
Consumer and 	Consom eon et 
Corporate Affairs • I 	, 

• .e,)-1 
191,5 

Corporations 

INSPECTION 

FOR 

AND 



CONTENTS  

Part 	 . Page, 

I 	General Requirements for Inspection and 
• Testing 

IIA Verification'of New Single-Phase Watthpur 	 - 
Meters and Subsequent Control of AccuraCy 

IIB Verification of Re-Serviced Single-Phase 
Watthour Meters and Subsequent Control of 
Accuracy 

IIC 	Extension of Seal Period of Single-Phase 
Watthour Meters by Statistical Sampling 
Methods 

IID Verification of Single-Phase Watthour Meters 
Remaining on Fixed Seal Period 

IIIA Verification of New Self-Contained, Network 
Polyphase Watthour. Meters 

IIIB Extension of Seal Period of Network Watthour 
Meters by Statistical Sampling Methods 

IVA 	VerifiCation: of POlyphase Integrating:MeterS: 

IVE  Verification of Auxiliary - Attachments other 
than :Demand 

V . Verification of Demand Meters Demand-  Attach-
ments i  Remote Energy Recorders Sc Summatorà 

VI 	Verification of Automatic Meter Reading and 
Remote Meter Readers 

VII 	Installation Testing 

VIII Miscellaneous Electric Metering Devices 

IX 	Disputed Meters and Disputed Installations 

X 	Glossary - Definitions, Abbreviations, Symbols 



INTRODUCTION': 

This document outlines in detail the rules and 
procedures which must be followed in the inspection of 
electric meters and electric metering devices used in revenue 
metering systems. Essentially, it is a description of what 
must be done and it is not too much concerned with how the 
inspection should be made. For technical details of the 
latter, reference should be made to Instructions to 
Inspectors regarding Methods of Electric Meter Inspections 
and Technical Electric Circulars. 

It is not intended that these rules become Immutable 
but  rather that they form the.basis for a continuous ptocess 
of developing better and more effective  means of inspection. 
Further, they do not preclude the Consumer Standards 
Directorate of the Department from making other ,  arrangements 
with a specific utility or a -grouP of.utilities for the 
purpose of trying out new concepts or establishing a pilot 
project. 

It should be noted, too, that the DepertMent is 
prepared, on formal application from any indUstry organi- - 

 zation representing either electric utilities:, electric 
equipmen t .  manufacturers, or both, to meet the teptesentatiVeS 
of such organization to review the whole or any:part of 

• this  document.  

These rules are authorized under the Electricity 
Inspection Act and the Regulations thereto.. 
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PART I 

GENERAL REQUIREMENTS FOR INSPECTION AND TESTING- 

1. SCOPE 
Part I outlines the general requirements which 

apply to the inspection and testing of all types of 
meters and devices used in the metering of electricity 
for revenue purposes. 

2. APPROVAL OF METERS AND DEVICES  
2.1 . Basic Requirements  

(i) No electric meter  or  device. -may be used 
in service for billing measurement ,  until 
the type to which it-belongs- has received 
Approval of the Consumer Standards 
Directoratekof the Department. 

(ii) :No electric meter or device may be used 
in service for billing 'Measurement uhtil 
it has been verified by an inspector 
accordingito the rules pertaihing to - its -
kind in the subsequeht,parts of this 
document.  

2.2. 	Type  Approval  
Approvals granted by the .Standards 

generàlly fall.into  one of  four categories viz: 
(i) General...Approval,  This may be an 	: 

approval covering a complete line of 
, instruments or it may be restricted to 

defini .te forms or ratings of.the type. 

(ii) ,Approval of Modification.  This category - 
covers . modifications or changes made  to_ . 

a type of meter'already approved. 

(iii) Special Approval.  In cases where It is 
not necessary or perhaps - e4n hot deSirable 
to grant general apprcival, SpeCial Approval 
may be granted to an individual - meter or a 
small group of ..meters for_a specific pur-, 
pose. Generally,  such  approvals will 
apply only tià specified and identified 
meters owned by a Particular utility. 
The Special Approvallnay alsO have pther 
limitations such  as  being.granted for a 
set period only. 

* Henceforth called Standards. See definitions  --Part X 
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- 2 - PART I 

(iv) Approval of Meter Shop Repair-Chan9es  
Where a meter shop desires to make 
significant changes or modifications, to 
an approved type of meter or device, 
which are beyond the normal maintenance 
and servicing function, such procedure 
shall require the approval of Standards.  
See Section 2.4, 

2.3 	Approval Notices  
The form of the Approval Notice issued by 

Standards varies with the kind of approval. The 
General Approval Notices are issued in two series: 
those with the identification number prefixed by the 

• letter T apply to instrument transformers; those 
with the identification number prefixed by the letter 
E apply to electric meters and metering devices. See 
examples in Appendix  I.  

Special Approvals are in circular letter form 
with the original copy generally going.to the 
equipment manufacturer and other copies going.  to the 
utility, district office and. region. These circulars 
are serially numbered. See Appendix II for an example 
of a Special Approval letter. 

Approvals for modifications to approved meters 
by a utility meter shop are by letter to the ut il ity 
concerned and copies are sent to the Region and 
District concerned and sometimes to the original 
manufacturer of the equipment. 

If approval for a device or type of device is. 
withdrawn, the withdrawl notice shall be in the same 
format as the original approval. That is, for example, 
if a meter approved under the E series has its approval 
withdrawn, the Notice of Withdrawl of Approval will be 
promulgated under the E series. 

2.4 	Meter Shop Modifications  
(i) If a utility wishes to modify or alter 

an approved type of meter, with the 
intention of using it in revenue metering 
service, it first must receive approval 
of the modification or change from 
Standards. The submission for approval 
shall clearly outline the details of the 
modification and the reasons for it. 
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Before . approval is granted, the district 
• ' office must satisfy itself, the Regional Office 
• and the Standards that the contràctor or 

'utility has the proper.equipment, staff and. 
facilities to'perform the work in a satisfac-
tory manner.' :In general, yhere feaSible,,the 

. 	modification shall be made usintT parts obtained 
from the original manufacturer of the devicè.. 
A District Inspector may, at his discrètion, 

• or upon instructions from higher authority, 
Select two Or more such modified meters  and 
forward therCto the Standards Laboratory for 

• testing. 

'2.5 	Defects in Approved Devices 	' 
Any ,  defect in a metering device, noted by an 

inspector or gleaned by him from information passed 
by a utility, shall be - reported through the proper -
channels to Standards. Although it is of course 
quite proper to pass information regarding the defect 
to those concerned, sunder no circumstances - shall the 
inspector, the District Office or the Region stiggest . 
or take any significant action pertaining to the defect 

• or any other matter involving. Approval  of  Type; 
Dealing'with the manufacturer on  Such-matters is 
strictly the perogative of the utility who'purchased 
the meter or meters and Standards who granted the 

- approval. 

Defects shall be reported on the form shown 
in Appendix III. 

• 3. 	RECORDS  
• 3.1 	Identification of Metering Devices  

(i) -Every. meter and metering device (except 
instrument transformers).shall be - given 
an inspection number before being pre-
sented for verification, such number to 
be dndelibly stamped on .a portion of the 
meter ,  or device satisfactory to the 
District Inspector. 

(ii) A code letter Or number may be used with 
• or as part of any Inspection number for 

meters  'or' instrument  transformers but ho 
change in the code may be madeiwithoUt 
the prior consent of the District Inspector - 
concerned. 	'. 
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-4- 	 PART I  

(iii) A utility may . assign an inspection 
number to its instrument transformers' 
but in such case the utility shall advise 
the District Inspector regarding the 
system to be used. The utilities records 
shall show where transformers are located 
and identify them by type, rating, ratio, 
accuracy, serial number and inspection 
number if one is used. 

(iv) Every shunt and multiplier, and every 
other device which uniquely affects the 
accuracy of the meter with which it is 
associated, shall be marked with an 
inspection number corresponding to the 
inspection number of the meter with 
which it has been calibrated. 

3.2 	Contractor or Utility Records  
TT) Every contactor shall keep a complete 

and accurate record of all meters, instru-
ment transformers and other metering 
devices used on his system (or held in 
stock for such purpose) and such record 
shall be available for inspection by an 
inspector at any reasonable time. 

(ii) The record shall show details of type, 
ratings, multiplier, inspection number, 
serial number, location of installation 
and seal date or test date of each device. 

(iii) For instrument transformers, the records 
shall also show whether an inspection 
number is attached to the transformer or 
is an assigned number and,details of any 
relays in the secondary circuit. 

(iv) A record shall also be kept of all 
installations on commercial or power 
contracts with details of the equipment 
involved in each. Information may be 
provided by reference to inspection 
numbers only of meters or other devices, 
details of which are listed elsewhere in 
the records, except in the case of 
totalizing and telemetering systems which 
should be recorded on `forms supplied by 
Standards. 
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3.3 • 	District Office Records  
'(i) The District Office shall-keep and main-

tain a cOmplete,and  accurate  record of 
all-,mèters and metering devices over. 	- 

• whièh it has •jurisdictiOn. Where  the,  
utility meter reçord-systemi:or any 	• 
portion thereof is used and relied upon 
as part of the District Office record  
the district office.must continuously 
and coffiplètely verify thàt suCh record 

• is maintained essentially-without error. 
• . 	Basically, the inspection field note 

shal.1 be,the source of-this record and 
the meanS by which-its accuràcy is 

• maintained. 	, 
(ii) The Utility shall register, on forms „ . 

supplied by the Department or other forms 
_ 	satisfactory to Standards, • all, installations 

involving powèr-or commercial contracts. 
• The District Office shall maintain this 

record in complete and good order. The 
details of what constitutes an installation 
which requires registration is-given in 
Part VIIA. 

4. 	SALE OR TRANSFER OF METERS  
4.1 	Notification  

The utility shall notify the District Inspector 
without delay of any change of location of any meter 
from one inspection district to another and also of 
the number mark or other description of any meter 
that may be sold, scrapped, destroyed, burnt or lost. 

4.2 	Information Required  
•The District Inspector shall obtain from the 

utility a list of all meters involved in a sale or 
transfer and the name and address of the new owner. 

4.3 	Records 	•  
A meter is not to be recorded as scrapped or 

•destroyed unless it'has been rendered completely 
inoperative. Where the utility delivers the metèrs 

- to some other party, for good and sufficient - reason, 
for : the purpoSe of dismantling and scrapping, the 
intent of this requirement shall - be considered to 
have been complied with if the utility advises the 
District Office in writing that this is a'standard 
procedure and supplies the name and address of the 
receivèr of such meters. 
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5. 	TESTING EQUIPMENT 
5.1 	lfAI_E_igAL,122mLlLntrnÊ 

Every meter test board shall be thoroughly 
checked and approved by  •a District Inspector before 
being used for verification of meters. It shall 
comply with the following minimum  requirements: 

(i) The design and construction of the board 
shall be such that any of the tests 
prescribed in the rules for any of the 
owner's meters can be conveniently and 
accurately made. 

(ii) The board shall be equipped with a 
voltmeter of commercial accuracy i.e. 2% 
accuracy rating or better. 

(iii) Satisfactory means shall be provided 
for adjusting the supply voltage to 
normal test voltage within the accuracy 
limits of the voltmeter. 

(iv) Current values shall be adjustable and 
such as to provide any current required 
under these rules. 

(v) Means shall be provided for indicating 
within an accuracy of 5%, the true or 
proportional current supplied to the 
meter current circuit. 

(vi) The arrangement for providing a 50% power 
factor condition shall be such that the 
actual power factor of the test circuit 

• shall be, as nearly as practicable, 50% 
lagging and must not be lower than 45% nor 

• higher than 55% for any load condition 
within the capacity of the board. 

(vii) Where the test board is intended for  use  
in testing demand meters, means shall be 
provided for adjusting the load to the 
desired value and maintaining it essentially 
constant during the period of a test. 

(viii) Means, satisfactory to the District 
Inspector, shall be provided for multiple 
dial testing of meters. 

• 5.2 	Inspection Standards  
(i) Test standards used for inspection work 

shall be those supplied by the Department 
except as otherwise authorized under the 
Regulations to the Act. 

(ii) Rotating standards shall be warmed up by 
application of normal voltage and current 
for a reasonable length of time before 
beginning the testing of meters. The length 
of time will depend upon conditions but in 
any case shall be long enough to allow the 
mechanism to reach room temperature. 
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(iii) Inspeétors are responsible for the  tare and 
safety  •of government seals, .instruments, 

' field standards and other. equipment . placed .  
: 	in their charge and . accordingly are not to 

Sllow them to pass out of their control or 
2 , to be used for any . unauthorized purposes.  

•(iv) Current tàps,on rotating standard switChes 
must  not, be changed'While cUrrent*.is' 
flowing in the circuit. 

.(v) A current tap . of a rotating standard must 
not be used fôr any cùrrent above or below 

, the calibrated range of that coil as shown 
'in the test certificate. 
Inspectors are warned'against sppiying 
voltages Or,currents to their  instruments 
in exceàs of .their rated capaditieS. -  Test 
circuits should be checked frequently: 
and fuses of the .21.2per  size inserted .When 

- 	'necessary. 
(vii) .  As a check on Maintained accuracy of 

- standards, coMparison tests shall be made 
Periodically in each district office under 

• . 	the supervision 'ofthe District Inspector. 
(yin') Periodically, test standards will be called .  

H .in by the laboratory for inspection and 
éalibrStion. These instruments must be 

. 	-shipped when called for in order to main- 
tain a.fixed schedule as nearly as possible. 

(ix) Except for emergency repairS, whith might 
Ape required ià the field to Complete a 

.test  schedule at location remote from 
• District Headquàrters, there shall be no 

' 	tampering With rotating standards, stop 
. 	watches or 'other test equipment. Defective 

instruments or those suspected of having 
'defects should be shipped immediately to 
the Standards LabdratoÉy with a letter of 

. eXplanation. 
(x) All departmental  standards  are to be shipped 

• to the laboratory prepaid, carefully packed 
. in the'shipping boxes provided for the 

'purpose. 
'.(xi) Utilities and 'others conéerned with tests 

or calibrations should be notified by 
District Inspectors that instruments 
shipped to the laboratory shourd be 
àçcompanied by a letter or document, signed . 
'by the purchasing . agent or other responsible 
officer, authorizing the work„,  Special 
tests other than. routine calibration should 
be detailed in the letter. 



PART 

6. 	TEST CONDITIONS IN METER SHOP 
6.1 	Test Board Accuracy  

Because the acceptance or rejection of a 
whole lot depends upon the results of the test Made 
oh the-sample, tests Must be made with particular 
care under well controlled  conditions .. The inspector 
must ensiire by meanS of check tests that the test 
board itself does not introduce an error into the, 
'results at any of the prescribed test points. A 
carefully calibrated domestic meter maintained as a 
sub-standard could be useful for .checking test boards. 

6.2 	Ambient Conditions  
•- 	Ideally ,  the sample meters Should.be tested under 

the average set of conditions 'which they will meet in 
service.  However, for practical purposes it is con-
sidered that test conditions shOuld approach, as far 
as posSible,the ccinditions which pertained in the 
factory at  thé  time of their calibration. To 
approximate these conditions the following,require-
ments are stipulated: 

6.2.1 Ambient Temperature  
Accuracy tests should be made with a 

steady ambient room temperature of 23°C, 
± 20C. Significant deViations from thià 

• requirement shall be reported to Standards. 
6.2.2 Other Temperature  Factors  . 

Although it is important to maintain , 
good ambient teMperatures in theMeter shop; 

• it should be noted that ambient temPeratures 
prOduce second order effects compared to other 

' temperature factors. The size : of the cable,., 
the tightness of the connections, the pressure - 
on.the jaws of the test socket etc. are all  of 
greater importance  and  careful  attention. should . bepaid, to them. 
6.2.3 .  Applied Voltage  

Normally the test voltage will be up 
• : Or an integral multiple'of 120. In sOme special 
• cases the testing may be carried out at name-

. 	plate voltage or at thé expeéted service voltage. 
- 

The frequency of supply shall be thé 
nominal system frequency ±  0.5%. It shall be 
considered that this condition is met in all 

• major power systems. 
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• 6.2.5 Distortion  •Factor  
It is .considered that the distortion 

present in the voltage (and current) supplied 
to the meter under test should not be greater . 
than 3%. This factor may normally be ignored 
unless there is evidence from the failure of 
a number of sample tests on a type of meter 
that errors are being introduced.by the test 
conditions or test equiPment. 	.* 
6.2.6 Meter Suspension  

The meter.under. 	test shall be so mounted 
that the shaft supporting the disc is within. 
I °  Of being vertical. 
6.2.7 Meter Registers  

Particular attention must be paid in 
making tests on meters fitted with drum-type - 
or cyclometer registers to ensure that no 
period of acèuracy test embraces the time -
during which the most rapidly moving drum is 
actuating any of the slower drums. 

6.3 . Setting of Test Loads  
Test loads shall be in accordance With the 

requirements for the particular type of Meter. The 
test currents shall be accurately set and maintained 
within  ±5%  Of correct value on all loads. 

7. 	REQUIREMENTS PRIOR TO VERIFICATION  
Before an inspector accepts a meter or metering 

device for verification he shall satisfy himself that 
the following conditions have been met: 

(i) The meter comes within the scope of a 
Notice of Approval issued by 'Standards. 

(ii) The nameplate markings conform to.those 
specified for the class of meter to which 
it belongs as outlined in Notice of 

. Approval. 
Correct indications for connecting the 
meter in service are supplied as specified 
in the Approval Specifications. For 
meters and devices approved before .1951 this 
requirement does not apply. 

SEP 	1915 
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APPENDIk I PARTI .  

Elements 

Current Rating 
Compensation Voltage  
Register Relay Voltage . 
Registration' Units 
Regis  ter .Type 

CCA ■0373 (11•71) SEP 	1975 

th,,Là_., 	JA 	 • 

Department of consumer and corpàrate affairinistère de la consommation  et .des corporations 

STANDARDS EiRANCH - DIRECTION DES NORMES 

NOTICE OF APPROVAL 
AVIS D'APPROBATION 

OTTAWA .,.November. 25, 	19.74 

LANDIS & GYR TYPES "Win AND  "el," A2h LOSS METERS' 

One, two or three denoted by type 
prefix 
0.12-6.25 amperes 
115 volts 
115 volts 	2 	' 
Kwh, Wh or A h 
Any approved single or double tariff 
register . 

Transmitting Contacts: 	Any approved Landis & Gyr type 

Description 

The purpose of the - A 2h meter is to measUre power line 
losses (copper losses) by integrating the square of the line . 
errent  over time. Its physical appearance is similar to 
watthour meters of the-"F." and "L° series,  the basic -difference 
being - that the voltage coil of each element has  been  replaced 
by a second current coil. Furthermore an additional 
potential coil has ben  added to compensate fàr 
friction. This friction  compensating element is supplied from 
an auxiliary  115 volt _source Via the bottom terminal block 
and is 'adjustable. 

These.mèters may be fitted with doubl&registers Marked 
IMPORT-EXPORT, signified by type 'suffix 	H-The  register 
in use is indicated by an arrow. Register changeover is' 
effected by,a relay which-Must be controlledipy an external 
SPDT  contact  whose position is determined according to  the. 
directionof power flow. 	 • 	, 

Disc rotation is -always counterclàckwise from'above and 
the value per,output pulse is  the  same regardless' of the 
direction of energy flOw. 	 . 
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-Selecial .  Approval has:been granted by the Standards  
Branch for use in Canada  for  billing purposes to the 
abOve-named apparatus: 	• 

• These transformers  are  bushing type with single 
tapped secondary windings with terminals identified 	- 
as X1 - X4 and the 1200-5 ampere ratio from terminals 
X2 . - X3. 

The accuracy rating Cf both ratios is 0.3131.8 .. 

These transformers are mounted on the bushings of 
a 600 MVA Autotransformer serial number 288056 for use 
by Ontario Hydro at Lambton G.S. 

-They.  are identified as DD, EE and FF on the 
nameplate dwg. number 273088. 

-<C • 7.4 
W. J. S. Fraser 	• 
Chief, 
Electricity .  and Gas Division. 

cc. Mr. J. Fleming, D.I. of 
.E & G, London 

Ontario Hydro (throtigh.M.r. Fleming) 

• Department of consumer and corporate affairs/Ministère de la consommàtion et des corporations 

• G 1144-57/C2 
GL 1144-57/C2 

SL-100-SPE 

Ottawa, Ontario 
K1A 0C9 

•April 5, 1973. 

Granted to: 

Attention: 

Subject: 

SPECIAL APPROVAL  . 

Canadian General.Electric Co. Ltd., 
Power Transmission and  -Distribution Dept., 
Power Transfirmer  Section , • 
201 Woodlawn Road West, 	 • 
Guelph, Ontario 

Mr.  W.H. Wardrope 
Utility Sales Specialist 

Three Only Canadian 'General Electric 
Bushing Type 2400/2000/1600/1200/800/400 

- 5 Amperes, 60 Hz Current Transformers 
. :serial numbers 18798, 18799 and 18800 

Standards Branch 

Direction ..:es normes 

SEP - 1975 
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The register and pulse output are:  in the same 
units. They may indicate ampere squared hours,'ior by a 
suitable combination.of.gear . ratios and'multipliers be 
converted to either primary or secondary watthours -. In 
the latter cases, the effective line resistance must be 
marked on the nameplate either in ohms or watts .  at rated 
current, together with  the current  transformer ratio when 
applicable. 

The value per output pulse must appear on the 
nameplate, and if in ampere squared hours, the register 
constant in associated summator devices  must  incorporate 
the value of•effective line resistance. 

Adjustments comprise balancing, full load  and  
friction compensation and with the exception of the latter 
are similar to other "F" and "L" series meters. 

A paper diagram glued to the Underside  of the 
terminal coVer depicts the proper circuit connections. This 
approval is aleci applicable to A2h meters when combined with 
other types of meters in•a common case. .. 	 : 

Approval•granted to:' Landis & Gyr Ltd., 
2063 Chartier Street, 
Dorval 760, Que. 

• L. Armstrong, 	 D. L. Smith, 
Chief, Standards Laboratory, 	Chief, Electricity & Gas Division 

Metrology and Laboratory Services. 

