail 
commercial, and industrial customers,. They represent . 
approximately 0.28% of the approximately 4.9 million total gas 
meters in service at SoCal Gas. Small rotary meters (less 
than or ~qual to 500'CFHr are not 'suitable for differential 
pressure testing. . 

The latest revision of GO 58-A was approved and became 
effective on April 12, 1989. Section 12(c), 13(a), and 14 
apply to this resolution and read in part as follows: 

Section 12(c) 

All gas meters bther than diaphragm meters shall be 
tested for accuracy in accordance with accepted industry 
standards and practices. Any such test results shall not 
register less thim minus two percent (2%) error or more 
than plus one percent (li) error .•. 

Section 13(a} 
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No gas meter hereafter installed shall be allowed to 
remain in service more than ten (10) years ftom the time 
when last tested without beifi9 retested in th~ manner 
herein provided, and if found inaccurate, each such meter 
shall, at the time of each test, be readjusted to be 
correct within the prescribed limits before bein9 
installed. 

Section 14 

Each gas utility shall adopt and maintain standard 
methods of testing gas meters. _ These methods and the 
facilities used shall be reported to the Commission for 
approval. 

A transfer prOver is an inte<jtated c'qmputer controlled 
system for volumetric verification and testing of.rotary gas 
meters. It consists of a master meter; a flow rate 
controller, and pressure and temperature transducers. 

By letter dated March -12, -~999, Sempra On behalf of SOCal 
Gas r~quested authori~~ to: (1) adopt differential ~re~sure 
testing as an acceptable method of testing rotary gas meters 
for accuracy; and (2) revise its gas meter performance program 
to accept differential te~tirig as a meter performance tool. 
This request was submitted in acc~rdance with Sections 13(c) 
and 14 of General Order 5S-A (GO 58-A). On June 3, 1999, 
SoCal Gas'withdrew Part (2). 

- . 
Commission approval of this testing methodolo<jy will 

allOW $oCal Gas to obtain rotary meter performance data by 
differential pressure testing. 

SoCal Gas may eventually use data collected from rotary 
meter differential pressUre testing to pursue Corr~ission 
approval to deviate ftom Section 13" (a) of GO 58-A, by 
extending from ten to fifteen years the transfer prover test 
intervals for rotary meters • 

• 
SoCal Gas currently does not have a meter performance 

program for rotary style meters, but Socal Gas is in the 
process of devel6pinga database usin<j data collected from 
differential pressure t~stirig of all rotary meters that are 
scheduled for field inspection and/or testing visits. SoGal 
Gas submitted a proposed rot:ary meter field inspection and 
testing schedule on JUne 4, 19~9. 

Three significant variables can affect the accuracy of a 
rotary meter. They ~re:- (1) changes in static displacement; 
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(2) changes in impeller clearances; and (3) increases -in the 
meter's internal resistance. 

Meter accuracy (as a percentage of deviation from the 
actual flow rate) should be the combined accuracy of the 
rotary meter and auxiliary devices (pressure, temperattire 
compensation, and remote readout equipment), measured at 
approximately 25 to 100\ of the meter's rated capacity. Any 
such test results shall not r~9ister less than minus two 
percent (2%j or more than plus 6n~ percent (1%) error, as 
defined by Section 12 of GO 58~A. 

SoCal Gas is currently using transfer provers to test the 
accuracy qf' rotary meters io, the field at teh-year or less 
intervals. A r6tar~meter is connected in series with a 
transfer prOver6f ad~q~ate- c~pacity (representative of the 
customer's regular consumption). 'The volume registere-d by the 
indicator on the rotary meter is compared with - the v'olume 
indicated by the transfer proVer, both corrected to standard 
pressure- and temperature. -- This test requires a two-man crew 
for up to two and one~half houri. Auxiliary devices are 
tested and calibr.ted'separately. 