Re: GL 1145-57/L1-681 

SEP 	1975 
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INSPI  (TORS  COMMENTS — Commentaires dei l'insPeCteur 

INSPECTOR — Inspecteur, 

h-- 

DISTRICT FILE NO. 
Référence de district 

1 
APPENDIX III 

Consommation et  Consumer and 
•orporate Affairs 

Consumer 
Standards 
Directorate 

DEFECT REPORT 
corporations 

ELECTRICITY AND GAS INSPECTION 

STANDARD NO. 
Référence de direction 

Direction 
genérale 
des normes 

PART T 
RAPPORT DE DÉFAUT 

INSPECTION D'ELECTRICITÉ DU GAZ 
i 

ELECTRIC 114541 
élerteiceté 
GAS 	1147-911 
Gnz 

1.)1STRIC.:1 D-d 	'M 	Y-A 1 REPORT NO. 
N° de rapport 

Nt). 01 : ■ IMILAR UEI 1 11 S 1.01.JND, 	 SERIAL NUMBERS 
Nenthe ,  de!. défauts similaires 	 Numéro dr.■ série 

RI:VEAU-1EO - R RI:VEAU-1EO 	Revérifié 

EJ 

NEW . N1.1fIVrall 

BECAME DEFEC' 
IN SERVICE 
Devenu défet:fui 
en setvine 

Drvicf 
Appoint( 	BECAME DEFECTIVE 

IN SERVICE 
Devenu défectueux 

setvine 

________  • _ 
CTION BY LEGAL METROLOGY BRANCH- A:.i tioe;,;nar li ;eliirection de 

REPORT BI-CDROM MANUFACTURER ADVISED LABORATORY TO 
Rapport ou:oui:mil 	Manufacturnu ,JVI sti 	 INVESTIGATE 

investigation Par  
lobarotniin 

'DISTRIBUTION 
THER 
.utre 

OTHER 
Autre WHITE & BUEF — STANDARDS 	PINK -;REGION 	GREEN.— DISTRICT 

filant:hi? nt Jaune —normes 	Rose 	Région 	Vert — District 

f 
C C A 1374 

MANUFACTURER — Manufacturier i RATING 	1 LOT SIZE 
Valeur raPpart Grosseur.du lot 

[TYPE 

(DESCRIPTION OF DEFECT — Description.  du défaut 
-•\ 
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RULES FOR VERIFICATION OF NEW SINGLE PHASE WATTHOUR 
METERS AND SUBSEQUENT CONTROL OF ACCURACY  

1. SCOPE 
1.1 	Authorization 

These rules, cover the requirements for 
verification and subsequent control of accuracy of 
new single phase watthour meters entering service 
after January 1, 1976. This part includes two-wire, 
three-wire and transformer type versions of such 
meters but does not include those fitted with demand 
registers, or other auxiliary attachments. Meters 
fitted with pulse initiator and intendeà for use witil 
remote registers are also included. 

2. INSPECTION METHODS  
2.1 	Factorï Calibration 

While it is recognized that new meters have 
been calibrated and subjected to quality control 
procedures at the manufactureras plant, for purposes 
of these rules "initial verification" means that 
verification of new single-phase watthour meters which 
takes place at the utility meter shops, independent 
meter shops, or District Offices under the direction 
of an inspector. 

2.2 	Lot of New Meters 
For the purposes of initial verification the 

meters shall be separated into identified lots. A 
lot may embrace a whole shipment from one manufacturer 
or be part of a shipment but in no case shall a lot 

, consist of more than 1000 meters. A lot shall be 
strictly homogeneous, that is to say it shall only 
include two-wire, or three-wire or transformer type or 
remote register meters not a mixture. 

2.3 	Lot Identification No.  
Every lot submitted shall be assigned an 

identification number. This number is for departmenta1 
reference purposes and does not have any long term 
significance. However, the District Inspector must 
ensure that a designation completely and clearly 
distinguishes a lot from any other lot or group of the 
utility or those of other utilities in his area. (This 
is necessary to avoid confusion at Standards when 
reviewing and analyzing district reports.) 

Every lot for which the  X and s are not required 
shall be reported by the District Office as a SMALL LOT 
and the number of meters in it indicated on the report. 

SEP 	1975 
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2.4 	Initial Verification by Sampling Procedures  
Except as provided under Sections 2.5 and 2.6, 

the normal procedure for initial inspection of new 
single-phase electric meters shall be by sampling 
methods. The inspector shall select a sample of meters 
from the lot presented for test, in accordance with 
Table I, Section 2.8, and verify their accuracy. The 
selection of the sample shall be strictly random. 
The method of presentation of the lot and the sample 
shall be determined by agreement with the District 
Office concerned. If the results of the test meet 
the requirements for the particular sample size and 
other criteria of Sections 3. and 4. the inspector 
shall accept and seal the lot. 

2.5 	Initial Verification by 100% Inspection  
Where a lot size is too small or where the 

inspector considers it expedient within the limits 
outlined in Table I, the initial verification of the 
meters shall be by 100% inspection. (The choice of 
method may, in some cases, depend on circumstances, 
experience, utility preference and current directive. 
It should be noted also that the X and s shall be 
calculated, as shown in Table I, Section 2.8, for all 
lot sizes of 15 meters or more regardless of whether 
tested by sampling or 100% inspection.) See also 
Section 4.3.3. 

2.6 	Initial Verification by Witness Testing  
Where a utility has fully automated test board 

equipment operating under suitable testing conditions, 
the inspector may, with the express approval of 
Standards and in lieu of the procedures under Sections 
2.4 and 2.5, witness the initial verification tests 
made on lots of new meters by a utility meterman and 
accept and record the results as the official tests. 
The inspector must assure himself that the tests have 
been properly and accurately made and, as a part of this 
assurance, check according to a standard procedure the 
performance of the test board equipment on a scheduled 
basis. Provided that all the requirements of Sections 
3. and 4. have been met, he shall seal the meters which 
have passed inspection by this method. The utility shall 
provide to the inspector the computer calculations for 
the parameters of the lot, viz ,  the mean and standard 
deviation. 

JUL - 1918 
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2.7 	Initial Verification by Witness Sampling  
Where a utility has fully automated test board 

equipment operating under suitable testing conditions, 
the inspector may, with the express approval of 
Standards and in lieu of the procedures under Sections 
2.4, 2.5, and 2.6 witness the initial verification of 
samples of new meters and accept and record the results 
as the official test. The inspector must choose the 
sample and assure himself that the tests have been 
properly and accurately made and, as a part of this 
assurance, check according to a standard procedure the 
performance of the test board equipment on a scheduled 
basis. Provided that all the requirements of Sections 
3. and 4. have been met, he shall seal the meters 
which have passed inspection by this method. The 
utility shall provide to the inspector the computer 
calculations for the statistics of the sample, viz,  the 
mean and standard deviation. 

2.8 	Sample Size  
Table I below shows the authorized size of a 

sample in relation to the size of the lot. 

TABLE I  

Sample Size 	X and s Required 

1 to 14 	100% inspection 	 No 
15 to 40 	15 or optional 	 Yes 

100% inspection 
41 to 110 	15 	 Yes 

111 to 180 	20 	 Yes 
181 to 300 	25 	 Yes 
301 to 500 	30 	 Yes 
501 to 700 	35 	 Yes 
701 to 1000 	45 	 Yes 

Lot Size 

3. 	INITIAL VERIFICATION TESTS 

(see page 15) 

197a. 
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3.1 Dial Test and Mechanical Inspection  
3.1.1 Basic Schedule  

Regardless of the size of the utility, new 
meters shall receive the dial test and mechanical 
inspection on a periodic basis. The intent is that 
there will be some inspections being carried out in 
some part(s) of the country at all times. The 
schedule for such tests is shown below. 

Area 	 Period during which dial testing 
is to be carried out 

Atlantic Region 	 1st to 5th inclusive calendar days of month 
Quebec 	 6th to 10th 
Ontario 	 llth to 15th 
Manitoba & Saskatchewan 16th to 20th 
Alberta 	 21st to 25th 
British Columbia 	26th to last 

Where, within the allotted period, a 
utility has presented 500 meters'of one type for dial 
test and mechanical inspection, no further meters 
of that type need be presented during the period, 
provided that the results are satisfactory. 

• 
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3.1.2 Dial  Test and Mechanical Inspection 
The dial test and mechanical inspection 

must be very carefully conducted by all Districts 
the aim being, of course, to find all the 
defects to which the meters may be subject. 

In order to ascertain those errors which 
strictly pertain to the register itself the 
meter shall be run for a period sufficient to 
produce at least one revolution of the test 
dial hand. Other faults may show up during this 
run and it is essential that the reference and 
meters under test are measuring exactly the same 
load. 

All meters shall be given a careful visual 
inspection as well, to seek out defects such as 
dirt in meters, loose screws, etc. 

3.2 	Creep Test  
All meters submitted to load test must also be 

subjected to a "creép test". See Part XI for definition 
of creep. 

3.3 . Accuracy Tests 	, 
3.3.1 Test Loads  

Each meter nominated for full tests shall 
be subjected to three accuracy tests at the loads 
specified on the current Test Table No. 1, 
Appendix I. These tests are:High Load, Unity Power 
Factor, (HL); High Load, 50% Power Factor, (PF); and 
Low Load, Unity Power Factor, (LL). The HL test 
is "to be carried out first. Order of the remaining 
two tests is immaterial. 

•  
3.3.2 Tests on 3-Wire Meters 	

- 
 

All tests on 3-wiTgirriFters shall be 
made with the cui.rent - coils in series except 
as noted in Section 3.4. 
3.3.3 Cyclometer Registers  

Particular attention must be paid in 
making tests on meters fitted with drum-type 
or cyclometer registers to ensure that no period 
of accuracy test embraces the time during which 
its most rapidly moving drum is actuating any 
of the slower drums. 
3.3.4 Meter Pre-conditioning 

It should be emphasfi'd that new meters 
should be tested under essentially the 
same conditions as pertained at the factory. 
The manufacturer does not energize the voltage 

APR 	1971 
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'circuit for any length of time before Making 
his test and therefore neither should we, 
However,.it is very  important  that the'meter 
be brought to meter room temperature before 
testing commences and it is the responsibility 
of the inspector te ensure that this is the 
case. 	. 

3.4 	Balance Tests  
Coil balance-will not normally be checkéd. 

However, it Should be checked if the inspector has 
Keason to believê such a test is warranted. . 

4. 	CRITERIA FOR ACCEPTANCE OR REJECTION  
4.1 	Action Following Dial Test and Mechanical 

Inspection 
At the end of the first.six months of the dial - • 

test and meChanical inspection .  program, Standards shall , 
examine the data to determine what action should be 	• 
taken where a defect situation seems out of control 
with respect to any particular attribute. A preposal 
will be prepared by Standards for - présentation to and 
discussion.with AMEU, CEMA and CEA. 

Until such time as a definite formula has been 
formally established, Standards shall consult with 
the manufacturer with a view to resolving the problem 
in each case where abnormal defect situations have 
developed with respect to'his meter. It is hoped 

' 

	

	that the statistics from the dial test .and mechanical 
inspection. may help towards a, general improvement 
in quality of meters. 

The whole dial test and mechanical inspection 
program shall be reviewed from time to timè and 
modified as deemed necessary. 

DEC .,, 
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4.2' 	Criteria with Rdato Creep.  
Any watthour meter whose disc creeps more 

than one revolution shall be rejeCted. If the meter 
is a memL,.?r of a sample, it shall ,  be'replaced in the 
sample by another meter before thé accuracy tests are 
made. Generally, a single creeping Meter in a sample 
from a lot would not necessarily be cause for alarm 
but if more than one were found in a sample further 
testing should be stopped, the utility consulted . 
and the matter. fully investigated. See, Section.4.5. 

4.3 	Criteria211.Lh_lelml_La y.  Tests 
4.3.1 Lot Sizes of 41 to 1000 Meters 

For lot sizes of 41 to 15b0 . meters the 
. lot shall be verified by the sampling proceSs. 
and X and s shall be d.etermined for each of the 
specified .  test loads for each sample. (The 
form shown in Appendix IV is a help - in making 
the calculations.) Using the values of 7 and s 
obtained as.co-ordinates, points shall be plotted 
'on the apprOpriate truncated triangle - chart 

• - 	provided in AppendiX V. If all - the plotted 
points fall within the bounds Of' the triangle 
specified for the particular sample size and 
test, the lot shall be considered fully 
acceptable with regard to accuracy'requirements. 
If any point fallS outside its designated 	- 
triangle the lot has tentatively failed to , 
meet the requirements. See Section 4.3.2. 

. It must be.  stressed here that the con-
cept of an outlier does not apply to the 
sampling inspection for the initial verification 
of meters' under these rules. , An individual 
meter whose accuracyis, perhaps, open to 
questiOn shall in no circumstances ,  be removed 
from the sample. If the sample which.  includes 
it passes inspection then there is no valid 
reason to change the calibration or *remove 
the meter from'the sample - thé meter must be 
left alone; if the sample,fails on first test 
because of it, then a further sample shall be 

SEP 	1975 
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drawn under Section 4.3.2; if the double 
sample fails then and only then may the meter 
by subject to  ré-calibration (along with 
possibly other meters of the lot). Quite 
obviously if a questionable meter is a 
long way out of calibration, the double 
sample is bound to fail and 
to take a second sample would be a waste of 
time. There is no simple way to determine 
where to draw the line so it is important that 
the second sample should be waived only if it 
is certain that the combined first and second 
sample will fail the lot. 

A defective meter (i.e. one which has 
some apparent fault other than merely being out 
of calibration 4 for example a jammed disc or 
register) found in a sample shall be replaced 
by another meter drawn at random from the lot. 
A number of defective meters in a lot would 
be cause for investigation. 
4.3.2 Double Sample  

If the sample from a lot fails to meet 
the requirements of Sections 4.3.1, another 
sample shall be randomly chosen, of thé same 
size as the first. New values for 7and s 
shall be determined using the combined results  
of the first and second sample. If any point 
(HL, LL or PF) using the new Tand s falls 
outside the appropriate triangle of Appendix V 
(for double sample size) the lot shall be 
rejected. 
4.3.3 Lot Sizes of 15 to 40 Meters  

For a lot size of 15 all the meters shall 
be tested: for a lot size of over 15 and up 
to 40 the verification may be performed by either 
sampling or 100% testing. In every case, under 
this section, however, the X and s shall be 
determined and reported, i.e. if 100% inspection 

• has taken place the whole lot shall be treated 
as a sample and the 7and s determined. Where 
inspection has been under the sampling procedure 
the criteria of Section 4.3.1 applies but if the 
sample fails to meet the criteria there is no 
recourse to a further sample and the lot shall 
be 100% inspected. 

Where 100% inspection has taken place for 
a lot size of 15 to 40 meters, the lot shall be 
considered acceptable, if the points determined 
from the'and  s of the test loads fall within 
the truncated triangle of Appendix V which 
corresponds to the lot size and appropriate test 
load. 

SEP - 1975 
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A defective meter which has been rejected 
from a lot shall be reported regardless of 
whether of not it is later returned to the lot. 
The nature of the defect shall be indicated. 
See Forms, Appendix 
4.3.4 Small Lots (14 meters or less)  

For a lot size of fourteen meters or less, 
every meter shall be tested and any meter which 
falls outside any of the following tolerances 
shall be rejected. The remainder shall be 
accepted. 

TABLE III  

If: .75% on High Load, Unity P.F. 
- 1.1 % on Low Load, Unity P.F. 
± 1.25% on High Load, 50% P.F. 

4.3.5 Witness Testing  
Where the witness testing procedure 

has been authorized, the lot  shall be considered 
acceptable if the points determined from the 
X and s of the test loads fall within the 
designated triangle of Appendix V, which 
corresponds to the lot size (i.e. the lot size 
is treated as the sample size). Where an 
appropriate chart does not exist fbr the 
particular lot size, the one having its sample 
size nearest in value should be used. 

If the errors of any meter of the lot 
fall outside the tolerances of Table III the 
utility is permitted to re-adjust the meter, 
otherwise it shall be rejected from the lot. 
The final values of Yand s shall be determined 
using the new value of adjusted meters or, if 
certain meters are not returned to the lot by 
the utility, excluding such meters. A defective 
meter which has been rejected from a lot shall 
be reported regardless of whether or not it is 
later returned to the lot. The nature of the 
defect shall be indicated. See Forms, Appendix II. 
4.3.6 Witness Sampling  

Where the witness sampling procedure has 
been authorized, the criteria shall be exactly the 
same as if the initial verification had been 
carried out under Section 2.4, i.e. the criteria 
of Sections 4.3.1 and 4.3.2 shall apply. 

SEP - 1975 
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• 
. 	 . 	 . 	. . 	 . 
'4.4 	Other  Factors 	. 	•  .. 

. It.is considered that Conformity of a lot of- 
meters to the réquirements outlined in Sections 4.3.1, . 

. .4.32, 4.3.3  and 4.3.4 shouldbe 'sufficient assurancé 
that the manufacturer's 'quality control process is 
SatisfaCtory. HoweVer, other 'contrary - indications  
should not be ignored. While it is not possible to 
enumerate all the possible situations which might 	, 
arise, some corrective action may be warranted in: . 
certain Cases. Fôr example,  •a single creeping' Meter' 
in :a saepte >wôuld probably not be causefor alarm - 
but if  there were seVeral such meters the foll owing 
actions would be:indicated: . 	. . 

(ï) make absolutely certain that the test 
conditions, test boards and standards  

. - 	are satisfactory; - 	• 	 . 

• (ii) smbject the deviate meters to critical 
examination to determine the cause; 

(iii) consider ,  the desirability of making 
100% test on all meters in the lot in 
order to get a clear pdcture of the 
extent of the trouble; 

(iv) report the findings to Standards, 
Ottawa. 

5. 	PROCEDURES  rousomm ACCEPTANCE OF NEW M ERS  
5.1 	Séal Vàlidïty  

EXcept under the circumstances covered - . 	 _ 
• by Section 10.3, the seal on . a. new single 

phase electric meter is valid for eight 
years from thesear.of géalipg, süch'ùàlidity being • . 

: subject to extension on the basis,  of the results  of  
sampling  testa  covered tinder Séctions 11, 12 and 13. 
That is to say, for example, any meter sealed in 
1975 may normally ,  remain in legal use until:pecember 
31, 1984 and any meter seaied - in 1977 maY normally 	' 
remain in légal service until December 31, 1985. 

• 
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Formation of  ProtoGroups 
All new meters of one make,  type and seai 

date presented for inspectionby a utility meter shop 
and accepted under these rules:shall be'considered as 
a. protogroup and shall, be treated: in_ the manner. 	• 

described below. 

Identification of ProtO-Groups.  
Standards will assign a,designation-to the 

proto-groups formerIunder Section.5.2 above eàg. thé 
designation.N75-I,711could beyubed to represent 
C4:ChE...I-7"0:meters. tested:and sealectin 1975 -.. Although 
the general designation would be'common to,all.meters 
of. the same. type and aeal date, differentiation as far , 

as recorda are concerned would be madeby naming the 
utility meter_shop thus,H.Q'., Quebec, Proto-Group 
N75-470.. A utility or. District Office may wish to 
use some other code to identify, such prOto-groUps. in 
its.,own. records but,correspondence between the two = 
codes must be clear and unambiguous. .In_other words 
it muSt.be possible to segregate and locate every. 
meter in a proto-group.. 

PROCEDURE FOLLOWING REJECTION OF NEW METERS 
6.1 	Rejection of a Lot  

If an inspector finds as a result of his tests 
that a lot of new meters fails to meet the acceptance 
criteria, he shall immediately take the following 
actions: 

(1) re-check that,the caldUiations have_ 
been.correctly made; 

(ii) check the test. conditions, check the .  
test board. and  make sure that the 
standard used is not responsible (see 
Technical. Electric .  Circular fbr-:rulés: 
for  checking out test boards); 

(iii) advise the utility:of the reiection..
, 

It cannot, be too.strongly'emphasized that - in,. 
all Cases. of the rejection of_ neW meters, the firat 
responsibility of the inspectorls. to, ensure"that 
the test conditions and test equipment are not, 
themselves -  at fault. In the case of small utilities. 
or others which,do not have frequent opportgnities 
for check,the burden of"proof falls even  more heavily 
on the test facilities. 

SEP 	1975 
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„'. 

Rejection  of  Individual Meters  . 
. 	Whète individual meters  have  been rejected 

from SMALL LOTS, or as a result of dial test and 
. mechanical inspection or where meters are for any 

reason demonstrably . renegades, such meters may be 
;calibrated- or otherwise serviced to bring them within 
the 'toleranceà Outlined in Section 4. 3. 4. The meters 
*shall then:be -presented to the inspector for 
verification and sealing and if passed shall be 	- 
considered the equal of other accepted Meters under 
.theee rules. 

6:3 . Rerinstatement of Rejected Lots 
, 	.As-already.noted,..Where à lot has been rejected, 

all reasOnable measures .having been taken to ensure 
that there has been no error introduced by eqùipment _ 
or standards,  all the meters  of the lot . may be re- 	' 

. calibrated, were  neCeasary,  and then re7presented 
to the:inspector for verification. The inspector 
shall treat them as any other lot of new meters. It 
should be -stressed,.hoWever,  that not all the meters 
in .a 'rejected  lot  should be re-adjusted., only those 

. which are.SignificntlY9Pt  of  line. 	 ' 

A, lot. of new meters which has been re-serviced 
and re+daribrated shall be assigned a new lot 
identification  number, so,h meters if passed shall 
be Sealed by:the inspedtor and shall be considered 

' of equal status to othee new 'meters accepted under 
these rui,es. Where .  possible, névertheless i  the 
district should endeavor to keep informed as to what 
happens to rejected lots, That is, thelemay be sortie 
value in the  district  and region knowing whether rejected 

' 	lots  are  being eeturpOd to factory or re-serviced in 
utility meter-shop, whether such lots when re-calibrated 
at factory are returned to same utility ,  etc. . 

SEP  - 1975 
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CHECK TESTING OF METER TYPE/YEAR AFTERSHORT 

.PERIOD,OF SERVICE 

7. 	CHECK 'TESTING PROCEDURE  
7.1 . Formation of Check Plan for Meter Types: 

Immediately after the end Of each calendar: 
year  : Standards- 	shall.examine the - ccimpiéte- year's 
reportS,of.new single phase meterS inspected and 
shall Set up à plan.  for check-sampling:Of the..proto-
groUps formed'in. -  that 	year 	Aitable will'be .  

- prepared showing the type of meter.:to.lje Check- ' 
sampled in each Field Operations Region.  The  general 
plan will'be to have  the'various makes of - meters 

. 	checked by different'Regions.:and  for  thià'purpose  
the AtlantiC and Pacific.  Regions- will'check the,  same 
type,atleast in. theearlY - .years of the:-plan: 

Normally, each utility.  Will be allotted only. 
one specific  type  to' check-test in an' one year.- 'In 

. subsequent years, as far as possible, it will be 
arranged that the check tests for a particular-type 
will be - assigned  to  utilities in a different region. 

The  utilities'and the district offices -  will be 
advisedeomptly Of the type/région asSignment as 	. 
soon as:Possible after -theend of the calendar year 
just completed,' . 	 . 	- 

7.2 	Check Sample Selection • 
The sécOnd Year after the Year:of formation of 

proto-groups - as described'in 'Section 5.2, check samples 
shall'be selected for each type of meter,  and thèse 

 shall be brought in for test in accordance with the 
plan outlined under Section 7.1. The sample in 
.each Case shall be selected by the District•Office 
concerned and shall consist nominally  of -.100  meters , 
or I% of the, meters of the proto-group, whichever is 
the lesser, fOr. each utility in the district. 'The 
actual number ca lled in may be' increased to allow 
for meters, which for legitimate'reasons cannot be 
presented'. The increase must not exceed 10% and the 
nuffiber actually tested shall not be less than 95% of the 
nominal figure. ,EXperience Will d_etermine if this is 
a-sufficient sample. 

If the nominal sample siZe.is  less' than 5, the 
check saMple : will not bé selected. 

APR 	1976 
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The reasons for the two.year sampleS are:- . 
to get a good:general-indication of the initial 
performance of evérY typeyear, ,to prOvide a 
reference agaihst which  future samplings .may Hbe 
coMPared, and.tci provide ihfOririatiOnaS -Lb the 
validity of the prOcedureS. 

Sinèe the validity of the whole sampling 	. 	. . 
procesà rests on the'premise that the .samples are 	 ' 
random and.truly representative of the populations, 	' 
it is extremely important that all eligible meters 	 ' 
be brought in  for test. - This is .particularly true 
of the check sample because of its small size. The - 	 • 
utility Shall provide a.complete'explanation for-all « 	. 

' sample meters'not:brought in.. The District Office 
shall pursue 'the matter . ,further if it is hot fully . . 	. 

	

. 	. 

satisfied with the explanations given. . 	 . 	. 	. 

. 	. . 	 _ 	
1 

. 7.3 	.Tests to be Made on Sample. -  •.. , 	,.  , 
The inspector Shall subject each meter-of the 

sample to -the standard. high - load, low load and power 	 . 
, 

factor tests as described in SeCtions , 3.3.1, 3.3.2,  

3.3.3 and 3.3.4.. . . . . 	 . . 	 . 	. . 	. 	 , . 	. 	 . 	 . 
- 	All meters of the.sample shall be subjected to 	 , . 	 . 

. 	 ., 

SEP 	1975 

a "creeP test".. 
• 

. Dial tests arenot required,  but the  inspector 
shall note on'the-testsheetanYthing - he  observes 
Which detracts from the condition of the meter, such 
as filings, dirt,  bits of  gasket, loose screws, etc.. 

It capnot be too:strongly . emphasized that the 
number•of uncontrolled  variables entering:ihto.the. 	, 
prodeàs Of  inspection and testing Of 
ffiéters should bé kéipt at ah àbsolùtè rOAliMuM sindé any 
additional variables ' increase the.risk of- 
failure of the group. It is, therefore, very important 
that the saMple meters of a'particulargroup be tested„' 
oh 'a çarefillly,checkedtest board, that the standard . 
be known to be'fuhctioning properly,. that  the :test 	- 
should proceed without•signifiçant.interruptionthat 
the ambiehtsdcinditions»be'good,'-that the Pre-conditioning 
of the:meters be satisfactory,,that the same inspector-. 
màkes all the tests on-the sample, that.the values 	' 
for each:test - load;arecorrect, etc. Any deviatiOn 
from these Concepts: should 'be cOhtinually'questioned 
and eXamihed by the inspection Staff,and the utility 
itself, regardless  of. how it may seem justified .  by the" 
exigencies of the Moment. . 
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8. 	CALCULATIONSANDI'REPORTS - 
District  OfficealcUlations  
:The.-DistrictOffice;:shall Calculate thé 7 

, and - s  of the sample:from:each , Utility except-where the 
sample -froMa. 	.iSdéssthan 15 MeterS: 

8.2 ':,Out,Iiers 
'Th é• final calculation for X and- à Shall exclude 

.ample. meterà whidh are  outliers. - . An outlier shall be 
ameter for .which tha - errior is  both: , 

- 	, above A- -3%.,or :below -   

(ii) moreHthan three standard deviations from 
the:.sample mean-ifIat  the  particular 

:test  load i.e. 4(x4-)1->3s. 

somedasés when,judging. whether a particular 
meter is anoutlier or not,..itis,necessary to calculate 
7 and s with the error of the-particular meter excluded. 
If the meter t.en conforms to,the above criteria, it is 
'an outlier.' 

Meters with the largest-errors shall.be judged 
and excludedyifnecessary, before meters with smaller 
errors. 

For the purposes , of thesermles "outliers" as - 
defined.above.shall.be  considered to fall into two 
categories: 

Class.1 Those meters which are aberrant as far 
as the norms , of the proto-grouP,,are conderned because 
of defects-in meter designproduction deficiencies,- 
incorrect-factory:calibration,-etc. In other-words - , 
deficiencies , which may be attributed to the 
manufacture.. of the' type. 	- • . 

Class.2 Those meters_which are.a.berrarit because 
of accident,  such as beingdropped,-maliciously' damaged 
in serviée, etc. - 

The term "outlier"-embraces -both these categories 
but  where it-can be . .proven,beyond  doubt that the outlier' 
belongs in,Class ,  2 It need ,  notHoe, counted in.-determining 
the eligibility,or,a sample-under the outlier.criteria. 
However, bOth ClasSes shall be[ - reported: 

• 
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• It is clear, therefàre, that 'every outlier shall 
be carefully examined to determine, if .possible, the 
cause of its deviation. 	. . 

9. 	CRITERIA APPLICABLE TO CHECK SAMPLES 
9.1 	Accurac Acce tabilit 

Subject to the requirements of Section 9.2, 
if all  three points obtained by plotting  X and s for 
each test, load fall within the . inner triangle shown 
in Appendix IX the sample shall be considered 
acceptable. 

If one or more points fall between the two 
triangles and the remaining points within the inner 
triangle the sample shall be considered conditionally 
acceptable. 

If one Or  more pointsfall..outside the outer, 
triangle,-the ,accuracy of the.sampie shall be considered 
unacceptable. 	' 

The criteria are'applicalbe to the individual 
samples as well as the total combined sample. 

For sample sizes of less than 15 meters, the 
sample shall be considered acceptable if the errors 
of the meters are all within 2%. 

9.2 	Outlier AcceptabilitV  
The.following criteria'shall govern the 

maximum, allowable number..in protà-group samples: 

Fast Outliers - not more than 1% of the 
nominal sample size (to the nearest higher 
whole number  if the result.contains a 
fraction) except that  for a'sample size of 
25 or less no outliers are permitted, 

Slow, Outliers - not more than 2% of the 
nominal sample size (to the nearest higher 
whole number if the result contains a fraction). 

• 
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•  10. 	ACTION FOLLOWING ACCEPTANCE OR REJECTION OF CHECK  SAMPLES 
10.1 Proto-Group Acceptance  

If the samples are acceptable, both 
individually and collectively, under Sections 9.1 
and 9.2 and the analysis under Section 10.2 shows no 
cause for alarm, the proto-group shall remain in 
service under the conditions established in Section 110 
This acceptance shall apply equally to all other 
meters of the same type and seal date owned by 
other utilities in other Regions. Standards shall 
advise the districts, regions, utilities and 
manufacturers concerned immediately upon acceptance 
of a proto-group. 

10.2 Non-Acceptability of Check  Sam.le 
The failure of a check sample under Sections 

9.1 or 9.2 may not in itself warrant decisive action 
with respect to the particular meter type-year. 
Rather, it is a warning that something may be wrong 
either on a local, regional or national basis and a 
full investigation must then be launched to determine 
if there really is a problem and, if so, its nature 
and extent. Therefore,.  Standards shall be immediately 
informed of a sample failure and it shall consult 
with the manufacturer and Departmental Regional 
Office before further action is initiated. Various 
options shall be considered and the choice may rest 
upon the degree to which the sample fails to meet the 
criteria. Among the possible options are: 

(i) taking another,  check  sample in the 
same utilities or another region; 

(ii )'  taking a full sized sample (see Table IV) 
in the same utilities or in another,region; 

(iii) if the proto-group is small, inspecting 
all the meters in the proto-group. 

	

10.3 	Rejection of a Proto-Group  
If the actions taken under Section 10.2 clearly 

demonstrate that the performance of.meters of the 
type-year is definitely unsatisfactory, with regard to 
the total population or with regard to a particular 
area, the Department reserves the right to call in 
all the meters orthe Offending portion thereof. The 
time period for recall will depend upon the seriousness 
of the defects and will be a matter for negotiation 
between the Department, the manufacturer and the 
utilities involved. 

	

10.4 	Inspection Fees  
For check sampling of proto-groups, no fee is to 

be charged for these sample meters which are returned to 
the group with original seal intact. 

For meters which are resealed with the.new seal 
date, the usual fee is to be charged. 

APR - 1978, 



- 29- 	 . 	PART IIA 

EXTENSION OF SEAL PERIOD OF ELIGIBLE METERS 

11. 	SAMPLING FOR SEAL EXTENSION 
11.1 	Sampling Groups  

11.1.1 Formation of Groups of New Meters  
Acceptable proto-groups of new meters 

• of two consecutive seal years may be combined 
to form a Sampling Group. However, a group 
may be formed from a single seal year if the 
utility so desires. 

• 11.1.2 Formation of Groups of Mixed Background  
Meters eligible under Section 11.1.1 above 

may be combined'with the same type of 
meters eligible under Section 11.1.1, Part IIB 
to constitute a mixed group provided that: 

(i) neither component of the group (i.e., new 
or re-serviced meters) exceeds  9 , 500  meters 
in number; 

(ii) the mixed group includes meters of no more 
than two consecutive sdal years; 

(iii) a listing is submitted which segregates 
the new meters froM the reserviçed ones; 

(iv) the sample size is determined under 
Section 11.2.3. 

11.1.3 Utilities with Groups'Too Small to Sample  
In order to provide viablegroups, the 

formation of Consortiums is encouraged. Such .  
càmbinations may be formed by agreement between 
utilities or through the agency of an independent 
meter shop and the . district inspector should - 
assist in the formation Of .suCh'groups. 

The samples • from grOuWformed under'a 
consortium Shall be Éandomly chosen from ,  à 
càmposite list and the sample Meters:themselves - 
.should all be tested in one particular, selected 
shop. The sample size shall be in accord with 
Table IV and the rules for acceptance:and 
rejection as already outlined shall apply. In 
the case of consortiums, mixed groups, - as. 
described under Sections 11.1.2 and 11.2.3are 
not permitted. . 	 •  
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11.1.4 Non-viable Utility Grou£s  
Where a utility has meter populations 

which are too small to sample and where it is 
not feasible to form a consortium with others, 
the meters of such a population may, however, 
remain in service after their initial 
verification and sealing until the first 
Sample Group of the same type and seal date, 
in the same inspection district fails, provided 
that the failed group represents at least 10% 
of the total population of that type and seal-
date in the same inspection district. If the 
failed group (or groups) represents less than 
10% of the designated population, small 
scattered populations may continue to remain 
in service until the 10% criteria is, 1  in fact, 
exceeded but the utilities concerned should 
nevertheless be alerted to the fact that 
re-call and re-inspection of the type and seal 
date is probably imminent. Groups from small 
populations which are called in under this 
rule are subject to the same requirements that 
apply to the particular sampling group or groups 
which precipitated their call-in. 

11.2 	Sample Sizesand Sampling Periods  
11.2.1 Groups of New Meters  

Each full group formed under 11.1.1 
above should be sampled not later than early 
in the seventh year of the meters with the 
later seal date. If the group consists of 
meters of one seal year only the group should 
be sampled not later than early in the eighth 
year from the seal date. Groups must not be 
sampled too early; the intent should be to 
sample as late as possible without risking that 
if the group fails it will be difficult to bring 
all the meters in their due year. It is 
recognized, of course,  • that as the number of 
sampling groups increases it will become 
increasingly difficult to bring the meters in 
within the desirable time span. 

- 30 - 	 PART IIA 
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EE111.E.221-f Nominal Sample Size  

il 

500 meters 

	

1,000 	" 

	

:2,500 	" 

	

4,000 	" 

	

9,500 	" 

	

15,000 	" 

	

: 22,500 	" 

	

30,000 	" 
15,000 or lesS 

It 

It  

II 

II 

II 

above 
add 	100 

'Up to 
501 to 

1,001 to. 
2,501 to 
4,001 to 
9,501 to 
15,001 to 
22,501 to 
For every 

30,000 

25 meters 
50 
75 

100 
150 
200 
250 - 
300 

II 

11.2.2 Sample Size  
The sample size shall be 

accordance with Table IV below. 

TABLE IV' 

in 

Where 
given 
group 
shown 

a type of meter has never been sampled before by a 
utility or where samplings'have .  takeh . place but no 
aCcepted the sample size.shall be IncreaSed tb that 
iffimediately below thé normal size.'for the group. 

11.2.3 Periods for Groups of Mixed Meters  
Each mixed group, formed under 11.1.2 

above, shall be sampled early in the seventh 
year of the meters with the later seal date. 
If  the  group consists of , meters of one seal 
year only the group shall be sampled not later 
than early in the eighth year from the Seal 
date. 

Mixed groupp.shall be-considered as 
beintj Made up  br two àùb-groups Viz: thos 
that were new seven and eight years before and 
those .  that were re,Éprviced seven and eight years 
previously'. The nominal . sainple siZe . for each 
sub-group shall bé deterMinéd from the gràph in 
Appendix X. The total sample size for the grâup 
shall be the sum  of. the nominal sàmple : sizes plus 
not More than 15% of the sum..: The number  of 

 meters contribùting to the final Tèsults 'shall . 
not be less for.either sub-group thanthenominal 
sample sizes. 
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11.3 Tests to be Made on SaMple 
The inspector shall subject each meter of the 

sample to  the standard  high load and loW load unity 
power factor tests maintaining, of course, the test 
conditions outlined in Section  .6 of Part I  
power factor tests may be called for if theieis 
evidence to :indicate .  that significant changes in 

. accuracy occur at this  test: point for a particular 
type over a period of time. 

12. 	CRITERIA FOR ACCEPTANCE OR REJECTION 
12.1 Accuracy Requirements  

The and s of the sample shall be determined 
for each of the two test points. The use of the 
form shown in Appendix XI will facilitate making 
these calculations. 

Appendix IX shows thé acceptance regions for 
various sample sizés. If .both points obtained by 
plotting 7 .and s for each test load fall within the 
inner triangle the acciiracy of the grOup shall be . 
considered fully  acceptable. If one point falls 
within the inner triangle and the other falls between 
the two triangles the accuracy of the group shall 
be considered conditiona lly 'acceptable. If both 
points fall between the two triangles, the group shall 
be considered conditionally acceptable. If either 
point falls outside the . outer triangle the group shall 
be rejected. . 

The final calculations for -e and s shall exclude 
sample meters which are outliers'. An outlier shall 
be a meter for which the error is both: 

(i) above + 3% or below - 3% i.e. 1 . xlt.3%; 	I 
and 

(ii) more than three standard deviations from • 
the sample mean, 7, at the particular 
test load, i.e. 1(x-X)I 

In some cases when judging Whether a particular 
meter is an outlier or not, it is neceSsary to calculate 

and s with the error of the particular meter excluded. 
If the meter then conforms to the above criteria, it is 
an outlier. See Appendix XVII. 

Meters with the largest errors shall be judged 
and excluded, if necessary, before meters with smaller 
errors. 
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• 12.2 Outlier Requirements 
The following criteria shall govern the 

maximum, allowable number in group samples: 

Fast Outliers - not more than 1% of the 
nominal sample size (to the nearest higher 
•whole number if the result contains a 
fraction) except that for a sample size of 
25 no outliers are permitted. 

Slow Outliers - not more than 2% of the 
nominal sample size (to the nearest higher 
whole number if the result contains a 
fraction). 

Where it can be clearly and conclusively 
established that an outlier's performance is due 
to an accident and is not due to an inherent defect 
or faulty calibration, such outlier will not be 
counted under this section. Such outliers shall, 
however, be separately reported and reasons for 
exclusion given. 

13. 	ACTION FOLLOWING  ACCEPTANCE OR REJECTION 
13.1 Group_32E2ELance 

If a sample is  "full" acceptable under Section 
12.1 and meets the requ'rcements of Section 12.2, the 
group from which it was taken shall be permitted to 
remain in service for a further six_years. 

If a sample meets the requirements of Section 
12.2 but is only conditionally acceptable under 
Section 12.1, the group from which it was taken shall 
be permitted to remain in service for a further two 
years and a new sample shall be taken prior to the 
termination of this second year. 

NOV - 1977 



- 34 - 	 PART IIA 

Group acceptance thus means that the seal 
validity date for any meter in the group has been 
moved ahead by the approved amount from the December 31 
of the year previously assigned to it. See Section 5.1. 

13.2 Lersampling of Acceptailce Gropps .  
Any group accptéà- unâër  Section  13.1 may be 

re-sampled towards the end of its new authorized 
period and, if again found satisfactory, its period 
further extended in accordance with the requirements 
of Section 13.1. The procedures for re-sampling, 
the criteria for acceptance or  rejection,  and the 
action to be taken following acceptance or rejection, 
shall be as outlined in Sections 11, 12 and 13 above. 

13.3 Gloun_Fallure 
If a sample fails to meet the requirements of 

either Section 13.1 or Section 13.2, the group, formed 
under either Section 11.1.1 or 11.1.2, shall be 
rejected and each meter of the group shall be brought 
in for re-servicing and re-calibration before the 
expiration of its valid seal date. If the group is 
made up of two seal years the call-in is for a 
period of two years except that some meters have 
to be brought in within the first year. 

13.4 Treatment  of Re-serviced Meters 
13.4.1 Meters Which Fail Alon the WAm 

Wny meter of any group which for any 
reason requires to be serviced and re-calibrated 
before its due date shall, after re-calibration, 
be presented for re-inspection but it shall 
not return to its original group except if its 
re-inspection occurs in the same calendar year 
as its original inspection. 

13.4.2 Meters Excluded from Above Rules 
Except as provided under Sections 6.2, 

11.2 and 13.4.1, the rules of Part IIA do not 
apply to meters serviced and calibrated in a 
utility shop or independent meter shop. 'Such 
meters are subject to the rules.of Part IIB, 
Part IIC or Part IID as the case may be. 
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13.5 	Disposal of Sample Meters  
A sample meter from an accepted group may be 

returned to service as a member of the group provided 
that: 

(i) it has not had its seal broken;* 

•(ii) the errors at high load and low load, 
as determined by the sample test, are 

• within +2 and -2 percent; 

(iii) there are no apparent reasons why the 
meter should be re-serviced and 
re-calibrated. 

The remainder shall be re-serviced and 
re-calibrated and treated as meters under Section 13.4. 

*NOTE: 	-A meter with a broken,seal which-the inspector, 
, as a restilt of examination andverification, is 

satisfied has pot been tampered with may be 
re-sealed With the original seà1 date and 

' returned to  service  as part of the group 
provided that the conditions under 13.5 (ii) 
and 13.5 	have been met. - 

14. 	RECORDS AND REPORTS  
14.1 	District Office Records 	- 

14.1.1 Field Notes and Test  Sheets  
(i)  :(a) Field  Notes shall be written to 

. cover every new meter inspected; whether by 
100% inspection or bysampling procedures. The 
Field Note record shall contain the basic details 
.of all  the meters 	make, type, capacity, 
inspection number, serial nuMber etc.)  •and the 

 errors of-those which  havé  been given the full 
accuracY tests. 

(b) Field Notes  'shall be' written to . 
• , 	cover proto-groups chedked 13.sample testing. 
•• The make, type and seal year shall be recorded 

for the protogroup as well'as the'atatistical 
results of  the  check.-  Details of'only those 

. meters 'actually tested, togèther with their-
-individual errors shall be recorded. - - 

(c) Field Notés shall be written to 
- 	cover groups sampled for seal extension. The 
• make, type,.séai years and nümber of metera 

in the group shall be recorded,ap -well as the 
atatistical results of sampling. Details Of 
only those meters actually tested,together 
with their individual errors, shall be recorded. 
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(i i) The present Field Note is not satisfactory 
for some purposes. It is considered that 
different Field Notes should be available for 
different situations and kinds of meters. 
Further, the possibility of making the Test 
Sheet replace the Field Note should be 
investigated. (A Field Note number could be 
applied from a roll of pre-numbered adhesive 
tape). 
14.1.2 Record of Proto-Groups 

The District office sFall keep a record 
of all proto-groups of new meters sample checked 
during the calendar year. This record shall 
show the type and make of the meters, the number 
of meters originally forming  •the proto-group, 
the seal date of the meters, the results of 
tests and the Field Note numbers of the Field 
Notes on which the test data was recorded. 
14.1.3 Dial Test and Mechanical Ins  ection Period  

District Offices are required to keep 
the data necessary to complete  the  monthly report 
to Standards (form shown in Appendix II). 