SoCal Gas owns 30 transfer provers and states that they 
are calibrated every 4 months with a 1M (1000 CFH) calibration 
prover in its meter repair facility. The manufacturer 
calibrates the calibration prover in turn using methods of 
National Bureau of Standards. 

Rotary gas meter- manufacturers produce characteristic 
flow versus differential pressure curves for each meter model 
and si~e under standa~d conditioris for air. SoCal Gas also 
produces proverte~t cuives of d~fferential preSsures versUs 
flow rates for individual ro.t~ry gas meters. The differential 
pressure·t~sting method measures the difference in pressure 
from the inlet. to. th.e outlet of a rotary gas meter during 
normal custo~er consumption and operating conditions. The 
manufacttlret provides pre~~ure taps on the body Of each meter. 
Oiff~rential pressure test results are compared with 
individual prover t~st c~rve~ produced in-house or 
characte~istic differ~ntial pressure curves from meter 
manuf.acturers. According to the American National Standards 
Institute (ANSI/ASC 8109.3, 1992), if the pressure drop across 
a rotary type gas displac~~en~ meter at a particular flow rate 
increa~es less tha~ 50% from the ch~ract~ristic differential 
pressure ~utve~ them~te~ ~~nbe assumed accurate within ±1\. 
Alternati~el~, coire6tive ~6tion should be taken to ret~rn the 
meter to the normal ditferential pressure, or it should be 
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4It removed f~om service. A single technician can do this test in 
about hal f an hour •. 

The differential pressure test will not indicate the 
accuracy of a rotary meter. However, the relative condition 
of the meter can be determined by comparing a rotary meter's 
performance with its original performance. Original 
performance of a rotary meter may be'obtained by either: (1) 
testing the rotary meter with differential pressure testing 
prior to placing the meter in service, in order to produce 
original differential pressure curv~s; or (2) obt~iriing the 
manufacturer's ~ifferential pressure curves for the model and 
size of the rotaty meter. 

American Gas A.ssociation, (AGA) standards and manufacturer 
literature of the Dresser Company ~lso state that test results 
have shown that an in6rease Of up to 50% in differential 
pressure can be tolerated without affecting mete~ accuracy at 
the higher flow rates (25% of rated capacity and above) by 
more than 1 % •. 

Instead of plotting'the differehtial pressure curves for 
each rotary gas meter, SoCal Gas uses 'characteristic curves 
supplied by meter manufacturers. 

Dresser suggests that a, five'-year differential pressure 
test interval for rotary gas meters is mOre than adequate, 

'providing that the gas stream is clean. 
. ' , 

A rotary meter is a positive displacement device that has 
fixed, non-wearing and non-cont~cting internal parts in the 
measuring chamber, and the static volumetric displacement is 
constant •. Therefore, theoretically it cannot be fast unless 
an incorrect gear train is mounted or a major malfunction in 
the gearin~ h~s otcurred t which would cause over registration. 

The states of Illinois, Iowa, Kentucky, Maryland, New 
York, pennsylvania, West Virginia, and Wisconsin, and the 
federal government of Canada, have formal rulings allowing the 
differential pressure testing methodology. These states 
specify from 1 to 10 years of differential pressure testing 
intervals depending o~ meter sizes. 

Notice 

Sempra submitted its request on March 12, 1999, on behalf 
of SOCal Gas tOl(1) adopt differential pressure testi n9 as an 
acceptable method of testing rotary gas metrirs' for accuracy; 
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and (2) revise its gas meter performance program t~ a~cept 
differential testing as a meter performance tool. Notice was 
also made by publication in the Commission Daily Calendar on 
June 4, 1999. 

Protests 

No protest is recorded for this request. However, on 
June 3, 1999, Sempra submitted a letter to withdraw Part (2) 
of the request. 

Discussion 

This request should be evaluated On the basis of safety, 
applicability, operational integrity, and technical advantage. 