14.1.4 Formation of  

When a utility has determined the 
composition of.a group of meters intended for 
sampling for seal extension under Section 11.1.1, 
it shall prepare a list of all the meters com-
prising the group. A copy of this list shall be 
sent to the District Inspector of the local district 
who shall then draw a representative sample from the 
group in accordance with Section 11.2.2 and forward 
to the utility the details of the meters chosen. 

If the group passes as a result of the 
sampling, the District office shall check the group 
listing against its own records to ensure that thé 
listing is essentially correct. The listing is 
retained by the District Office: meters may be 
deleted from it but no meter may be added. 

14.2 	Reports to Standards 
14.2.1 Monthly Report of New Single-Phase Watthour 

Meters  
At the end of each month each District QuEfice 

shall forward to Standards a summary of all new 
single-phase watthour meters inspected during the 
month. The form shown in Appendix XII shall be 
used for this report. 

111 
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• • 14.2.2 Dial Test.and Mechanical Inspection • 
Report 	 . 	. 
At.the.end of each month the District 

dffice shall cômplete  the  forms shown under 
Appendix II and.forward them.to.StândardS.. -  . 

14.2.3 zu.L.I.EcI_Elm_an 
The district offices shall report to  Standards 

the following details pertaining to the check sample 
tests made on each utility proto-group. See Appendix 
VIII for draft of report form: 

•name of utility; 

*77-  

(i) 

j 

(ii) type of meters in proto-group; 

(iii) number of meters in utility proto-group; 

(iv) number of meters selected for the sample;• 

(v) number of meters actually tested; 

(vi) an explanation covering those meters not 
tested; 

(vii) The -k- and s of the sample for each load•

test where the sample size is 15 or more. 
If it appears that a check sample has 
failed to meet the requirements of Section 9.1 
or the outlier criteria, this shall be 
noted on the form. In such case, too, 
Standards shall be notified immediately. 
For sample sizes of less than 15 meters, the 
sample shall be considered acceptable if 
the errorsof the meters are all within ±2% 

(viii) the complete test data for all samples 
shall be sent to Standards. 
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14.2.5 Sampling_Group  Notice 
A District Office shall notify Standards 

when  a group is about to be sampled or re-sampled. 
The following information shall be supplied: 

- the make and type of meters in the Group; 
- the seal date(s) of the meters; 
- the number of meters currently in the 

group; 
- the number of meters originally in thé 
prato7groups-fromwhichi.the.group was 

• 	 formed;' 	• 

— the number-  of. meters -  intheisample. 

14-2.6 Results qf  the SaMplingonÊ_GFoq2 
After a sample from a Group has been 

tested, the District Office shall report its 
findings to Standards and offer its recommendations 
regarding acceptance or rejection of the group 
for seal extension_ The report shall include: 

(i .), a summary showing full details pertaining 
to the group. and- sample (AppendiX,XIV),' 

(IL)  a  histogram-  if' the: results Seem uhu-sual;• 

(iii) such useful information as an explanation .. 
,  for  outliers,.pr thé ±eason_for meters' not 

being. brought in,' 

DEC  
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14.3 . Standards  Summaries  and Reports  . 	 . 
14..3.1: Monthly Summaryof New::Single-Phasé 

_ Meters Tested 
• • 

	

	 When reports from all districts haVe 
béen ieceived',  Standards  Shall  summarize the 
stàtistits obtained foreach make.and type.. . 

- .The . summary shail'includé,a listing of all the. 
. 

 
lots  tested.during  the  month togèther,with the 	. 

• mean  and  standard deviatioh for each test load 
• . ,of . each lot. In addition, the National mean for 

the. type  .(M shall be calculated and the-aVerage . 
 ' standard:deviation indicated. 

Copies of the summaries fOr . all types :  
shallbe Sent to - the  District  Offices:and the 	' 

: 	- -summaries which -côncern his own typés shall be 
sent to each manufacturer. 	_ 

• 14.3,2 Dial Test.and  Mechanlsal_Insp'2ztion SUmmaily . 
 21-b  the end of each month  the.. district  sha/1 - 

 coMplete the forms shown_under Appendix II 
and return these to StandardS, Ottawa. 

(ii) Standards shall summarize the result's 
obtained from the districtsèachmonth and 
send - a cOpy to  each manufactu±et_of thoSe 

, 	figures which pertain td his - mèter  types.  
- 	(Appendix III) 	- 

(iii) The E&G DivibiOn shall ,  maintain a rùnning -
plot Or tabulation of thefresillts for each . • 

- 	.type of, méterfor;:each of the four categorj.e's 
•of,failIts showribn Report- Form. (Appendix II)» .  

gyiesk..nlinui . of 1D.roto-GrOes, 
(i) A check  sampling plan for  proto+groups shall 

be - prepared each:yeari  as  outlineà in 	. 
Section 7.1, ancLdiStributed to District 

. 	Offices and utilities.' 	. 
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(ii) Not-later than the end of the calendar 
year, after reports from.all districts-- 
have been received, Standards Shall 
caltulate for each type:-  

(a) The 3f and s. for each test load for 
the total of , all the samples of the particular 
type. 

(h) Determine.correlatioh between the 
results obtained for individual utilities and the 
combined results. The 'It and s obtained for 
each utility, can readily, be compared with the 7 
and s obtained under (a) by using standard 
techniques. 

(c) Assess the - results obtained under (h) 
and refer those utility figures for which there 
are discrepancies-back to district concerned.to  
determine, if possible-, the reason. 

(d) Apply the results obtained under (a) to 
the diagram for the appropriate sample size shown 
in Appendix IX. 

. (e) If the results. are favorable for a -
particular type, the District:Offices and the 
manufacturer concerned shall be So advised. If 	- 
the results are not completely satisfactory the 
requirements of Section. 10.2 and Section 10 -.3 
apply and whatever action should be . taken will 
depend on the result of the complete investigation. 

14.3.4 Authorization of Sampling Group Status - 
Upon the receipt of a:.report from a 

distfict office  concerning the sampling of a 
, group for seal extension (see.Section 14.2.6), 
etandardà- shall advise if it accepts the 	: 
recommendation or wiShes to distuss the matter 
further. The eventual decision. and the • 
consequent action necessary Will:be passed to 
the utility by the distriCt office. 



14.3.5 Summary  of 	Results'of (1r22tupSaEELLu 
.(i)  Standards-  shall maintain a cumulative 

. summary .of the results of'sampling of each 
type .ofbeter•and shall report the latest 
statistics to  the manufacturer concerned 
and to the district offices at least once. 
a year. 

(ii) Statistics shall 'pe charted-and analyzed 
- 	to provide useful and necessary information 

- for continuous monitoring of the inspection 
program. . 

• 
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RULES FOR VERIFICATION OFSE-SERVICED SINGLE-PHASE 
WATTHOUR METERS-AND SUBSEQUENT CONTROL OF  ACCURACY 

1. SCOPE 
• 1.1 --  Authorization 

These rules shall apply  •to re-serviced single-
phase watthour meters (without auxiliary attachments) 
which have been serviced and calibrated in the utility 
meter shop and which have been presented for inspection 
subsequent to January 1, 1976. 

2. INSPECTION METHODS 
2.1 	Formation of Lots 

• Following meter shop calibration, the meters 
shall be formed into identified lots and then presented 
for inspection. Under these rules for verification of 
meter shop calibrated meters, a "lot" means a definite 
quantity of a specified kind of meter. 

• Generally speaking 
the meters are classified into two kinds viz: those 
with magnetic sspension of the disc and those not 
having magnetic suspension. A "lot" may include more' 
than one make and rating of meter. Meters in a lot 
may have been serviced and calibrated by more than one 
meterman. However, it should be remembered that 
increasing the number of variablestends to increase 
the risk of failure of the sample and thus the lot. 
Therefore, as far as possible, the number of variables 
should be kept to a minimum. 

2.2 	Lot Identification No. 
Every lot presented for test shall be assigned 

an identification number. This number is for depart-
mental reference purposes and does not have any long 
term significance. However, the District Inspector 
must ensure that a designation completely and clearly 
distinguishes a lot from any other lot or group of the 
utility or those of other utilities in his area. (This 
is necessary to avoid confusion at Standards when 
reviewing and analyzing district reports). 

Every lot for which the X and s are not required 
shall be reported by the District Office as a SMALL 
LOT and the number of meters in it indicated on the 
report. 

• 
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2.3 	Verification by Sampling Procedures 
Except as provided under Sections2.4, 2.5 and 

2.6, the normal procedure for inspection of re-serviced 
single-phase watthour meters shall be by sampling 
methods. The inspector shall select a sample of 
meters from the lot presented for test, in accordance 
with Table I, Section 2.7 and verify their accuracy 
against the government standards. The selection of 
the sample shall be strictly random. The method of 
presentation of the lot and the sample shall be 
determined by agreement with the District Office 
concerned. If the results of test meet the requirements 
for the particular sample size and other criteria of 
Sections 3. and 4. the inspector shall accept and seal 
the lot. 

2.4 	Verification by 100% Inspection  
Where a lot size is too small or where the 

inspector considers it expedient within the limits 
outlined in Table I, the verification of the meters 
shall be by 100% inspection. (The choice of method 
may, in some cases, depend on circumstances, experience, 
utility preference and current directive. It should be 
noted also that the 	and s shall be calculated, as 
shown in Table I for all lot sizes of 15 meters or 
more regardless of whether tested by sampling or 100% 
inspection.) See also Sections 2.7 and 4.3.3. 

2.5 	Verification by.  Witness Testing 
Where a utility has a fully automated test board 

operating under suitable testing conditions the inspector 
may, with the express approval of Standards, witness 
the verification by the utility meterman of a lot of 
meters calibrated by the utility. The inspector must 
assure himself that the tests have been properly and 
accurately made and, as a part of this assurance, 
check according to a standard procedure the performance 
of the test board equipment on a scheduled basis. 
Provided that all the requirements of Sections 3. and 
4. have been met, he shall seal the meters which have 
passed inspection by this method. The utility shall 
provide to the inspector the calculations 
for the parameters of the lot viz: the mean and 
standard deviation. 

2.6 	Verification by Witness Sampling 
Where a utility has fully automated test board 

equipment operating under suitable testing conditions, 
the inspector may, with the express approval of 
Standards and in lieu of the procedure under Sections 
2.3, 2.4, and 2.5, witness the verification tests made 
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by the utilitY,mèterman On'a sample:from  a: lot of 
serviced' Meters and accept  and record the results - 
asfthe.official tests.. The inspector mUst-choose the : 
sample and  assure himSelf that the tests have . been 
lproperly:and aCcurately Made  and, as a'part of-.this :- 
assurance, check  according. to a. -Standard:Procédure 
the:performance - of the  test board  equipment on a 
scheduled basis, _prOvided'that all the requirements , 
of Sections 3. and 4. have been Met, he shall seal . 
the meters whiChhave passed  inspection  by:this Method. 
The utility shall provide to, the,inspèctor the 
calculations for the statistids Of  the  sample,  Viz  
the mean anestandard-deviation, 
„ 

2.7 	SaMpl!FI.Size 	 A 
Table T benw shows the authorized size of a 

sample  in  relation-to the-size-Of the'lôt. 	' 

• TABLE T 

	

Lot:Size_ 	..Sa11121é-Size. 	and-.s réguix.ed 

	

1-to 14 - 	100°,6' inspection': • 

	

15:to 40 , 	15-  or optional 	' 	yes 
- 	100% inspeçion- 	, 

	

, 41 to.110 	 15 	 -  
111 to 180- - ' 	-20 	- 	 Yes 
181 to 300 - 	. 	25 	 YeS 

	

301 to 500 	 30 .Yes 

	

501 to 700 	 35 	 Yes 

	

701 to 1000 	 45 	- 	 Yes • 

. 	. ,3. 	VERIFICATION TESTS 	. 	
, . 
	 . 

3.1 	Dial Test and Mechanical Inspection  
3.1.1 Basic Schedule 

A dial test a:id mechanical inspection 
shall be made on-re-serviced meters in 

.. 	accordance with the following plat: 

(i) every meter serviced by a utility 
having a meter inventory of 25,000 meters 
or less shall be subject to a dial test 
and mechanical inspection as detailed in 
Section 3.1.2; 
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• meters  
serviced by utilities having  more  than 	' 
25,000-meters Shall receive the d'ial 	. 

test and mechanical  inspection on a 	. 	.• 
periodic basis. The intent is that  • uch 
inspections will be made on a periodic 	- 
basis and the period may be adjusted  as the result 
of statistics obtained. This might well - 
result in the schedules being different 
for different utilities depending upon 
the quality of the servicing procedure, 

where, within the allotted period a 
utility has presented for dial test and 
mechanical inspection 4,000 re-serviced 
meters, no further meters need be 
presented during the period; provided 
that the results of the inspection are 
satisfactory. 

Table II shows the preliminary schedule 
•with which the program will start: 

TABLE II 

Dial Test and Mechanical Inspection.Schedule 

Meters passing through meter shops in the 
indicated areas shall be inspected during the months 
shown: 

Area 	 Months 

British Columbia (including Yukon) . 	April 	Oct. 
Alberta (including N.W. Territories) 	Mar. 	• Sept.  
Saskatchewan 	 , Mar. 	Sept. 
Manitoba 	 Mar. 	Sept.  
Toronto District 	 Jan. 	- July 
Ontario (other than Toronto District) 	• June 	Dec. 
Quebec 	 ' May 	Nov. 
Atlantic Provinces 	 Feb. 	Aug. 

• 
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3.1.2 Dial Test and Mechanical Inspection  
The ,  dial . test and mechahical inspection 

must be very thoroughly and carefully done by 
all Districts, the aim being, of course, to 
find all the defects to which the meters may 
be subject. 	- 	 • 

In order to ascertain those errors which 
strictly pertain to the-register itself, the, . 
meter shall be run for a period sufficient to 
produce at least one revolution of the test - 
dial hand. Other faults may show up during this 
run and it is essential that the reference and .  

.meters under test, are measuring exactly the same 
load. 

All meters shall' be given a careful visual 
inspection as well, to  seek out defects such . as  
dirt in meters, loose screws,:etc. 

3.2 	Creep Test  
› All meters submitted to load tests must also be 

subjected to a "creep test". See Part.X for definition 
of creep. 

Accuracy  Tests  
3.3.1 Test Loads  

Each sample meter shall be subjected to 
three accuracy tests at the loads specified in the 
.current Test Table I, Appendix'I, - except as noted below. 
These tests are: High Load, Unity Power Factor, (HL); 
High Load, 50% Power Factor, (PF); and Low Load, 
Unity Power Factor, (LL). However, the 50% power 
factor test need not be made on singlé-phase meters 
having magnetic  suspension. This ruieshâll apply 
whether the meters are to be inspected by sampling 
or 100% inspection. The HL  test is.to,be carried 
out first. Order  of the  remaining two tests iS• 
immaterial. 

3.3.2  Tests on 3-Wire Meters  
All tests on 3-wire meters shall be made 

• with the current coils  in  series. - 2  - 
3.3.3 Cyclometer Registers  

Particular attention must be paid in 
making tests on meters fitted with drum-type  
or cyclometer registers to ensure that no period 

. of accuracy test embraces the time during which-
its most rapidly moving dru m  is actuating any of 
the slower drums. 

3.3 
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3.3.4 Meter Pre-conditioning 
Ideally the sample meters should be 

tested under the average set of conditions 
which they will meet in service. However, for 
practical purposes, it is considered that 
soaking them at the meter shop room temperature 
for at least four hours before inspection 
should be sufficient provided that the 
stipulations covered by Section 6, Part I above, 
have been taken into account. 

(A comprehensive study shall be undertaken 
by Standards to determine whether or not meters 
should have voltage applied to the voltage' 
coils for a period prior to verification. The 
requirement in paragraph above may be modified as 
a result of the study.) 

4. 	CRITERIA FOR ACCEPTANCE OR REJECTION 
4.1 	Dial Test and Mechanical Inspection 

At the end of the first six months of the 
mechanical inspection program Standards shall examine 
the data to determine what action should be taken 
where a defect situation seems out of control with 
respect to any particular attribute. 

The whole dial test and mechanical inspection 
program shall be reviewed from time to time and modified 
as deemed necessary. 

4.2 	Criteria with Regard to Creep 
Any watthour meter whose disc creeps more than 

one revolution shall be rejected. If the meter is a 
member of a sample, it shall be replaced in the sample 
by another meter before the accuracy tests are made. 
Generally, a single creeping meter in a sample from a 
lot would not necessarily be cause for alarm but if 
more than one were found in a sample further testing 
should be stopped, the utility consulted and the 
matter fully investigated. See Section 4.4. 

4.3 	Accuracy Criteria 
4.3.1 Lot Sizes of  41 to 1000 Meters  

For lot sizes of 41 to 1000 meters the 
lot shall be verified by the sampling process 
and 	and s shall be determined for each of the 
specified test loads for each sample. (The 
form in Appendix IV is a help in making the 
calculations.) Using the values of Y and s 
obtained as co-ordinates, points shall be 
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plotted on the appropriate:truncated triangle 
chart proVided in Appendix XXI. If all the 
plotted points_fall within the bounds of the 
triangle specified for, the particular sample 
.size and test the lot,shall be Considered 
fully acceptable with regard-to acCuracy: 
requirements. If any point falls outside 
its designated triangle,the lot is considered 
to have failed. 

A 

must be streàsed here that - the-
concept of an outlier does not apply to the 
sampling inspection for the verification of 
meters under these rules. An individual meter. - 
whose accuracy is, perhaps i  open to question 
shall in no  circumStances be removed from the 
sample. If the sample which includes it passes 
inspection  then there is no valid reason to 

'.change the calibration 9r remove the meter 
from the sample - the meter must be  left  alone; 
if-the sample fails on first test because of it, 
then, a further sample may,. at the option of 
the utility, be drawn under Section 4.3.2; if 
the double sample fails then and  only  then may 
the meter be subject to re-calibration (along, 
with possibly other meters of the lot). Quite 
obviously,  if. 'a,  questionable, meter ip a long  
way out of calibration, the-double'sample is 
bound to fail and taking a second sample would 
be a waste of time 	There, is no Simple way . to  
determine where'to.draw the line so it is. - 
important that the second sample should be' 	- 
waived only if it.is  certain that the combined 
first and -second sample will fail the test. 

If the utility does not elect a ,second 
sample after failure of the first, the lot . 
shall be rejected and returned to 'the utility. 
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A defective meter (i.e. one which has 
some apparent fault other than merely being 
out,of calibration - for example a jammed 
disc or register) found in a sample shall be 
replaced by another meter drawn at random 
from the lot. Such a meter shall be counted as 
defective and reported on forms shown in 
Appendix II. A number of defective meters in 
a lot would be cause for investigation. 
4.3.2 Second  Sample 

If the sample from a lot fails to meet 
the requirements of Sections 4.3.1, another 
sample may, as indicated above, be randomly 
chosen, of the same size as the first. New 
values for X and s shall be determined using 	• 
the combined  results of the first and second 
sample. If any  point (HL, LL, or PF) using 
the new 7 and s falls outside the appropriate 
triangle of Appendix XXI, the cnart corresponding 
to the double sample size, the lot shall be rejected. 
4.3.3 Lot Sizes of 15 to 40 Meters  

For a lot size of 15 all the meters 	• 
shall be tested: for a lot size of over 15 and 
up to 40 the verification may be performed by 
either sampling or 100% testing. In every case, 
under this section, however, - the 7' and 's shall 
be determined and reported, i.e. , if 100% 
inspection has taken place the whole lot shall 
be treated as a sample and the 7 and s determined. 
Where inspection has been under the sampling 
procedure, the criteria of Section 4.3.1 apply 
but if the sample fails to meet the criteria 
there is no recourse to a further sample and 
the lot shall be 100% inspected. 

Where 100% inspection has taken place for 
a lot size of 15 to 40 meters, the lot shall be 
considered fully accptable, if the points 
determined from the X and s of the test loads 
fall within the truncated triangle of Appendix XX1 
which corresponds to the lot size and appropriate 
test load. However, if the errors of any meter of 
the lot fall outside the tolerance of TFble III 
the utility is permitted to re-adjust the meter. 
The final values of X and s shall be determined 
using the new values of adjusted meters or, if, 
certain meters are not returned to the lot by the 
utility, excluding such meters. The points 
determined by the final values of 7 and s must 
fall within the appropriate truncated triangles. 
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A defective meter which has been 
rejected from a lot shall be reported regardless 
of whether or not it was later returned to the 
lot. The nature of the defect shall be indicated.•
See Forms, Appendix II. 
4.3.4 SMALL LOTS (14 meters or less) 

For a lot size of fourteen meters or 	. 
less, every meter shall be tested and any meter 
which falls outside any of the following 
tolerances shall be rejected. The remainder 
shall be accepted. 

TABLE III 

± .75% on High Load, Unity P.F. 
▪ 1.1 % on Low Load, Unity P.F. 
▪ 2.0 % on High Load, 50% P.F. - this test is 

not required on 
meters.with magnetic suspension  

4.3,5 Witness Testing.  
Where -The witness testing procedure has 

been authorized, the lot shall be considered 
acceptable if the points determined from the 

and s of the test loads fall within the 
designated triangle of Appendix V, which 
corresponds to the lot size (i.e. the lot size 
is treated as the sample size). Where an 
appropriate chart does not exist for the 
particular lot size, the one having its sample 
size nearest in value should be used. 

If the errors of any meter of the lot 
fall outside the tolerances of Table III the 
utility is permitted to re-adjust the meter 
otherwise it shall be rejected from the lot. 
The final values of 7.  and s shall be determined 
using the new values of adjusted meters or, if 
certain meters are not returned to the lot by 
the utility, excluding such meters. A 
defective meter which has been rejected from 
a lot shall be reported regardless, of whether 
or not it is later returned to the lot. The 
nature of the defect shall be indicated. See 
forms, Appendix II. 
4.3.6 Witness Sameling 

Where the witness sampling procedure has 
been authorized, the criteria shall be exactly 
the same as if the verification had been carried 
out under Section 2.6, i.e. the criteria of 
Sections 4.3.1 and 4.3.2 shall apply. 
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4. 4' 	Other  Factors  
.It is considered' that conformity .of a lot of 

meters to the requirements outlined in Sections 
4.3.1, 4.3.2 and 4.3.3, should be sufficient 
assurance that the utilites quality control process 
is satisfactory. -However, Other contrary indications 
should not be ignored, While it is not possible to 
enumerate all the possible situations which might 
arise, some corrective action may ..hé warranted in 
certain cases. For example, a single creePing meter 
in a sample would probably not be cause for alarm but 
if there -were several such meters the following actions 
would be indicated': 

(i )  ,make absolutely certain that the test 
conditions, test ,'boards and standards 
are satisfactory; 

(ii) -  subjebt the' deviate Meters to critical 
examination to determine the cause; 

(in.). consider the desirability 'of making 
100%.test on all meters in the lot in . 
'order to get a clear picture of the 
extent of the trouble 

(iv) report the findings toStandards. 