Safety refers to the ~ecurity and protection of hUman 
being~ afid property sitriated at and in the vicinity of the gas 
meter test sites. 
• A transfer prover test requires t~mporarily bypassing the 

rotary meter for continued gas service to the customer. 
This requires breaking the line seal and/or removing the 
meter. But differential pressure testing can be performed 
in-line without any gas line reconfiguration. It only 
requires connecting hoses to pressure taps located on the 
body of a meter. Hence, differential pressure testing 
avoids the element of risk associated with gas pressure 
control durin~ the by-pas~ operation. Therefore, 
differential pressure testing is actually safer than the 
transfer prover method. 

Applicability refers to the ease of use and 
implementation of test methods. "This includes any physical 
constraints due to geographical locations or customer 
preferences. " " 
• SoCal Gas currently has approximately 100 technicians 

maintaining and testing rotary meters. The differential 
pressure testing methodology is already in uie with the 
current workforce for SoCal Gas when testing gas stream 
dust filters and strainers for high pressure differentials 
at large meter installations dnd district regulator 
stations. ' 

• The proposed ~ethod ~equires about 1/5 of the time reqOited 
6f the traditional transfer prover method. 

• The transfer prover test method requires vehicles of 
considerable load carrying capacity to transport the 
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e transfer prover and the associated equipment; meanwhile the 
proposed method requires minimum space to carry small 
quantities of hand tools, a dial pressure gauge, a portable 
digital manometer; a stop-watch, and a laptop computer. 

• Billin~ disputes would riot be an issue for the differential 
pressure testing method since line by-pass operations would 
not be necessary. 

Operational integrity refers to. the repeatability and 
accuracy of the test, and calibration of measuring devices. 
• The differential pressure test is based on the princi~l~ 

that as the rOtating resistance of the meter increas~s, 
more energy is absorbed from the flow gas, resulting in an 
increase in diffe~enti~l pressure. Therefore, under the 
same test ~onditions, identical results are obtained. 
Hence, repeatability is assured. 

• There are three significant variables that could affect the 
accuracy of a rotary meter. They are: . (1) ~hanges in 
static displacement;'. (2) changes in impeller clearances} 
and (3) increases -in the meter's internal resistance. 
Although both tests measure changes in these three 
variables; -they use different approaches to arrive at 
accuracy kesults. The transfer prover test Compares the 
volume flow rate of a rotary meter directly with a 
calibrated prover; while the differential pressure test 
uses an indirect approach of Comparing pressure drop at in
line condition with an original in~house or manUfacturer's 
characteristic curve to confirm a meter's accuracy. 

• Characteristic curves supplied by the-manufacturers used 
air as the test medium. Since ptessuredifferential is a 
function of gas density, pressure, and temperature,·SoCal 
Gas developed an empirical formula 'to convert in-line gas 
test results to air. This may introduce an error into the 
result, although they are not significant. 

• The transfer prover test requires minimum human 
intervention after test setup. The differential pressure 
test requires the operator to time the passage of a 
predetermined volume of gas as registered o~ the counter or 
instrument and record the differential pressure reading; 
hence, it is more subject to human error. 

• Meter or system pressure pulsation may cause fluctuation of 
the differential pressure readings. Although the proposed 
use of a pigital manometer designed with damping function 
and ave~age pressure readings may eliminate some of these 
effects, it could.also be a source ~f error that needs to 
be consi.dered. 

• All the above suggests that the accuracy of differential 
pressure testing may be influenced by a number of 
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parameters and may affect the accuracy of the results. 
However, the Dresser Company, AGA, and ANSI based on past 
studies, suggest that an increase of up to 50\ in 
differential pressure can be tolerated without affecting 
meter accuracy at the higher flow rates (25% rated capacity 
and above) by more than 1%. Therefore, the differential 
pressure testing method also meets meter accuracy 
requirements specified under Section 12 of GO 58-A. 

• Digital manomet~rs, dial pressure 9auges, stopwatchris, and 
transfer prov~rs all can be calibrated by SoCal Gas. 
Hence, ~quipment calibration should not be a reason to deny 
the implementatioQ of differential pressure testing. 

Technical advantage refer$ to the technical superiority 
of the methods to provide an overall benefit on the 
inspection and maintenance of the rotary meters. 
• After the manufacturer and/or SoCal Gas has established the 

baseline accuracy cuive~ with a transfer prover, 
differe~tial pressure tests may be used to confirm the 
continued accuracy of ih-service rotary ~et~rs. This 
encourages and provide$ SOCal Gas a convenient and 
efficient means of testing rotary meters at interval$ 
frequent enough to preclude excessive mechanical damage or 
inaccuracies, but not mOre frequently than is actually 
necessary. This is consistent with the concept of. 
reliability centered maintenance. However, the use"of 
empirical formulas, and the indirect approach of measuring 
pressure differentials to confirm flow rate accuracy, are 
technical drawbacks. 

Differential pressUre testing appears to be safe, 
simple, and meets the GO 58-A, Section 12 (c) accuracy 
requirement. Hence, xhe Energy Division recoIT@ends that the· 
Commission grant SoCal Gas' request to use differential 
pressure testing as an a"cceptable method of testing rotary 
gas'meters for accuracy. Although, differential pressure 
testing is not a mandatory reqUirement, SoCal Gas is required 
to adhere to the terms and conditions of Appendix A of this 
Resolution whenever it uses this testing methodology. 

Comments 

This is an uncontested matter in which the Resoluti6n 
grant:> the relief r~quested. Accordingly, pursuant to PU 
Code Section 311(g) (2), the otherwise app~i¢able 30-day 
period for public revieH and comment is being·waived. 
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1. By letter dated March 12; 1999, Sempra on behalf of SoCal 
Gas requested authority to: (1) adopt differential pressure 
testing as an acceptable method of testing rotar~ gas meters . 
for accuracy; and (2) revise its gas meter performance program 
to accept differential testing as a meter performance tool. 
This request was submitted in a~cordance with Sections 13(c) 
and 14 of General Order 58-A (GO 58-A). On June 3, 1999, 
SoCal Gas withdrew Part (2). 

2. SoCal Gas currently does not have a meter performance 
program for rotary style meters, but SoCal Gas is in the 
process of developing a database using data collected from 
differential pressure tests of rotary meters that are 
scheduled for field inspection Visits. 

3.. SoCal Gas is currently using transfer provers to test the 
accuraoy of rotary ~eters in teri-year or less interyal~ .. This 
test requ~res a two-man crew for up to two and one-half hours. 

4. Test results have shown that an increase of up to 50% in 
differential ~re$s~i~ can b~ tolerated ~ithout affecting met~r 
accuracy at the higher flow rates (25% rated capacity and 
above) .by more than 1%. 

5. Five-year differential pressure test intervals for rotary 
gas meters are usually more than adequate, providing that the 
gas stream is clean. 

6. A rotary meter is a positive displacement device that has 
fixed, non-wearing and non-contacting internal parts in the 
measuring chamber, and the static volumetric displacement is 
constant. Therefore, theoretically it cannot be fast unless 
an incorrect gear train is mounted or a major malfunction in 
the gearing has occurred, which would cause over registration. 

1. There are three significant variables that could affect 
the accuracy of a rotary meter. They are~· (1) changes in 
static disp~acement; (2) changes in impeller clearances: and 
(3) incre~ses in meter's internal resistance • 

. 
8. Meter accuracy (as a percentage of deviation from the 
actual flow tate) shOUld be the combined accuracy of the 
rotary meter and auxiliary devices, measured at approxiinately 
25 to 100% of.th~ meter's rat~d capacity. Any such t~$t 
results shall not re~ister less thari~iriu$two percent (2%) Or 
mOre than plus one percent (l%) error, as defined b~ Section 
12 of GO 58-A. 
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9. The States of Illinois,Iowa, K~ntucky, Maryland, N~w 
York, Pennsylvania, West Virginia, and Wisconsin, and the 
federal government of Canada, have formal rulings allowing the 
differential pressure testing methodology. 