5.. 	PROCEDURES  FOLLOWING ACCEPTANCE OF RE-SERVICED METERS 
5.1 	Seal Validity  

5.1.1 Commencing January 1;1979- 
Basic seal periods to be:: 
For  meters prior tO A/S base.: 	 4 years 
A/S base meters, non-magnetic suspension: 6  years 
Meters with magnetic suspension.: 	 8 years 

5.1.2 Commencing January 1, 1980- 
3-wire meters prior to A/S base'mill not 

be accepted for re-verification. 

5.1.3 Seal periods of meters now in service  
(re-verified prior to January 1, 1979) are to remain 
unchanged (even though there' are some anomalies). 
For example, type OC meters re-sealed in 1978 will 
be due for reverification in 1984 büt the same 
type of meter re-sealed in 1979 will be due in . 
1983'. 
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Notes: 
- (1) Re-verified lots which include meters having 

different seal periods: If the lot is accepted 
the appropriate basic seal period will apply 
to each individual meter. E.g., type OC would 
be valid for 4 years, type CFA for 6 years. 

(ii) All meter types, regardless of age, are eligible 
for seal extension (if sample test results are good 
enough). 

(iii) Seal extension periods are to be 2 or 4 years for 
non-magnetic suspension meters, and 2 or 6 years 
for meters with magnetic suspension, depending on 
acceptance triangle. 

5.2 	Formation of Proto-Groups  
All re-serviced meters of one make, type and 

seal date accepted under the above rules and belonging 
to one utility shall be considered as a proto-group 
and shall be treated in the manner described below. 
Where it can be shown  that  meters of more than  one  
type (or variations of a type) from the same 
manufacturer, are essentially similar in performance, 
then such may be included together in one group. 
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5.3 	Identification  of Proto-Groups  
Standards , will assign a-deeignation tothe 

proto-groups'forMed under Secton 5.2 above e.g.  the. 
designation R75170-could be used to rePresent 
I70.metérs tested and sealed in 1975. Although the 
general designatiOn wOUld be common to all:Meters  of 
the  same  type: and  seal  date, differentiation as  far as 
records are concerned would be made bymaming- the 
utility thus, Saskatchewan Power, Protà-Group R75-170. 
'A utility may wish to use Some other code to identify 
such proto-groups in its own  records' but correspondence 
between the two codes must '1..Ye clear and unambiguous. 
In other words, it must be  possible  to segregate and 
locate every meter in a proto-group. 

6. 	PROCEDURE.FOLLOWING REJECTION OF RESERVICED, METERS 
6.1 	Re'ection.of a Lot 

If an inspectOr finds , as a result of .his tests - , 
. .that a . lot. of meters.-fail to meet the acceptance 
criteria., he.shall immediately take the following . 

• 	- actions: 

(i) re-check that the calculations have 
been correctly made; 

check the test conditions, check the 
test board and make sure that the standard 
used is not responsible- See Technical 
Electrical Circular of rules for checking. 
out test boards; 	" 

(iii) advise the utility of the rejection. 

. It Cannot be too strongly emphasized that.in  all 
cases of the rejection of re-serviced meters, the first 
responsibility of the inspeCtor is-to ensurethat the 
test conditions and test equipinent are not themselves at 
fault. In the case of small_utilities or:others which 
do  not  have frequent opportunities for checking,the 
burden of proof fails even more heavily On the test 
facilities, 

6.2 	Rejection of Individual Meters 
Where indiVidual meters:have been rejected from 

SMALL LOTS, or as a result of.dial test and mechanical - 
.inspection or where meters are for any reason 
demonstrably renegade, such meters may,be.calibrated 	: 
or otherwise serviced to bring them Within - the tolerances 
outlined'in Section.4.3.4. The meters'shall then be 
presented to the inspector for verification and • 
sealing and if passed shall be considered the equal 
of other.acceptecLmeters under these rules. - 
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6.3 	Re-Instatement of Rejected Lots 
As already noted, where a lot has been rejected 

under Section 4.3.3, all reasonable measures having 
been taken to ensure that there has been no 
significant error introduced by equipment or standards, 
all the meters of the lot shall be returned to the 
utility for re-servicing and re-calibration. If the 
meters are again re-presented in the same lot, they 
shall then be treated as a new lot and the procedures 
under Section 4 apply. 
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CHECK TESTING OF METER TYPE/YEAR AFTER SHORT- 

PERIOD OF SERVICE. 

7. 	CHECK TESTING PROCEDURE 
7.1 	Formation  of. Check Plan .for  Meter  Tmei.  

Immediately after the end of each calendar 
year .the District Office shall examine  the complete 
year's . recordS of meter . shop serviced single-phase 
meters .  inspected and shall set up a_ plan for . dheck:- . -: 
sampling of the proto-groups formed in that year.. 
The. check  sampling shall take place in the year 

• which is two years'after'the seal date year of the 
proto-group. -Normally, each utility will be allotted 
only one specific type-to check test in any-one Year. 
The:District.Office deàignate the type to.be  tested - 
by each utility in .the plan and shall arrange as-far 
as possible that: 	. 

• : ('i .). tests of each type are equally distributed; 

(ii) each utility samples the VariotiS types 
equally over a,period of years, 

A utility which has no .protogroup (i.e.. of one 
type) of more than-300 meters in the particular year 

. may opt out of the check sampling, program but the 
meters So exempted shall then be on fixed seal status 
and shall be coVered under the rules of Part IID. 
No prot67-group of less . than 50 meters shall be chèck - 
sampled and such meters shall ,be on fixed seal Status.. 

The District Office shall advise its utilities 
promptly regarding the details of the check test plan. 

7.2 	Check Sample Selection 
. ..The second year after the year of formation of 

'proto.rgroups as-describectin Section 5,2,check • 
samples shall be selected-for each type ,  of-Meter and 
these shall be brought in for test in accordance with 
the plan outlined under Section 7.1. The  sample in 
each case shall be selected by  thé District Office 
concerned and-shall Consist of not less .than 1% nor 
more than 2% of the meters of the type/year. .,(eXcept 
that no sample size shall be less than 25 ) .fOr each 

. utility in the District, to the nearest whole nuMber. -  
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The exact percentage figure shall be determined by 
the District Office so as to provide a sample . size 
which approximates one of the standard nominal 
sample sizes. The actual number called in may be 
increased to allow for meters, which for leetimate 
reasons cannot be presented. The increase must not 
exceed 10% and the number actually tested shall:not 
be less than the nominal figure. .ExperienCe will 
determine if this is a sufficient Sample. 

The reasons for the two year samples are: 
to get a good general indication of the initial 
performance of every type-year, to provide - a reference 
against which future samplings may be compared, and to 
provide information as to the validity of the procedures. 

Since the validity of the whole sampling 
process rests on the premise that the samples are 
random and truly représentative of the population, it 
is extremely important that all eligible meters be 
brought in for test. This is particularly true of 
the check sample because of its small size. Thé  utility  
shall provide a complete explanation for ail  sample  
antnjIltroullatla. The District Office shall 
pursue -  the matter further if it is not fully satisfied 
with the explanations given. 

7.3 	Tests  to be Made on Sample  
The inspector shall subject each meter of the 

sample to the standard High Load, Low Load and Power 
Factor tests as described in Section 3.3. 

All meters of the sample Shall be subjected to 
a "creep test". 

All  tests On .B-wire meters shall be made with 
the current'coils in series. 

Dial tests are not required, but the inspector 
shall note on the test sheet anything he observes 
which detracts from the condition of the meter, such 
as filings, dirt, bits of gasket, loose screws, etc. 

it cannot be too strongly emphasized that thé 
number of uncontrolled variables entering into  the 

 process of  inspection and  testing of a sample of meters 
should be kept at an absolute minimum since any, 
additional variables increase the risk of failure of 
the group. It is, therefore, very important' that the 
sample meters of a particular group be tested on a 
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• 	
carefully checked test board, that the standard 	 - 
be known to  be  functioning .pràperly, .that the test 
Should prOceed without sigraficant. interruption„..that. 
the ambient conditions - be good, that - the pre-conditioning 
of the meters be satisfactory, that the same.insPector 
makes all the tests on the èaMPle, that all test. - 
loads  are correct, etc. Andeviation frOm- these 	. 
concepts  should .be continuely*questiened_and examined 
by'.the inspection staff;' . arid . the . .utili - y#Pélf,  _ 	. 
regardless of how it may Seem jiastifiedby  the  

. 	exigencies of the moment. 

8. 	CALCULATIONS AND REPORTS 	. 	 . 
8,1 	District Office Calculations 	 - 

The  District  Office shall calculate:the X and 
s of the sample from each 'utility except where the .• 
saMple from  a: utility . is less than 15 meters. ' 

8.2 	Outliers  
The final, calculatiens for s 'f and -s :Shall,  

exclude Sample 'meters Which are outlierà. .A11. outlier . 
shall be a meter .for which the error is. both: . 

_ 
- 	 , 	. 

' (1) aboye 413% or belOW,  -3% 	[XI 	3% 
and - 	. 

(ii) more  . than  three standard déviations  from 
the sample mean, -Sf, at the particular 
test load, i.e. 	i(x-7)I > 3s. 

In some cases when judging whether a particular 
meter is an outlier or , not, it is necessary  th  calculate 
3c-  and s with the error of the particular meter excluded. 
If the meter then conforms to the above criteria, it 
is an outlier. See Appendix XVII. 

Meters with the largest errors shall be judged 
and excluded, if necessary #  before meterà with smaller 
errors. 

For the 'purrpses of these rules "outliers" as 
defined above shall'be considered tofall into two 
categories: 	' 

Class 1 Those meters which are aberrant as far 
as the norms of the proto-group are Concerned because 
of defects in meter design, production deficiencies, 
incorrect factory calibration, etc.. In other words, 
deficiencies which may be attributed to the manufacture 
of the type. 
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• Class  .2 Those metere,which aré aberrant 	' 
because of accident, such,as being drOpped damaged 
in service etc.. 	' 

The term.noutlierembraces boththese.categbries 
but wherg,.it can  be  - .plp.m.n -bey2hddoubt:that  the  Outlier 
belongs in Class 2 it need hot be counted in determining 
the eligibility of a sample under the•Coitlier criteria. 
However, both Classes.shall be_reported,' : 

• - .• 
It.is Clear, therefore u  that eÀi'erY-Outlier  shall 

be carefully examined  to  determine 'if possible, the 
cause of Its deviation."  

90 	- CRITERIA  APPLICABLE  TO CHECK .SAMPLE 
9.1 'Accuracy AcceEtabillIz 	• 

Subject to thé reqUitements of SeCtion, 9.2 if 
all three points obtained by plottingY and s for 
each test load fall within the inner triangle shown 
.in Appendix IX the sample shall be considered acceptable.. 

If one or more points  fall between the two 
triangies,and the remaining points .  Within the inner 	. 
triangle the'SaMple shall be considered conditionally 
acceptable. 	, 

If  one  or more  ponts  fall ou'cside the outer 
triangle, the accuracy of the sample shall be considered 
unacceptable. 

e' 

9.2 	Outlier AçcimtabilLEi 
9Ché following criteria shall govern the maximum 

allowable number in proto-eoup samples: 	 , 

Fast Outliers - not more than 1% of the 
nominal sample size (to the nearest higher 
whole number if the result contains a 
fraction) except that for a sample size of 
25 	no outliers are permitted; 

Slow Outliers - not more than 2% of the nominal 
sample SizJ-Tto the nearest higher whole number 
if the result contains a fraction). 
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10. 	ACTION FOLLOWING. ACCEPTANCE OR REJECTION  or  - 	• . - 
CHECK SAMPLES:::.: 	 ' 	 . 	• • - 

• 10,1 	Prato-Group - Acceptance 
1e thé . ample is acceptable under_Sectian'9, 

the protogroup shall remain -  in service undér. the . 
conditions established.:in - Sedtions  il , 12 , and 13- _ 
and the utility' so adviSed.*  

, _ 
10,2 :Non-A2sAnability2I_Gheék Samnle 	H 	• 

- If a check sample iS unacceptable -  under . 
Section.9,•,the District InSpector shall consult with 	. 
t4e.utility.and attempt'tà:ascertain the:.CauseStandardà 
shall be iMmediately informed and conSuIted as:to  
what further:action shouIdte - take i. 

-- 	 • 	 ' 	 - 	- - 
.•‘At : least'two.poSsible inferences-may be 	, 

drawn from:the•failute of ›the. checkfsample':' 
_ 

• '(1) the sample:is not.repreSentative of the 
graup . (fOr example the saple sie.might-
,be too sffiall); 

'(ii) the serviCing prodedure of the utility 
y is faulty 

the *meter type'hasabaàiç design defedt.. . 

Sinde..the meterS Of'the groUpf .are reserviçed . 
. meters there should be suffaient hiStary of,the 
meter -type to determine whether- or not same basic design. 
defect exists, 

It shall'be the responSibility of the ùtiiity 
and 'District Office tafully examine any of the, 
posSibilities which cannot•readily:bè eliMinated. 

It-should be clear,too that Conditjanally, 
acceptable .proto-graups may:require ;investigation 
by  the District  Office as they May Well te indicative. 
of future'diffigulties.'.  

10.3 	Réléc.tion af . a.ProtoGrouu 	- .› 
actions -taken under Sectian10:.2.'.clearly 

demonstrate,that the performance :of :meters  of the 
type ..,-year . arefunsatiSfadtory i With-regard.to'the: H  
'population of a partiCulàrutiIity thé.Department- . 

• reserves the.right to call .in all themétersof : the - 
Utility'prOto-group.', The time'period for recall 
Will depend'upon the.serionsneSS of the-:defects 
will be.a matter, for negotiationjoetween-the:Iiepartment. 
and thè utility inVolved. 
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EXTENSION OF SEAL PERIOD OF ELIGIBLE mprpRe 

11. 	SAMPLING  FOR , 

	

-SEAL-EXTENSION - 	- . . 	. 	. 	-- 	. 	_ 	_ 	. 
11.1 	Sâttlionng 'G.roups . - 	-•' • 	. ' 	, 

11.1.1 :Forsilailon...of_se Grbus  
' Acceptable proto-groups or combined 

• . acceptable protobroups,of two  consecutive 	. 
, 	 seal-years,.Shall be used to establish seal i 

' 	 extension Sample GrOups. ,It Should be-fully ., 
; understocid that.the -forffiation of_very large ; groUps is . viewed With condern since-the 	, 
i 
1 	 . eventual failure of such grOups'may have a 

. . 	,seVere impact on-,District Office Staffing  
. . 	 's .well as,meter ,. rooM staffing..:Therefore., it 

• would- be 'better in some dases - to establish  

	

u 	- 

thé SaMpling Group-from a single proto-group 
. 	 - or seal year.. 	: • • .. • 	:. 

. 	. 	11.1.2-.FormationoLllialpsj2f_Mixed Backround  ' 
. 	Meters eligible under  Section 11.1.1  • ' 	. 
'abOVé'--toform a'grOup may be combined witn. 

• Y -H.'»: 	mOt.é.eé.14ebié under. Section :11.1.1, Part IIA , 	,,. 	• 	. 	• 	. -H: 
-:tOHCOnStitUte a miXed'group, provided  that  ., 	.. 	-..-,.--,-,-..•,,,,- 	, 	. 

component of the group 	new 
or  :re-serviced meters) exCeeds 9,500 meters, , 	, 	, . 

. 	in number* 

(ii) the Mixed,group'inclùdes meters of no more 
than  two conSectitive seal yearS. 

(iii)-_à listing  is  submitted which segregates 
the new meters from the ré-serviced" ones; 

(iv) thé sample size is deterMined under 
SectiOn 11.2.. 	. 

11.2 Eample_alms_and  Sampling Periods 
Each full group formed under 11.1.1 or 11.1.2 

above shall be sampled not later than early in the 
seventh year of the meters with the later seal date. 
If the group consists of meters of one seal year only 
the group shall be sampled, not later than early in 
the eighth year from the seal date. Groups must not 
be sampled tcio early;  the. 	should be to sample 
as late as possible without risking that if the group 
'fails it will be difficult to bring in all the meters 
in their due year. 

SEP 	19M 
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EXTENSION OF SEAL PERIOD OF ELIGIBLE METERS 

11.1.3, ,UtilitieS:with GLqups  Too: Small to Samtae  
-In:order to provide viable,groups, the 

formation of consortiums isHendouraged. 
combinations, may be_formed byHagreeffient:,between 

_utilities or through the agency of:an-independent 
- meter shop . and the district  inspector should 
assist,in.the formation of;sUch groùps. 

'The samples from ..groups:fOrmed under a 
consortium shàlrbe randoMly chosen_frOM a 

, 
 

composite  list and ,the Sample -meters themselves 
àhould all be tested in oneparticulàr, seleCtecl 
shop. J , The  Êâmplé size shall be  in accord  with 
Table  IV and'the.'rùles'for acceptance and.. -  
rejection  as  already outlined shallapPly. 
the case of consortiums,  mixed groups, as 
described.under Sections 11.1.2 are:.:not 
permitted. „ 
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The samPle_size shall be in acCordande with 
Table - IV  below except in the case of MiXed Groupe 
where the nominal sample-sie shall be deterMined_from 
the graph in Appendix X.. 	. • . 

TABLE IV 

- • -› - • 	 Nominal. Sample_Size 

Up to ' - 500 meters- 	 . 	. 25 

	

'501 to 1,000 	" 	 50 

	

1,001  to 2,500 	" 	 , 75 

	

.2,501 to 4,000 	" 	 .100 - 

	

4,001 to 9,500 	" 	 150 

	

9,501 -  to  15,000 	w . 	. 	 200 

	

15,001.  to 22,500 	" 	 .- 	250 

	

22,501 to 30,000 	" 	' 	 • 300 
For every 15,000 or less 

above 30,000 add 	 - . 100 

The -actual number of meters selected for 
the sample shall approach but not exdeed 115%.  of-
the nominal sample size.s- The number of - meters. - 
contributing to the final result shall not be less 
than 95% of the nominàl'eample 

• 
11.3 	Tests to be Made on SamEi.le  

The ihspector shall subject each meter of the 
sample to.the-.standard High Load.and - Low Load-unity 
power factor tests'Maintaining; of course, the test 
conditions outlined in Section-3. If there is 
evidence to indicate thatsignficant change-in 
accuracy occurs at 50% -power factor for .a particular 
type Over a„period oftime,. then a test at 50% power 
radtt5 	iliàS'fr be i- editiiredà 	. 	• 	-- 

12. 	CRITERIA FOR ACCEPTANCE OR REJECTION 
12.1 Accuracy Requirements 

The Y and s of the sample shall be determined 
for each of the two test points. The use of the form 
shown in Appendix XI will facilitate making these 
calculations. 

Appendix'IX showetheacceptance:.regions ;,for 
variouà samplè 	 pointe Obtained >  by 
plotting  X and s for'eachtest load fall'Within the 
inhertriangle the accur,ady of thegrouPehall,,be 
considered fullYacceptable. If one,point-falle 
within the ,innér - triangle-and _the other falls bètween 
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the two triangles the acéuracy of the qToup shall 
be considered conditionally acceptable. If both 
points fall between the two  triangles, the group 
shall be considered conditionally  acceptable.  If 
either Point falls outside the outer triangle  -the 
group shall be rejected. - • 

The  final calculations for X and s shall 
exclude sample meters which are outliers,  An  outlier 
shall be.a meter for whichthe error is.both: 

(i). above +3% or belOw -3% i.e." Ix! > 3% 
and; 

(ii) more than three standard déviations froffi 
the sample mean, 7, at the particular 
-test load, i.e. 1(x-7)1 > 3s, 

In some cases when judging whether a particular 
meter is an outlier or not, it is necessary tip calculate 

and s with the error. of the particular meter excluded. 
If the meter then conforMs •to the above criteria, it is 
an outlier. See Appendix XVII.. 

-Meters with the largest> errors , shall be - . 
judged,and excluded, if heceSsary,.before meters 
with smaller•errors. 

NOTE: It is important that the sample,,for a 
particular group 'shall be tested on a 

- carefully chosen test board. The test 
should proceed Without.significant break. - 	, 
i.e. not some now and others several days . 
later. If for some satisfactorily explained . 
reason there is a break in'the testing, the 
inspector' must ensure that the test conditions, 
are essentially the saMe and'the.test'equipment 
is the same and functioning , properly before 
proceeding with the interrupted:portion of the 

- 	test. - 

12.2 	Outlier Requirements . 
The following criteria shall govern the maximum, 

allowable number-in,group samples: 	 - 

Fast:Outliers.  mot morethanl% of the 
nominal sample : size (to the neareàt.higher:  
iàhole number  if the result contains a fraction) 
except' that for a Sample size  of 25 or less: - 
no outliers are permitted. 
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Slow  Outliers  - not more than 2%  of the • 
.nominal  sample size. (to the nearest higher 
whole number if the result contains a 
fraction). 

Where it can be clearly and conclusively 
established that an . outlier's performance is due 
to an accident and . .is not  due  to an inherent defect 
or faülty calibration, such outlier Will nOt .bé -  . 
counted under this section. Such outlierS shall, 
however, be separately reported and reasons for 
exclusion given. 

13, 	ACTION FOLLOWING ACCEPTANCE  OR  REJECTION 
13.1 	Gr 

If a sample is "fully" acceptable Under 
Section 12.1 and meets.the requirements  of  Section 

• the group shall be permitted to remain in 
service for a further  four or sixYears- Thé 
eix  year extension applies to meters with magnetic 
suspension. For others,the fully acceptable 
extension is four years. , 

If a sample meetsthe requirements of Section 12.2 
but if only conditionally acceptable under Section 12.1 
the group from which it was taken shall be permitted to 
remain in service for a further two years and a new 
sample shall be taken prior to the termination of this 
second year. 