10. Diff~rential pressur~ t~sting appears to be safe, sifuple, 
-and meets "the GO S6-Aaccuracy requirement. 

1 L The Energy 01 v isionreco.mmen-ds that the Corriltli ssion _ giant 
SoCal Gas' requ6st to use diff~rentialpressure testin~as an 
acceptable method ~f _ testing rotary, "gas ir.eters -for accuracy. 
Although, diff~renti~l pressure te~tin~ is not a fuandatory 
reqUirement, SoCal Gas is required to adhere to the'terms and 
conditions of Appendix A oithls Resolution whenever it uses 
this testing methodology. 
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Therefore, it is ordered that: 

1. Sempra Energy's request on behalf of SQuthein California 
Gas Company to use differential pressure testing as an 
acceptable method of te~ting rotary gas meters for accu~acy is 
approved. Although, differential pressure testing is not .. a 
mandatory requirement, S6Cal Gas i~ required to adh're to the 
terms and ~ondition$ of Appendix A of this Resolution whenever 
it uses this testing methodology. 

2. This Resolution is effective today. 

I certify that this r~solution Nai duly intr6duced, p~ss~d, 
and adopted at a conference Of the public U·til.ities" Comrnission 
of the state of"California held On August 5, 1999, the 
following Commissioners voting favorably thereon: 

W~M~( 
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WESLEY H. 'FRANKLIN 
Executive Director 

RICHARD A. SILAS 
President 

HENRY M. DUQUE 
JOSIAH L. ~EEPER 

JOEL Z.HYATT" 
. CARL W." WOOD 
Commissioners 
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The following terms and conditions arc derived from existing 
orders of other Public Utilities Co~roissions, manufacturer 
recommendations, GO 58-A, and acceptable industrial practices: 

• Instruments for measuring differential pressure must be of 
suitable c~pacity, together with the necessary accessories, 
and shall be maintained in proper adjustments so that they 
will be capable of ~etermining the operating condition of 
rotary type gas meters. . ' 

• Rotary meter shall continue to be tested for accuracy In 
accordance with accepted industry standards and practi~~~. 
Any such test results shall not register less than minus 
two perceht (2%) or more than plus one percent (1%) error, 
as defined by Section ~2 of GO 58-A.' . 

• SoCal Gas shall retain eith~r: (l~ records of its oti~inal 
differential pressure curves made prior to plaCing such 
meters in service and in accordance with recognized and 
accepted practices; or (2).in lieu of such curves produced 
bySoCal Gas, a record of the m~nufacturerts differential 
pressure curves for the models and sizes. In establishing 
the original differential pressure curve, the flow rate 
should be at no less than 25% of the rated capacity of the 
meter. 

• The differential pressure tests shall not replace the 
requitements set forth in Section 13 (a) of GO 58-A. 

• If the differential pressure of a rotary gas meter for a 
given flow rate is 50% higher than the baseline 
differential pressure" test or the manufacturer's 
differential pre~sure test, action shall be taken to verify 
that" meter accuracy still meets requirements specified in 
section 12(c) of GO 58-A. If the meter is out of accuracy 
limited as stated in section 12(c) of GO 58-A, and cannot 
be brought within the above limits by cl~aning or r~pairing 
the meter, it shall be removed from service and replaced 
with an accurate meter. 

• The differential pressure test should ~ot be~sed on rotary 
meters on which the results of a differential pressure 
would not be conclusive, such as: (l) meters connected to 
ioads which are less than 25% of the rated capacity of the 
meters; or (2) meters connected to.rapidly fluct~ating 
loads. 

• When in-service test conditions (temperatute, pressure, and 
specific gravity 6fgas) are different from the bas~line 
test c0!1d'itions, test results must be corrected by 
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substantiated mathematical or empirical formulas. 
• An appropriate filtering system shall be in place to e~sure 

that gas stream impurities are not affecting meter 
performance. 
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