Group acceptance thus means that the seal validity 
date for any meter in the group has been moved ahead by 
the approved amount:from the December' 31st of the year 
previously assigned to it. See Section 5.1. 

13.2 	j:.zap_1j__...g._n. ._2.îjLc«.ç.epLtarI2._tj.,ps 
Any group accepted under Section 13.1 may be 

re-sampled towards the end of its new authorized' 
period and, if again found satisfactory; its period 
further extended in accordance with the requirements 
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of Section 13,1, The procedures for re-sampling, 
the criteria for acCeptance or rejection', and the 
action to be taken following acceptance or rejection, 
shall be as outlined in Sections4, 12 and 13 above. 

13.3 GroupLaiLLIEt 
If a sample fails to meet  the  requirements of 

either Section 12.1 or Section 12.2, the group formed 
under either Sections 11.1.1 or 11.1.2 shall be rejected 
and each meter of the group shall be brought.in  for 
re-servicing and re-calibration before the expiration 
of its valid seal date. If the group is made up of 
two seal years the call-in is for a peribd Of two years 
except that some Meters have to be brpught , in' within 
the first year. 

13.4 Meters which Fail_AL22.2_Ltielin . 
Any meter of any group which for any reason 

requires tà be.re-serviced and re-calibrated shall, 
after calibration, be "presented for re-inspectiOn 
but it may not return-to its original grOup. 

13.5 	Disposal  of Sam le Meters 
A sample meter from an accepted group may be 

returned to service as a member of the group provided 
that; 

(i) it has not had its seal broken; 

(ii) the errors at High Load and Low Load, 
as determined by the sample tests, are 
within +2 and -2 percent; 

(iii) there are no apparent reasons why the 
meter should be re-serviced and 
re-calibrated. 

The remainder shall be reserviced and. 
re-calibrated and treated as. meters under Section 13.4. 

*NOTE: A meter with a broken seal which the inspector, 
as a result of examination and verification, is 
satisfied has not been tampered with may be 
re-sealed with the original seal date and 
returned to service as part of the group 
provided that the conditions under 13.5 (ii) 
and 13.5 (iii) have been met. 

SEP - 1975 



- 65 -.- 	 • 	PART IIB 

RECORDS  AND REPORTS 	- 
14.1 - District Office RecOrds 	 - 

14.1.1 Field  Notes  jia*  Test Sheets 
- 	.(i) • (a), .Field Notesjshall Wwritten to 	. 

cOver every meter inSpected,' whether-by. 
100% inspection or  by sampling procedures.' The  
Field Note record  shall. dontain ,thebasid . 	. 
details of all the Meters (i.e.. :make, type,' H 

• çapacity,,inspection nuMber,serial number etc.) 
• : 

	

	and the errors ofthOSe which.have been given • 
.  the full  accuracy tests. - 	- 

.(b) Field Notes shall be written to 
_ COlfer.  proto-groups Checked by-Sample testing 

The . make', type and'seal year shall be reCorded 
. • 

	

	• for the proto-group.as  well as-the statistical 
results of the dheck.' Details of - only.thpSe 
meters actually tested.,.togetherwith their. - 
individual errors shall-1pp recorded. 

" 	. 	( c) Field Notes. shall be written to 
' 	cover groups sampled fOr seal extension.. The 

niake,  type,  seal year -2and numberofmeters in 
the groùp shall be redorded as welr . as the 
statistiCal_reSults of sampling. Details:Of 
only those meters actuallytepted,together -  • 
utth their individual errors'shall 4e recorded. 

(ii) The presentTield Nipte is not satiSfactory  f. 
for some purposes.  It is considered that different -
Field Notes .should be 'available for different  
situations' and kindS.of 'meters. Purther',. the . 
pOssibility of making the Test•Sheet replace the 
Field Note should.be invebtigated. (A Field Note • 
number could be applied froni.a roll of  pre-
numbered adhesive taPe)., 

Record of Proto-G.roups 	 . 
The District  Officeshàll'keep a record  

of all prOtb-groups of meters saMplè checked 
during the calendar-year. l'his record shall 
shôw - the type and Make  of ...the  meters, the-number 
of meters Originally forming the proto-group, 
.the seal date .of the. :meters, the results Of. 
tests and the Field Note - numbers.of_the Field 
Notes on which .the testdata. was recorded. - 	• 
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1 4.1. 3  Formation of:SaM'elP Grojs... 	. 
haà determined:.the 

composition  of  .a group'dfmeters'intended-fôr 
sampling for: .sealektehsidnunder . .Section 11.1.1, 
itishajA±PrePâre: :à 
priàingHthe'grou.P. A Cppy -Of-thiS list shall 	' 
be sent td the DistriCt'.inspector of the local 
district - who.-shall theridraw a representative 
saMple froM the gro#P in":àçdordande"With 
Section 11.2. 2  and,forward.to the:Utility the 
details  of the meters - chosen. -  

-If the grouppasses as a result of the . 
sampling ;  the DistrictOffice.shall check the 
group iisting - against itsown records to epsure 
that;the listihg;is esSentially correct.,. The 
listing ià retained :by the- DiStrict:Office: 
”meters may be deleted from it but-ho Meter may 
be.added. 	H 	 _ . 

	

_ 	. 
14,2 Ai,Reports . to.Standards - -  . 

14.2.1: Monthly Report of - Single-Phase 
. • -WatthOur:Meters 
-At - theerictof:each month each  District 

Office - -shall forward'to'Standards a_sumMary of 
•all-singleLphase watthOur Meters insPected• 	. 
during the month. The-form shown .  in•Appendix ,  

shall be used - for this repOrto 

	

At the end of 	
_ 

each:Mohth the District  
Office  shall:complete the forms shown under 
Appendijc II aiefoPiqd them_to Standards, - 
14;2.3_ Check Test_le2Eprt . 

- 	Thel)ibtrict'OffiCeS:sha.,11 report to 
• 

 
Standards the  f011oWirig,detàils pertaining to 

	

• • the':Check sample -teStà - - made dn éachutiiity . 	• 
proto-group.' ':See'A'ppeidix  'VIII for draft of 
report form: 	• , 

• (i) 	name of utilitY; 	' I ' : - .. . 	' 	 .  .. 1 
 ' 	

. 	_ 	. 	. 	. . _ 	 „ : 	_ - - _ 	. 	. - 	• 	- - 	• 	• _ 	 . 	
. 

 • ,• 
'.(ii) type of meterà-inproto.;-#oup;  

(iii) number of meters - in ut.ility prOtogroup,  
, 	..„ , 	- 

(iv) number of meterà:  selected fôr the sample; 	
. . •. ,,,, 

(v .) 'number of Meters abtually .teSted; • . ' 

(vi) an explanation . covèring those meters not 
tested; 	' 
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(vii) The 7' and s of the sample for each load 
• test. -  

If it appears that a cheCk sample has 
failed to meet the requirements of 
Section 9.1 or the outlier criteria, this 
shall be noted on the form. In such case, 
too, Standards shall be notified immediately. 
For sample sizes of less than 25 meterS, 

• the sample shall be considered acceptable 
• if the errors of the meters are all within 

± 3%. 

(viii) the complete test data for all samples 
shall be sent to Standards. 

14.2.4 Sample Group Notice  
A District Office shall notify Standards when 

a group is about to be . sampled or re-sampled. The 
following information shall 4e supplied: 

- the make and 'type of  meters in the Group; 
- the seal date(s) of the meters. 
- the number of meters currently in the group; 
- the number of meters originally in the 
proto-groups from which the group was formed; 

- the number of meters in the sample› 

14.2.5 Results of the Sampling of a Group for 
Seal Extension 
After a sample from a group has been 

tested, the District Office shall report its 
findings to Standards and offer its recommendations 
regarding acceptance or rejection of the group 
for seal extension. The report shall include: 

(i) copies of: thecalculation.:Sheèts (Appendix XI); 

(ii) copies, of histograms (this is not mandatory 
but particularly desirable if the results are 

. 	• 'unusual), Appendix XIII; . 	. 

(iii) •  a summary showing full details pertaining 
to the lot and sample, Appendix XIV; 
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• 14.3 	Summaries'and  Reports by Standards 
14.3.1 Authorization of Sampling Group Statti.  

Upon the receipt of  .a. report from a 
District Office concerning  the. sampling of a - 

. group for seal extension (see Section 14;2.5); 
Standards shall_advise if it acCepts the 
recommendation or wishes to discuss the matter 
further.. The eventual decision and the 
consequent action necessary will be passed to 
the utility by the District Office. 
14.3.2 Summar of the Results of Group_Sampipla 
(i) Standards shall maintain a cumulative 

summary ,of the results of sampling 'of each . 
type of méter and shall report the latest 

• . statistics to the manufacturer concerned and 
to . the District'Offices at least once a 
year. 	. 

(ii) Statistics shall be charted - and analyzed' 
to provide useful ,  •and necessary informatioh 
for continuous monitoring Of the inspection 
program. 
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RULES FOREXTENSION.OF SEAL PERIODOF SINGLE-PHASE ' 
WATTHOUR  METERS BY .STATISTICAL SAMPLING  METHODS  

1. SCOPE 
1.1 	Authorization 	. 	. 	- 	- 	• 

These rules cover the-requirements of.a 
statistical.sampling program for single-phase watthour 
meters already sealed. and .in  service as of January 1, 1976. 
They shall be.applicable where the electric utility . 
seeks an extension of, thè seal Pei.iod'of meters'not 
already covered under Parts IIA and IIB. Meter groups 

. already in existence on January-1, 1976, are of course 
included • under these rules. 

2. - 	INSPECTION METHODS . 
'2.1 	Formation and Comosition  of Groms 

(i) Subject to the approval. of Standards, the 
mèters that a util ity chboses for, the 
statistical sampling program shall be 
placed in homogeneous groups which will 

, 	normally' be formed according to-type and 
seal vintage. Subsequently, groups may 
be modified -or combined:if warranted by 

. 	 the performance data. - 

(ii) A group shall be:composed of either meters 
. of the  same make, type and seal'year. or 
subject to the restriction imposed by 
.Section 2.2, .meters of the same -make, type 
and two consecutive seal years. 

A group.may include 
the same'type r  that 
meters, 100 and 200 
former .types,  etc. 

(iv) The following types 
form a group: 
C.G.E. ' 
Ferranti-Packard 
Sangarrio 	' 
'Westinghouse  

various ratings of 
is, 2- - and -3- wire 
ampere ratings, trans- 

be combined tO 

1-50, 155, 1-60 
B-3, B-4 
K, K2 
D2, D3 ' 

This  should be considered as à guideline rather 
than a hard-and-fast  iule : If there are existing 
groups comprising more than one type such as D3 & 
D4, such' groups should be allowed to remain even 
though not in accord with these guidelines. 

There are some instances of a utility having 
more than one group of the same type and same 
seal date. These may be combined into one group 
if so desired. 
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2.2 	Group Size  
(i) Because of the heavy inspection load imposed' 

when a very large group fails, it is considered 
that such groups are undesirable and shOuld be 
avoided. 

, (ii) Groups which include overdue meters or 
meters where the expiration of the seal 
period is imminent , will not bè permitted. 

2.3 	Listing and Identification of_Lqrous 
(i) A utility wishing to have a group of meters 

approved.for sample testing shall prepare 
a list of the meters in the group and 
shall'submit a copy of . this list to 
the District Inspector of the area in which 
the meters are located. 

(ii) Each statistical sampling group shall be 
assigned an identity number. It has been 
the practice to use the initials of the 
utility with a numerical suffix e.g. Group 
CP-3 might identify the third group 
established by the Calgary Power Company. 
The utility's system of group identity 
numbers shall be arranged by mutual agreement 
between the utility and Standards to assure 
that each utility's identification system 
is unique. 

(iii) The list of meters for the group shall 
' be so arranged as to facilitate the selection 

of samples. The inspection numbers shall be 
arranged in vertical columns in ascending 
order of magnitude and the listing shall 
normally include a sequential number, the 
inspection number, serial number, type 
designation, and the rating of each meter if 
all meters are not of the same rating. The 
serial number, while generally very desirable, 
may be left off the list if the District 
Inspector is satisfied that the inspection 
number sufficiently identifies the meter 
and that there is no risk that the meter 
records will become impaired. 
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(iv) A heading at the top of the  list or on 
a cover  •sheet shall give full details of the 
composition of the group e.g. 

Calgary Power Company 
• Group CP-3 . 

consisting of 5324 meters 
Canadian General Electric Type I-55A and I-555 

• . 	seal dates 1963 and 1964 .  

Typed listà should show fifty meters per 
page (or 100 per page if thereis room on 
the sheet to place another 50 adjacent to 
the first 50). Computer listings are 
satisfactory since all -the sheets are linked 
together and thus difficulties are not 
encountered in selecting the sample.  Any  
listing which shows.different numbers of 
meters on each.sheet.can be a source of 
error in selecting the sample and entail 
conSiderable extra man-hours, 

A copy of a portion ofa satisfactory 
listing . is attached as Appendix XV. 

(vi) It should be stressed that the list of 
meters submitted . by  a utility  and designated 
by a group number explicitly,defineà and 	- 
restriCts.the group if*it is approved for 
sampling. A meter of the same type and 
seal vintage« deliberately'or inadvertently 

• - left out of the group shall remain outside 
the group and shall be treated in the same 
manner as any other meter not belonging to 
the groupa No meters can be added to the group 
after the listing has been approved. 

2,4 	js  tin Prior ....toRe-.11.g.  
If, in due course, a utility wisheé- to re-sample' 

a groirip already approved for seal period extension in 
order to further extend the seal period, it shall: 

(i) submit a new listing of those meters still 
remaining in the original group but the 

- new listing shall not include any meters 
not on the original list; 

or 

(y ) 
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(ii) if the District Inspector approves, 
submit a list of meters to be deleted from 
the original listî for any valid reason. 

The new • sample shall be drawn from what 
remains of the group on the basis of the 
number of meters still left. While there 
is no objection to a few meters selected 
for the first sample being called for the 
second sample, it is considered undesirable 
that more than 10% of the sample should 
thus be chosen twice in a row. If this 
should happen the procedure for sampling 
should be repeated or the method of 
choice changed. 

Selection of Saul:es 
2.5.1 Method of Selection 

For each established group of meters, a 
random sample shall be drawn by the District 
Office in sufficient time to allow tests to be 
made before any significant quantity of the 
meters is actually due for re-verification. As 
long as the results of the sample tests continue 
to conform to the requirements,further sampling 
may take place at intervals of two, four, or six years 
thereafter. A suggested sampling method is 
outlined in Appendix XVIII. 
2.5.2 Timing of Tests  

Where the group consists of a single 
seal vintage, the sample shall be drawn and the 
tests made before, but not too long before, the 
beginning of the year in which the meters are 
due. Where the group includes two seal vintages, 
the sample shall be drawn and the meters tested 
towards the end of the year preceding the earlier 
of the two due dates or shortly thereafter. In 
some circumstances sampling and testing may be 
permitted up to April of the earlier due date 	- 
year but it is stressed that the intent should 
always be that, as far as practicable, the 
timing of the sample tests should be such that 
they represent the condition of the meters on 
the due date yet not so late as to cause 
difficulties in bringing in all of the due meters 
if the sample should fail. 

NOV - 1917 
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• 2.6 	Sample Size 
• Except as indicated.in  'Section .2,2, the 

nominal' sample size shall be  in - accordance with 
Table T below. 

• 
TABLE 

Group Size 	 Nominal Sample Size 

Up to 	500 meters 	• 	 25 meters 

	

501,to-' 1,000 	 . 	50 	. 
1,001 to 	2,500 	." . 	• 	 . 75 	"- 

	

2,501 to 4,000 	" 	• 	 . 	'100 	" 

	

-4,001 to 9,500 	" 150 

	

. 	 " . 	, 

	

9,501 to 15,000 	 • • 	. 	200 	" 

	

15,001-to 22,500 	." 	 250 	" 
22,501 to 30,000 .. 	, 	• . 	.300 	" 
For every 15,000 or less. 

aboyé .30,000 add 	 100 	" 

The actual' number of.meters.selécted for the sample 
shall approach -but not exceed 115% of the'nominal sample 
size. The:number of meters - contribUting .to the final 
result,  shall  not  be less .than 95% of . the ,nominal samPle size. 

2.7 . Presentation of. Sample for Test  
Every meter . selected for the samPle shallibé 

transported to ône location  for teSting, except when it 
is'determined that either: 

(i) the meter does not belong to the group 
being sampled; 

or 

(ii) the meter has Previously been. remOved or • 
• processed in a fashion to disqualify it 

. 	from the Sample. 

In each case when a selected Meter is not trans-
'ported to, the location -for. test the - explanation shall 
be redorded by the utility and reported to the District 
Office.. • • • 

APR - 19n 
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• 

• 3. 	VERIFICATION TESTS  
3.1 	Creep Test  

All meters from the sample sball  bé Submitted 
to a "creep test". A meter shall be considered to 
Creep if on voltage alone the meter disc makes one 

. full revolution within l()  minutes. 

• • 
3.2 . 	Accuracy Tests  

3.2.1 Test LifiadsY .  
Each meter nominated'for full tests shall 

be subjected . to two accuracy tests at.the load's • 

sPecified on the current Test Table No. 1,• Appendix 
These tests are: High Load, Unity PoWer,Factor, (HL); 

• - and Low Load, 
Unity Power Factor, (LL). 	The HL testiS to be 

' carried out first. • 

3.2.2 CycloMeter Registers 	 . 
• ' "Particular attention must be peid in 

making  tests on  meters fitted with druM-type 
. 	or cyciometer registers to ensure that no period 

of accuracy test embraces thé time'during which 
its most rapidly moving drurd is actuating any 
of the. slower.  drums. 
3.2.3 Meter Pre-ConditiOning  

JThe voltage coil of each meter td be 
tested shall be energized for at least one hour 
before testing. 

• 

4. 	CALCULATIONS  
4.1 	'Error of Meter 	 . 

In this secticin the error x of •a meter shall 
be defined as: . 

LL Error + HL Error 
X - 

• 

In all cases, the error shall be expressed 
algebraically. Since the error is normally calculated 
on the basis of the so-called "Field Note-Error", meters 
which register zero at either..HL or LL shall be recorded 
as having - Ç>e-> error or marked'"Stopped". 

OCT 	1977 
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4 . 2  
The simple  mean, X, shall be calculated from 

where n = the number of meters in the selection 
that contributeS to the final calculati.on 

4.3 	The Sample Standard  Deviatiort 
The sample standard deviation, 's, shall be 

calàulated from 

2 = 	2 •r-x--(sx) 
n ( n s 	s 

4,4 	Outliers  
The final calculation for X and s shall exclude 

sample meters which are outliers. An outlier shall be 
a meter for which the error is both: ' 

(i) above +3% or below -3% i.e. /X I > 3.0% 
arid  

iii) more than three standard deviations from 
the sample mean -if at the particular 
test load, i.e. 	i(x-Y)1 	3s. 

In some cases wheri judging' whether a particular 
Meter is an outlier or ; not, it is necessary to calculate 
X and s with the error of the particular meter excluded. 
If the meter then cohforms to the above criteria it iS 
an outlier . 

Meters  with  the largest errors shall be judged 
and  excluded, if nécessarY before meters with smaller 
errors. 

CRITERIA FOR ACCEPTANCE OR REJECTION  
5.1 	Sample Acceptability  

The number of meters, n e , selected for the 
sample - less the number of meters, b, in the selection 
found not belonging to the group - less the number of 
nteters/ n 5 , in the selection that contributes to the 
final calculation of X and s, shall not exceed 15% of 
the nominal sample size, n. That  is  

< 0 . 15 n 

0.95 n 
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5.2 	AcCuraçy.  Abeeptabilit. 
"Ki7pendix Ik shaWs the - acceptance regions 

for VariOus saMple sizes. " . If the pOint obtained', 
Using the values  of .57Cand-s calcillated. from  the 

 sample for LL Error HL Error; falls within 

	

2 	 • 

	

- 	- --- 
the inner'triangle» 	 ' the group is deemed to . conform. 
full to the accuracy requireMent of 'these'ruleS. 
If thepàint falls:between the two triangles, the ' 

:.group.shall"be-considered.çOnditionally adcéptable. 
If the point'falls outside thé outer, triangle the  

.:group.shall be rejeeted. 	 • 
• 

- 

 

Thé final  calculations for IC and - s shall 
exclude sample .meters which are outliers. The use 
Of the form shown in_Appendix XI will facilitate 
making, the calculations.' 

, . 	Data for derivation Of the:acceptance 	, 
triangles is given  in  Appendix XIX.' 	. 

5.3 	OutlierfAcceptabilit 	, 
.(i) ,The:following criteria shall goVern - the 

. maximum, allowable number in group samples: 

'Fast Outliers - nOt more than.1.4% of the , 
nominal  sample size .(to ..thé nearest higher 
Whole number if the résult contains a fraction)  
except that.for a sample.size,of 25 no Outliers 
are permitted'. 

Slow Outliers not more .than 2% of the nominal 
sample size (-to the nearest higher-whOle number 

. if the result contains a fraction): 

, Where it can be clearly established • 
that the performance of an outlier is 
due to ah accident  (e.g. accidentally dropped), 
or to tampering, such outlier. will not be 
counted under this section. They Shall however, 
be separately reported and the reason for 
exclusion given.. 

, 	. 
(ii) 1£ the'ntimber of Outliers exceeds the „ 

allowable number-by two.then the group 
shall be rejected outright. 

MOV - 
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(iii) If the nUmber of outliers exceed - the 
maximum alloWable number by, at most, 
one'in either of the preceding categories 
for percent error, a sedond sample of 

• meters (of 'the  Same nominal size as the 
' first sample) may be taken.if the utility . 
• So .desires and it shall be subjected to 

all the provisions of these rules except 
that for the second sample, if the number 
of outliers fôr either category of percent 
error exceeds the allowable . number in the 
schedule, the group shall be rejected, 
with no provision for the drawing of an 
additional sample. 

(iv) Standards reserves the right to reject a 
group where there are definite indications 
that  •the .sample is not representative of 
the group or where some significant defect 
'in the type has been- uncovered so that it 
would be.undesirable for meters - of' that 

. 	type to remain in service beyond their ' 
• regular seal period. 

6. 	PROCEDURE FOLLOWING ACCEPTANCE  OF A GROUP 
6.1 	Full Accutability 

If a sample meets the requirements.of Sections 
5.1 and 5.3 and is full  acceptable under Section 5.2;. 
the group from which it was'taken shall be permitted 
to remain in service for a further four. or six years.* 

6.2 	Conditional Acceptability 
If a sample meets the requirements of Sections 

5.1 and 5.3 but is only conditionally acceptable under 
Section 5.2, the group from which it was taken shall be 
permitted to remain in service for a further two years. 

6.3 	Re-Sampling  of  Ad_çeptançeilroms 
Any group accepted under Section 6.1 or 6.2 

may be re-sampled towards the end of its new authorized 
period and, if again found satisfactory, its period 
further extended in accordance with Sectione=15.1 and 6.2. 
The procedures for re-sampling, the criteria for 
acceptance or rejection, and the action to be taken 
following acceptance or rejection, shall be as outlined 
in Sections 2.4, 5, 6 and 7. 

* Meters with magnetic suspension 
Others 

6 years 
4 years 

1.1-1`11 
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Group acceptance thus means that the seal 
validity date for any meter in the group has been 
moved ahead by the approved number of years from 
December 31 of the year previously assigned to it. 
See Section 5.1, Part II13. 

7. PROCEDURE  FOLLOWING REJECTION OF A GROUP - 
Failure to conform to any of the requirements of 

Sections 5.1, 5.2 and 5.3 shall cause rejection of the group. 
However, a group composed of more than 9500 meters with two 
seal years may be re-analyzed on the basis of each sub-group, 
i.e. of each seal  date, and if it is found either sub-group 
meets the requirements then such sub-group shall be permitted 
to remain in service for the term which the analysis permits. 

All the meters of a rejected group shall be returned 
to the meter shop to have their seals broken before expiration 
of their authorized seal period. 

8. TREATMENT  OF SAMPLES AND REJECTED METERS 
8.1 	Meters Which Fail Alarlgtfleny 

Any meter of any group which for any reason 
requires to be re-serviced and re-calibrated shall, 
after calibration, be presented for re-inspection but 
it may not return to its original group. 

8.2 	Disposal of_Samle_Meters 
A sample meter from an accepted group may be 

returned to service as a member of the group provided 
that: 

(i) it has not had its seal broken,* 

(ii) the errors at high load and low load, 
as determined by the sample tests, are 
within +2 and -2 percent; 

(iii) there are no apparent reasons why the 
meter should be re-serviced and 
re-calibrated. 

The remainder shall be re-serviced and re-calibrated 
and treated as meters under Section 8.1. 

*NOTE: A meter with a broken seal which the inspector, 
as a result of examination and verification, is 
satisfied has not been tampered with may be 
re-sealed with the original seal date and 
returned to service as part of the group provided 
that the conditions under 8.2 (ii) and 8.2 (iii) 
have been met. • 

JUL - 1970  
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9. 	RECORDS AND REPORTS  
9.1 	District Office Procedure  

111-771777).--receipt of group listing from utility,  
if everything is in order, sample meters 
shall be selected and the sample list 

I 	 prepared. Copies of the sample list shall be 
sent to the utility. 	 . 

The following  information  shall also be 
' stipplied to Standards: . 

- "the make and type of meters'  in  the group; 
- - the seal date(s)',of the meters; 

- the number of meters currently in the gratip; 
- the number of meters in the sample 

_ 
 (ii) When. -th_e sample Metérs'haWbeen'brOught in 

to  the meter,  àhop by the Utility„testà . 	• 
, 	'elan tie .Made on the meters in- accordance 

• with these "Rxiles" -  and the results recorded 
2 on'teSt : Sheétsa sàmpWofwhich'IS shown. 

• in-  APpendix XVI.''The:utility,shall provide 
à.detailed explanation for, each sample meter 
not brought in for test:(eVery effort bhali 
be madeto keep the numbér'of such Missing 	, 
meters àS near  as possible  to- zéro). —  - 

The reSults of tests shall be analyzeà 	" 
Statistidally and•the acceptance criteria • 

. applied. Appendix XI shows the form - which 
'shall be uàed for the-  statiàtical analysis; 
AppendiX . IX portrays the acceptance regions 
for':the 7 and s iplpt,.Hand Appendix XIX gives 
an'èxPlahation of the deriVation of  the  

:acceptance -  regionas well as further details 
regarding the boundaries. _ _ 

• • 
(iv) FieldSbteè.Shall alSo be written tà dpver 

groUps Sàmpled'for séal'extensicin. The 
make, type, seal year and nUmber of meterà: 

. 	in the group shall' be recorded as well'às 
the statistiCal reSultà of sampling .. - Details 
ôf Onlylthôse mèters àctually tested,'together 
with their individlialerrors, shall be recorded. 
See Appendix•X'X'for a, typical cômplêted 

. 	Field Note If the required information is re- 
corded in sôme other acceptable forms the 

• Field Note .will not be:required. 

DEC - 1910 
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•(v) After a sample from a group has been 
tested, the District Office shall report 

- its findings to Standards and offer itS 
• recommendations regarding acceptance or 
• rejection of the group for seal extension. 
• The report  shall include: 

- copies of histograms (this is not 
mandatory but particularly desirable if 
the results are unusual) (Appendix XIII), 

- a summary showing full details pertaining 
to the lot and sample (Appendix XIV) 

„(vi) If the group passes as a result of the  
sampling,  the DistrictOffice shall check 
the . group listing against its oWn recOrds-
to - ensure that the listing iS essentially 
correct.  , 	 . . 	 . . 	 . 

9.2
, 	 • 	 _ 

:Procedure tb - be - FolloWed by  Standards 	,- 	• 
Ti Standards shall acknowledge -receipt:of 

- 'data from District Office 
when g.roup iS first formed or when it:is 
about toloe re-Sampled. See Section 9.- 1 

Upon thetreCeipt Of S. report from a . 
District Office concerning the sampling of 

. a-group for Seal extension (see  Section 
 9.1 (v)), Standards shall advise if it 

accepts the xecommendation or wishes to 
discuss the Matter further. The . eventual 

• decision and the Consequent action -: 
• necessary will be:passed to : the utility 

• by the District Office.  • - 

:Standards shall maintain  a' cumulative 
- summary of the reaülts of 'sampling Of:each 

type.of meter and shall.report the lateat 
• statistics t6 the manufacturer  concerned 

and to the District -()ffices - at least once. - 
a:year. 

DEC - 1976 
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(iv) Statistics shall be charted and analyzed 
to provide useful and necessary information 
for continuous monitoring of the inspection 
program. 

SEP 	1975 
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RULES PERTAINING TO SINGLE PHASE WATTHOUR METERS 
REMAINING .  ON FIXED SEAL PERIOD 

'1. 	SCOPE 
1.1 	Authorization , 

Where for any reason a meter or Meters cannot 
be covered by the rules in the preceding portions Of 
Part II then  the  rules in Part IID .shall apply. . 
Principally, this means meters owned - by small utilities 
which have been re-serviced by . the utility.or its agent. 

2. INSPECTION  METHODS 
The verification  of  new single-phase watthour meters is 

completely covered in Part IIA. Where the rules under Part IIB 
cannot be applied to a utility's re-serviced meters, verification 
shall be by 100% inspection, following the utility calibration. 

3. VERIFICATION TESTS 
3.1 	Dial Test and Mechanical  Inspection 

All meters shall be subjected to a dial test by 
an inspector. The meters shall be run on dial test for 
sufficient time to produce at least one complete 
revolution of the test dial or lowest reading dial of 
the register. Wherever feasible longer dial test runs 
should be made. If the dial test is made in advance 
of the load test; sufficient time must elapse between 
dial tests and load tests to ensure that meters have 
returned to ambient temperature. 

At the time of'making the.dial test, all meters 
should be examined to ensure that there aré' no obvious 
defects, that the meters are clean and without enclosed. 
loose screws, etd. and that  ah  l Conform to the approval 
requirements. 

3.2 	Creep Test 

1 	

All 	meters shall be subjected to a creep 
test. For definition of creep see Part XI. 

3.3 	Accuraçy_Tests 
3.3.1 Test Loads 

Each meter shall be subjected to three 
accuracy tests at the loads specified in the current 
Test Table I of Appendix I except as noted below. These 
are: Light Load, Unity Power Factor (LL); High Load, 
Unity Power Factor (HL); and High Load, 50% Power Factor 
(PF). However, the 50% power factor •test need not be 
made on single-phase meters having magnetic bearings 

• OCT -  1916  
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Which are presented for re-verification. 
3.3.2  Tests on a-Wire-Meters 

Tests on 3-wire meters may be made with 
current coils in.series'or with each coil'separately. 
When testing on each coil separately, the average of 
the errors on each coil at the particular load shall 
be taken as the-error for that load. 

3.3.3 Meter Registers 
Care should be.taken with meters fitted 

with drum-type or - cyclometer registers to ensure that 
tests are made.with only the lowest reading.drum or 
dial turning. 

3.3.4 Test Facilities 
While it is recognized that a small 

utility may not be able to furnish the kind and 
sophistication of test equipment which it would be 
reasonable for the larger utility to provide, 
nevertheless the facilities of the former must be 
such that accUraté inspections can be made. The 
inspector 'must ensure by tests and checks of the 
equipment that errors which can be attributed to the 
test equipment are either negligible or can be 
accurately ascertained and allowed for. 

4. 	CRITERIA FOR ACCEPTANCE OR REJECTION 
Any meter shall be rejected if: 

(i) it fails on dial test; 

(ii) it has obvious defects such as dirt or, 
loose screws within the case; 

(iii) it creeps-, 	. 

(iv) the errors on the stipulated load tests 
fall outside the - following.  tolerances 

t.75% on High Load, Unity P.F. 
. 4:1.1% on Low Lôad, Unity P.F. 
. +2.0% on High Load, 50% P.F. 

VEB - 1976 
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5. 	- SEAL  PERIOD  

Basic seal periods are as given in Section 5.1 
of Part IIB. 

6. 	RECORDS AND REPORTS  
6.1 	Field Notes 

Field Notes shall be mritten to cover every 
meter inspected and this record shall Contain the 
basic details  of the meters (i.e. :make, type, 
capacity,inspettion number, serial number, etc.) 
and the errors found on test. 

NOV -  1917  
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APPENDIX: PART 

TEST TABLE No. 1. - Watthour Meters  

Type of. Meter Rating 

Range Rated 	All Others 
-  

Meter Type 	 Required Tests 	High 50% 	Low 	High,50% . Low 
Load 	PF 	Load 	Load 	PF 	Load 

Test Amps 	Test Amps 
% of Maximum 	% of Nominal 

1-phase, 	2-wire 	 25 	25 	2.5 	100 	100 	10 

Single Coil 	 50 	50 	5 	200 	200 	20 
1-phase, 	3-wire 	- 	_. 	 _ 

Current Coils in Series 	25 	25 	2.5 	100 	100 	10 

Each Current Coil 	 25 	25 	 100 	100 
Polyphase 	' 

2 & 3 Element 	Series 	 25 	2.5 	100 	10 

Polyphase 	Each Single Current Coil 	50 	50 	 200 	200 

4-Element 	 (Nek7 meters 

	

Split Coil 50 	 200 
Y 	 only) 	' 

Series 	 ' 	25 	« 	2.5 	100 	10 

2-Wire Element Alone 	25 	25 	2.5 	100 	100 	10 
Polyphase 
4-Element 	3-Wire Element 

Delta 	 25 	25 	2.5 	100 	100 	10 (Coils in series) 

A11  Current  Coils in Serie 	25 	 100 

HORIZONTAL METERS 

2 Element 	Each Current Coil 	 25 	25 	2.5 	100 	100 	10 

4-E1ement 	Each Single Coil 	 50 	,50 	 200 	200 	2Q 

Y Split coil (New meters 	50 	 200 
only)  

4-Element 	2-Wire Element Alone 	25 	25 	2.5 	100 	100 	10 
Delta 

5-Wire Element 	(series) 	25 	25 	2.5 	100 	100 	10 

OCT - 1971 



TOTAL NO. OF METERS 
ACTUALLY INSPECTED ' 

2 

TOTAL NO. PASSED' 	  

• 
I. NEW SINGLE PHASE 

OLD SINGLE PHASE 
NEW NETWORK 
ETC. 

2, APPLICABLE TO SINGLE PHASE 
METERS ONLY DISTRICT IN SPECTOR 

APPENDIX II 	 PART II 

MECHANICAL CHECK  INSPECTION  REPORT 

CATEGORY OF METER •  	 DISTRICT' 

TYPE OF METER •  	• DATE • 

DEFECTS 

WRONG REGISTERS : FAST 

SLOW 

REGISTER MESHING : 

FOREIGN MATTER IN METER : 

Iv OTHER FAULTS (STIPULATE) 

TOTAL: 	  

% DEFECTS: 
, 

COMMENTS OR RECOMMENDATIONS : 	  

• 



I WRONG REGISTERS 

7 .  

PART Igle 
SuppleMeht 	Appendix II' — 

MECHANICAL-CHECK REPORT 

Meter  Type 	 Month 	 19 

• Total 100% 	 Effect on Registration  
No. 	Insp. 	Sampling Nil Fast Slow Stopped 	Errati 

(a) Wrong no. of teeth in gears 
•(b) Wrong no. of teeth in.worm 
(c) Wrong multiplier marked on register 

-(d)' Wrong Fr on register 
H(e) Teéth missin4-on gear 	- 

Totals 

II REGISTER MESHING• 

(a) Meshing too deep in take off .  

(b) Meshing too light in take off 
(c) Meshing too deep in gears 
(d) :Meshing too light in gears 

III FOREIGN MATTER IN METER  

- Totals 

(a) Dirt. or steel on disc 
'(b) Dirt or steel on magnet 
(c) Chips of,glass (tight covers) 	 . 
(d) Loose parts of solder on disc and maàmets 
(e) Loose screws securing parts 
• (1) name plate 	 ' 

(2) 	shunt*coils • " 	 " 	. 
, 	(3) grid 

" 	(4) pot lead clips 
. (5)- register 

"(f) Extra meter parts _(sCrews, etc.) 
Totals 

Note: The District Office may find 'these forms, devised by the 
Toronto Office, very useful in keeping track àf the whole 
picture of mechanical defects. 



19 Month Meter Type 

11,  the Toronto Office, very useful in keeping trac 

hitting magnet 

leads reversed 

Supplement to Appendix II 	 Part II 

MECHANICAL-CMCK REPORT 

Cri 
rn 

CD 

crs 

IV OTHER FAULTS 

shaft our of bearing 
loose pot leads. 
pot leads touching disc 
open coils in meter 
cover jammed on register 
bearings loose 
guide pins bent 
bent spindle 
bent take off wheel 
bent worm or gear register 
disc nOt centred in air gap, 
loobe  terminal  screws 
steel in disp 
meter running backwards, pot 
pot leads on wrong 
noisy meter, loose 
broken magnet 
loose register 
loose parts 
pointers off zero 
bent disc 
shorted turns in current 
leads'not soldered, 
loose pot jumpers 
bottom bearing too high or 
wrong number of turns on coil 
top pins, sleeves dirty, uncleaned parts mixed 
with clean parts 
overload bridge material faulty 
jewel missing in register 
meter creeps 
calibration error 
other faults (describe) 

(i)	 
(ii)	 
(iii)	 
(iv) 

Total 100% 	 Effect on Registration  
No. 	Insp. Sampling Nil Fast Slow Stopped 	Errati 

Totals 

gli› 	
. 
may find these forms, devised Note:‘ 	District Office 

. 	. \- , the whole picture of mechanical defects. 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g)  
(h)

 (1) 
(j) 
(k) 
(1) 
(m) 
(n) 
(0) 

(p) 
(g) 
(r) 
(s) 
(t) 
(u) 
(v) 
(w) 
(x)  

(y)  
(z) 

(aa) 

(bb) 
(cc) 
(dd) 
(cc) 
(f f) 

Screws 

terminals 
laminations in coils 

coil 

low 



I I* Consumer and 	Consommation et 
Corporate Affairs 	corporations 	' 

PART II 

APENDIX- III  

(Form letter to be sent each month to each Meter manufacturer) 

Yolir te; 	Votre  référence 

-Oie file 	Notre référence  

This is to advise that 	 of yourtype 
single-phase:meters were subjected to ogr . 

Dial Test and Mechanical Inspection during the.month 
of 	 197 and the following summarizes the 
results of this,inspection: 

. :Number Defective 
1.. Wrong Registers 
2. Register , Meshing 
3. Foreign Matter ,  in Meter 
4. Other Faults 

Càmments: 

:Further details'regarding the faulty meters are ,- 
available on request. 

Chief, Electricity. & Gas . 
-Consumer-Standards Directorate 

SEP 	1975 
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P.E L. L. H. L. 

• 	'LOT SIZE ' I N" 

SAMPLE SIZE 

	 '
I TEST  

First Second 

UTILITY 

LOT No. 

METER MAKE and TYPE 

f 

n -1  = 
E f,x, 

. 	. 	n 	. 

Ef,x,2  x rE f i  x i  

rn —  j 

--( 	x L , I ) 

S 

STATISTICAL. ANALYSIêPPel_x 	LECTRIC METERS PART  n  
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• APPENDIX XI 	 PART II - 
STATISTICAL ANALYSIS . OF METER GRO-UPS 

UTILITY   SAMPLING.. • 

GROUP No 	 GROUP SIZE "N" 	  SAMPLE SIZ'E sn" 

TYPE .... 	......... ......... :mAKE 	 • 	SEAL DATE ...... 	... .. _TEST_ ..... . ... . .. .. . .. 

• OUTLIERS •F A S T I 	1 SLOW  1 

Test Shszt No.  	to 	 . 	 Dote 

Siunatura .„„ . „ 	 SEP 	1975 



APPENDIX XII 
H. 0. FILE NO. 

REPORT OF ELECTRIC METERS INSPECTED 

PART II 

DISTRICT:  EXCELSIOR  * OLD SINGLE PHASE  MONTH •  AUGUST 	19 75 

Size 	Size 	met
er 	

Rotating 	Test 	High 	Load 	Low 	Load 	Power Factor 	S 	A 	man_ 
Utility 	 Lot  No. 	of 	at 	 Class 	Standard 	Board 	 Or 	or 

Lot 	Some 	Type 	 NO. 	No. 	X 	S 	X 	S 	X 	S 	D 	R 	H °Ur  

Excelsior 	Rep- 
Power 	 75-76 	80 	15 	CS-1 	766/790 	3 	.126 	.243 - 133 	4 4 	 1. 

Rep- 
ti 75-77 	60 	15 	1-30 	 ," 	-.080 	.108 -.293 	.449 	-.140 	.192 	S 

Rep- 	 D3 
75-78 	15 	D4 	it 	 SMALL 	LOT 

D2 Rap- 
Acme Power 	 1-50 75-35 	100 	15 	1 _55 	767 	6 	.060 	.135 	.026 	.183 

Rap- II 	.033 	.104 	.193 	.228 - . IIIIIIIIIM " 
Johnson 
Corners 	 20 	1-30 	 PART 	IID 

- TOTALS 	 .  

MOTE: S-e single, 0: Double, A: Accepted , Rz Re ected 

' 	
2: 2 Wire ,  3:3  Wire T Transf , R: Remote Register D  

*Category of Meter e. g. New Single Phase 

New Net—work 
Old Net — work 

REMARKS  . 	  



PLUS 

MINUS 

PART II 

DATE 	  

HISTOGRAM 

GROUP 	 ....... 

GROUP SIZE 

SAMPLE t.IZE 	..... 

TYPE 	 

SEAL 

TEST 
OuTt.1::!3S.  • •„- 

........ 	FAST 

.... 	 SLOW 

■I• 	 •••••••■111 

F. ACTO R_ 	Fr 

Fr L. 4.5 tar £arnoe size 	50 

5.0 ter Sornok Sits 	:00 

Fla 5.5 for Somp:4 S.7/1 

11.••••1111. 

CPI SEP - 1975 C 1-1 E C  

APPENDIX XIII 
cEu.S. 	FREouCNCY 	wiTHin 	CLASS 	INTERv at. 	TOTAL 
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2.3 .   
 

2.2 	, 	• 
2.1 
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1.!.1  
1.8 
1.r  .  
10 
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LITY 	Servir.. public Y GROUP IDENT.— Numéro dti lot MAKE —Marque 

GROUP SIZE —  Taille du lot 

GAS E:1 
Gaz 

ns — .95n 

n'-b -n —< .15n 

NOM. SAMPLE (n) Taille de l'échantillon 

FL 1- LL  
2 

S 

FL SERIES - 

SINGLE PHASE ELECTRIC 
MonophOiti élétrique 

NETWORK ELECTRIC El 
NUMBER OF METERS SELECTED 

Nombre de compteurs sélectionnés 

LOCK OOTS 
Absence du propriétaire 

BROKEN IN TRANSIT 
Dr isép end ant la transport 

FiEVEE IR IED SINCE LIST MADE 
Revell- die depuis In robin au point de la liste 

OTHER REASONS 
Attires  taisons  

NUMBER  OF  METERS NOT RECEIVED 
-N0111111.0 de compteurs non  roc us 

(n')  

TYPE — Maroon SEAL DATE — 
Date du sceau 

WRONG SEAL DATES 
Dates int ,  actes sur le sceau 

NOT BELONGING IN GROUP 
. 	depart bent pus nu lot 

• • • DAMAGED IN TRANSIT 
led outman /.1 pendon t le transport 

OTHER REASONS 
A titres  raisons 

INE LIGIBLE METERS 
Comp/ ems inacceptables 

FAST  OUT LIERS 
Surévaluateurs 

SLOW OUTLIERS 
•St,11.•■ -et, ;111111il,IffS 

101A1 OUTLIERS 
Iii till grt ,  all, a feu, s 

MI THIS IN I INAL C A LC U LAT IONS 
Crimp( (imps en° an t dons las c a lc ti Its I in aux 

TOTAL 

WITHDRAWALS OTHER THAN OUTLIERS 
Daim   ts  nuit t'  qua le s tçvaluoteurs 

FEE CALCIUM ION — Calcul des droits 

LESS: SAMPI. L Mi. TERS NOT RETURNED TO OR. 
Moins: Comotmes de l'échantillon non 

C LASS 2  
Catégorie 

ML TERS IN GROUP 	C LASS 
Numbro de (annul  e tirs  do lot Catégorie 

TOTALS 
TOTAUX 

(b) 

( ns) 

(n') 

X S X S 	) = 

TESTED BY 
Essai effect:in pa, 

CALCULATED BY 
Calculs effectues par 

APPENDIX XIV 	 PARP II 
SAMPLE TEST SUMMARY FOR METERS—RÉSUMÉ DE L'ESSAI D'UN ÉCHANTILLON POUR COMPTEURS 

S 

FL AVERAGE 

S 

LL AVERAGE 

_ 
X - 

S = 

PF AVERAGE 

S 

ACCEPTANCE 

RECOMMENDATION  DAcceptatjott
ri REJECTION 

Recommandation • 	 LjRejet 

FEE Droits = g 
• • 

FIGURE  FOR NORMALS SEAL PERIOD 
Chiffre Pour une période correspondant à un sceau normal 

REMARKS — Oleseivatums 



PART'II, 
. 	 . APPENDIXKV  . 	. 	, 

CANADIAN WESTINGHOUSE TYPE CSI,. 25 AMP a WIRE METERS 

- 	SAMPLE TEST GROUP S.T.lA 	. 	PAGE 2 

	

COUNT 	 METER NO. 	 SER. NO. 

	

51 	 35744 A243 	 1033759 

	

52 	 35745 A243 	 1025594 

	

53 	 35746 A243 	 1030082 

	

54 	 35748 A243 	 1033772 

	

55 	 35749 A243 	 1034144 

	

56 	 35750 A243 	 1034035 

	

57 	 35751 A243 	 1033835 

	

58 	 35752 A243 	 1005564 

	

59 	 35753 A243 	 956445 

	

60 	 35754 A243 	 956270 

	

61 	 35755 A243 	 956503 

	

62 	 35756 A243 	 956444 

	

63 	 35757 A243 	 1034121 

	

64 	 35759 A243 	 1033808 

	

65 	 35760 A243 	 1034112 

	

66 	 35761 A243 	 1033882 

	

67 	 35762 A243 	 1034124 

	

68 	 35763 A243 	 1033864 

	

69 	 35764 A243 	 1033841 

	

70 	 35765 A243 	 1033858 

	

71 	 35766 A243 	 1034123 

	

72 	 35767 A243 	 1033850 

	

73 	 35768 A243 	 1034052 

	

74 	 35 .769 A243 	 1005708 

	

75 	 35770 A243 	 1005508 

	

76 	 35774 A243 	 1033904 

	

77 	 35775 A243 	 1034168 

	

78 	 35776 A243 	 1034103 

	

79 	 35 .777 A243 	 1033894 

	

80 	 35778 A243 	 1034089 

	

81 	 35779 A243 	 1005464 

	

82 	 35781 A243 	 1005287 

	

83 	 35782 A243 	 1029485 

	

84 	 35783 A243 	 1034106 

	

85 	 35784 A243 	 1034100 

	

86 	 35785 A243 	 1034049 

	

87 	 35787 A243 	 1033728 

	

88 	 35788 A243 	 956184 

	

89 	 35789 A243 	 956471 

	

90 	 35790 A243 	 956479 

	

91 	 35791 A243 	 956137 

	

92 	 35792 A243 	 956302 

	

93 	 35793 A243 	 956539 

	

94 	 35794 A243 	 956185 

	

95 	 35796 A243 	 956236 

	

96 	 35797 A243 	 956601 

	

97 	 35799 A243 	 1029538 

	

98 	 35800 A243 	 956409 

	

99 	 35801 A243 	 956197 

	

100 	 35802 A243 	 956272 
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TEST RESULTS 

SAMPLE TEST GROUP - 

PART 

Page 	of 

METER TYPE •  	 'ROTATING STD # 

SEAL DATE 	, 	 • 	TEST BOARD # 

Count No. 

TESTED AT TESTED BY 

CITY DATE 

SEP -  1975 



DEPARTMENT OF CONSUMER AND CORPORATE AFFAIRS 

STANDARDS BRANCH 

FILES: 2046-8 	 OTTAWA, January,  30, 1974 

TO: 	ALL DISTRICT INSPECTORS OF ELECTRICITY AND GAS 

FROM: CHIEF, ELECTRICITY AND GAS DIVISION 

The "Rules for Extension  of Seal Period  of  Single-
Phase WatthoUr Meters by Statistical Sampling Methods" state 
under Section 7.4:. 

"The final calculation for X and s shall exclude 
sample meters-which.are outliers... An outlier shall 
.be a meter - for which the'error .  is both:- -  

: . (i) more than three standard deviatiàns. 	3 s) 
from the sample mean, 7, and 	• . 

.(ii) above +3% or below -3%. 

In some cases when  judging whether a-particular 
'meter is - at ôutlier or -ncit,'it is necessàry to Calculate- 

and siwith.the error Of the particular:meter exclUded. 
If the meter - then Cônforms to  the  above criteria it is 
an outlier. 	 • 

.Meters with the largest errors shall:be judged and. 
excluded if necessary before meters with sffialler errors." 

As Mr. J. B.  Dumas, Regiona1,Supervisor,-t&G, Quebec 
has correétly pointed out it can, in some  cases, • make a • 
differende if the last sentence is not Correctlyinterpreted. 
When we say'the "largest' errora" should be .  judged and ex-
cluded first we mean'those•errors which deviate farthest. ' 
from the mean, R., not those errors whiCh:deviate farthest - 
from  zero errôr. 	 • 

Thuà, .for example', if a sample bas two Meters Which 
appear to be outlierS one is 3.57F and.the -other is 3.5-. 
Let us suppose  that on'first calculatIon  'X = 0.5 and s = . .9. 
Then. to make the second- calculation - we-should-reMove the 
3.5- error.from the calculations since it is À.0% - from  X. 
whereas the-other outlier is only 3.0% from . k. 	. 	. 

W.J;.e.- Fraser 

SEP 	1975 



APPENDIX XVIII 	 PART II 

. METHODS OF SELECTINGJ1 RANDOM SAMPLE FOR METER, 
.PERFORMANCE CONTROL USING STATISTICAL SAMPLING 

It is assumed that the systematic saMpling with arandom start 
will be used. Consequently, before Selecting the random start, 
it is necessary td arrange in order the individual Meters in the 
group to be sampled. Any order is acceptable, but once ordered, 
the order must not be changed. 

The next step is to determine the interval that will give the 
required sample size. Then a random number is found to deter-
mine the random start. 

Randdm numbers may be obtained by rolling dice* from a table of 
random numbers, or from . a computer programmed to generate random 
numbers. A detailed example follows; 

Example 

1. Place ail  meters in the group in order. 

Suppose 7992 meters are listed by inspection number, 
1 column per page on 151 pages numbered in sequence. 
The order of the meters starts on page 1, then proceeds 
page by page in sequence. 

2. Determine the interval to give the required sample size. Let 
interval number be . i. 

Suppose nominal sample size is 200. 
Number of meters selected will be 230, or less. 

Interval .-.  Ina = 34.7 
230 

Round off to next highest integral number to obtain i = 35. 

In certain circumstances when the number obtained for i is 
small, it.may be advantageous to use alternate intervals of i 
and (i-1) provided the total number of samPles selected does not. 
exceed 115% of the nominal sample size. 

3. Find a random number between 1 and i. 

Any procedure which ensures that the number is randomly 
chosen is satisfactory. One'simple. and economical way is' 
to procure an inexpensive set of poker chips. Number the 
white chips on one side only, frOm 1 to 100. 

* Coloured 20-sided dice are available from the Japanese 
Standards Association. 
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APPENbIX XVIII 	 PART II . 

Tn our example, it is then only necessary to scramble chips 
1 to 35, place them in a box and select blindly one chip 
from the box. 

Suppose the number selected is 21, that is, j=21 

4. Start sampling by choosing the j th (No.21) meter on the list 
and selecting every ith (35th) meter thereafter. 

Thus the numbers chosen, are 

21st meter 
(21+35) i.e.56th meter 
(21+2x35)i.e.91st meter 
(21+3x35)i.e. 126th meter 

and so on. 

5. Check your selection 

7992-21=7971 

35) 7971 (227 
.70 

97. 
- 	70 ' 

271 	* 
I 	245 

.26 

There should therefore . be 228  meters Selected* for the sample 
.with, a remainder  of 26 on thelist When.thelast meter has ' 

• been 'selectedi. ' 	• 

SEP 	1975 
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APPENDIX  XIX  

ACCEPTANCE  REGION  FOR ELECTRIC METERS  

Thé "accePtance region" is defined by the truncated 

triangle or trapezium illustrated belàw: 

b/o ) 

PART II 

The point L (-3.0%) and the point U(+3.0%) are each 

joined to the point P1  whose ordinate is sl . 

The line ,  parallel to the base of the triangle,  with 

 ordinate value S 2' cuts the lines LP and UPin Q and R 

respectively. 

The truncated triangle LQRU is a close approximation 

to  the  "true" acceptance region (which lies below the . 

"dotted curv 	shown in the figure). 
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PART II 

This acceptance region is (very nearly) such—that . 

• • 
if the pairof statiStics'(X and s •.) give a point which , 

falls Wi -thin the truncated triangle,then-we çarf be 99%. . 

. confident that at least 99%  of thé.-population has error's • 

less than 3.0%. 

. The ordinate s • 1 	 6.0 	3.0 .  . 	.0.1-1,! 	 l< 2K- 	. • 

where "k" is given in the table below. 

The ordinate  s 2 	F (U-L) = 

where - "F" is given in the table- -beloW. 

U-L 	6.0 	3-.0 (N.B. The ordinate S = 	= 	= o 	2K 	2K 	iK 

is always less than S
1. 
 and is very nearly equal to . S 2•, 

although generally, slightly smaller.)  • 

Sample Size .  

n 	 k' 	f .  K 

	

200 	2.680 	0.173 2.921 	1.119 	1.036 	T.027 

	

100 	2.852 	0.164 3.096 	1.052 	0.984 	0.969 

	

50 	3.124 	0.152 3.385 	0.960 - 0.913 	0.886• 

	

25 	3.601 •  0.136 3.904 	0.833 	0.816 	0.768 

' 	Thef acceptance region, using a triangle with a maximum 

ordinateS , (as shown in previous issues 'Of-theRules) is 

based upon the so-called "two sided tolerance factors", k, 

given in Chapter II of "Selected Techniques'of Statistical 

Analysis" by Eisenhart, Hastay and .Wallis 	 1947). 

This method is more conservative in general than the method 

whereby the...acceptance region is the truncated.triangle with  

maximum ordinate S 2 ' The latter method, usingtheacceptance 

region-  approximated.by  LQRU, is based upon the-use of.two 

For U-L = 6.0%

• S 	s 0  o 
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PART II  

one sided tolerance factor, K, and the theory is given in 

Chapter  I of Eisenhart et al and in the pulication of the 

U.S., Department of Defense , "Mathematical and Statistical 

Principles Underlying:MIL-STD-414". 

1g75 
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RULES FOR VERIFICATION OF NEW NETWoRK MÊTER  

1. 'SCOPE 	 . 	• 	• . 	 . 
' 17,7 7 Authoriiation 	 .• 	. . 	. 	. 	 . 	. - 

Ybeserules cOver- the-,requirementSfo - 
 .• Verification  off - neW network,méterS'enteing •service› 

- after january 1, 1 -9-7 . 

2. INSPECTION METÉODS. 
• 2.1-.Factory1:Calipration 

	

. 	 While . it is recogni2ed:that new meters .  have  
been•calibrated.and subjected to'quallity Control 	' : H 
•procedures at-the mànufaCturer's plant, for purpoSes 
of these rules . "initial Verifidation" means.the  
verification of new network electric meters - which  
takes plaçeat :the utility meter Shopsfrindepéndent meter 
shop-, or District Office under the, direction  of an 	_ 

	

. 	, 	inspector. 	. 	 , 	, . 	 . 

2..2 	Initial Verific.ation.  by; 100%,l on 
• Except as provided under Section 2.3:  the 

procedur'e for initial inspection of new : netwqrk meters 
shall be by:100% inspection. 

- • 	, 	. 
2.3 	Initial Verification-biLSImpliu Procedures . 	- 

. Where the Sies of Shipments from meter manufacturers 
are sufficiently large, the Utility-.may choese to  have  
its new network meterà inspected under a sampling procedUre. 
In such cases, the inSpector shall select a sample of 
meters from  the: lot  'presented for test;  in  accordance 
with Table. I, Section 2.6 and verify the accuracy of the 
sample as outlined in Section:3:3 -  The seIeCtion of thé 

 Sample shallbe strictly randoM, The method of 	• 
-presentation of the 16t.and : saMple. :Shall be determined 
, by agreement with the District Office  concerned. 

24 	Lot of New Meters 
Where the utilIty has chosen to have its network 

meters inspected under the sampling procedure' the netérs 
shall be preSented in lots.-  2110t may embrace a whole 
shipment from one manufacturer or  be a part of' a,
shipment but in no Case shall:a.lot Consist of, more 	. 
than 500'Meters. A 16t shall be strictly homogeneouà 
as far as type is conderned:and_may not . inélude meters 
Of more than one rating. 	• 	- 	 _ 
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2.5 -  - Lot Identification No.  
Every lot verified by sampling shall be assigned 

an identification'number. This number is for departmental 
reference purPoSes and doès not have any long ,term 
significance. However-, the DiStrict Inspector . .must 
ensure that a designation completely.  and Clearly• 
distinguishes'a lot..from any other lot or group of the 
titility or those-pf other utilities-in . his area. The . 
designation.should distinguish betweèn lots. of network 
and  lots' of  single-phase meters for example. 	- 

• 
2.6 	Sample Size 	- 

- Table -I below shows the authorized size of a 
sample in relation' to the size of-the . lot. 

TABLE I 

	

Lcit Size - 	_Sam le Size 	7  and s Required 

	

: 1 to 19 - 	100 inspection 	 No . 

	

.20 to 4 0' 	20 or optional 	 -Yes 
100% inspection 

	

41 to 110 	20 	 Yes ,  

	

111 to 180 	25 	 . 	Yes 	. 

	

181 - to 300 	30 	 Yes 	- 

	

.301 .to 500 	' 	3.5 	 - 	. 	Yes 	. 

	

501:to 700 	40 	 Yes, 
701,to 1000 	50 	- 	 Yee- 	• 

. Where the Sampling - procedure bas been Chosen by 
a-utility as the uàual method, note that: 

• 
(i )ifor lot - sizes of 20 and under 100% inspection 

• is mandatory; 

, (ii) -  for, lot sizes 21 to 40 sampling is optional 
and the choice of ,  method may.be  influenced 

' by a number of factors; 	. 

.(iii) for lot sizes above 40 saffip1ing is mandatory. 

3. 	INITIAL VERIFICATION  TESTS 
*- 3.1 	. Dial Test and Mechanical Inspection 

Ail  network meters shall be subjected to.a. 
. 	dial tést.and mechanical inspection by an inspector. 

•The ffièters shall be run on dial test for sufficient -
time.to produce at least one complete revolution of 
the test. dial or loWest reading dial of the Tegister. 
Wherever-feasible longer dial test runs shOuld 

- made. • . . 	• 
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The dial test must be very- carefully :made The 
• test equipment and procedure shall be such thatvthere 
will be good expectations of déteCting registerswhich 
are in - error as . little as +3% 	Preferably the-dial 
test should be made after the load  tests.  If ,the 
dial test is made in.adyance of the load  tests 

• sufficient time must elapse between diai tests and 
load test to ensure that .meters havé returned to 
ambient -temperature. 

3.2 .  . . 	. 
All meters subjected to load test Must also be 

subjected to a ,"creep test". This test - shall bemade 
with both voltage coils energized and in. parallel. 	- 
See Part XI for definitiOn of creep. 

At the time of making the dial test, all Meters 
should be exaMined to.ensure that there:are hci obvious, 
loose screws, etc., and that all conforM.to thé - approval 
requirements. 

3.3 	Accuraçy_lests . 	. . . 	 . 
, 3.3.1 Test Loads 	. 

	

. 	 , . 	, 
Every meter nominated  for full tests  shall 

be'subjected to the following: 	• 

Low Load, Unity Power .  Factor, current coils in series; 
High Load, Unity Power Factor, current coils in series; 
High Load, Unity Power Factor, each coil separately; 
High Load, 50% Power Factor, each.coil separately; 

The values of High Load and Low Load test 
currents shall be obtained from the most recent 
version of Test.Table NO. 1,Appendix I PART II. 

3.3.2 Meter  Rsters _ . 
Care should be -taken with meters fitted 

with drum-type;or cycloMeter register that tests 
are made with only the most rapidly moving drum 
turning. 
1.3.3 Meter Predonditioninu 

It should be emphasized once again that 
neW meters should be tested under'essentially . 
the same conditions as pertained at'thé factory. 
The manufacturer does_not energize thé voltage:. 
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circuit for any length of time befàré makir_Ig 
his test and thereforefleither:should:we. 
HOwever, it'-ià_very important that the meter .  be  
"soaked" at meter room-temperature for at• ' • 
least four hOurs in advance of testing. 

.CRITERIA  FOR ACCEPTANCE OR  REJECTION.  . 

	

4.1 	Dial  Test and Mechanical Inspection  . 
No.specific criteria have been:established for 

'defectiVe meters found under the dial test and mechanical 
inspection. 'Faults found will be birought to the attention 
of the manUfacturer by Standards. (and presumably the - 
.utiIity will do the same) .  and they will be treated on an 
individual, lot or shipment basis. 

	

4.2 	. Cr. Test 
. H .  Any netwoFk meter'.whose disc creeps more . than 
:one revQ1Ution'shall be . rejected -. If the meter is 'a - 

. member of a sample, it shall. be  rePlaced in the sample* ' 
by another.meter before the accuracy  tests are made. 
Generally, .a single-creeping meter in a sample from a 
lot would not bè cause for concern but:if More than one 
were found . the inspector should consult with the -
utility and investigate . the matter.. See Section 4..8. . 

4.3 Accuracy Requirements  

	

. 	4.3.1 	100% Inspection  
Error limits are as follows: 

High load, series: 
Light load, series: 
High load, 0.5 Pf, each coil 
Element balance, HL, 1.0 Pf: 

± 1.0% 
±1.5% 
- 0.7% to 4- 1.3% 

1.0% 

4.3.2 	Sampling 	 › 
7 and s are to be calculated for the following: 

High load, series 
Light load, series 
Power factor (. for eaCh cbil ) 
Element balance, at high load 1.0 Pf 

For acceptance, the points must lie within the 
appropriate truncated triangle of Appendix II or III. (Please 
note that the outer triangle of Appendix III is redundant.) 

For determination of the balance the difference 
is to be considered positive if the left (upper) element 
error is more positive than that of the right (lower) element. 

4.4 Double Sampling  

If a sample fails a second sample of the same 
-size shall be drawn and tested in accordance with 
Section 3.3. In order for the lot to be accepted the 
combined sample shall meet the requirements of Section 4.3 
using the chart appropriate to the combined sample size. 

•, fee' 
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ACCEPTANCE OF NEW METERS PROCEDURES FOLLOWING 
5.1 	Seal Validity  

The seal on a new network electric meter is 
valid for eight years from the year of sealing, such 
validity being subject to extension, on the basis of 
the results of sample test made in accordance with the 
rules of Part IIIB. 

PROCEDURE  FOLLOWING REJECTION - OF NEW-METERS. 
6.1 	Rejection  of  à Lot 	' 	 • 

If an inspector finds as• a result'of his tests 
that 'a lot of neW Meterà fails to Meet 'the acceptance . 
Criteria, he.shall iMmédiately take the - fOlioWihg 
actions:  

(i) re-check that . the calculations have been 
• 	correctly-Made; 	 •• 

check the test conditions, check the - 
' 

	

	test board and makè sure that-the- standards 
Used are'not responsible (see - seParate 

' 	rules for- chedking - oilt test- '.boards, etc.) „ 
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• 

• (iii) advise the utility of the rejection., 

- It cannot be :too.strôngly emphaàized that in 
all cases, of the rejection of new meters, thé firàt — 
responsibility of the inspector is.to ensure that the 
test conditions and test equipment are not themàelveS 
at fault... In the. case of small UtiliteS : or Others 
which do not have frequent opportimities for check ' 
the burden of prOof falls even more heaVïly on the 
test facilities, 

• 6.2 - 12.eiction of Individual:Meters - 
Where individual meters have been rejected as 

result of 100% inspection, SMALL LOTS-, dial tests, etc .., 
such meters-may be calibrated or otherwise serviced•byH 
the utility to bring them within the tolerances outlined 
in Section 4.4. 'The. meters shall then be presented to ' 
the inàpector for verification, and sealing - and if passed 
shall be - considered the »equal of other_accepted meters 
under these rules. , 

• , 	. 
6.3 	Re-Instatement  of Rejected Lots 	. 

As already noted,,where alot)las been . rejected 
all reasonable measureshaving .  been taken to ensure 
that there'has been no error - introduced'by equipment 
or standards, thé meters.of the lot may bere-calibrated 
and then re-presented to the inspector for verification. 
The inspector shall treat themHas,any other lot of.new* 
Meters„.'It-shotildbe'streSsed, bbwever, that not all 
the meters in a rejebted lOt - sholild be re-adjUsted, only 
those:which are - significantlY out 	 > 

A lot of neW- meters which.has been're-serviced 	• 
and recalibrated shall be assigned a - new lot identification 
number. Such meters if passed shall be Sealed bY the-
inspector and shall be considered of equal Status tO 
other new meters accepted under these.rules, Where 
possible, nevertheless, the district shouid endeavor to 
keep informed as to what happens- to rejected lots. That 
is, there may be some value in the district and region 
knowing whether rejedted lots are being returned to 
factory or re-serviced in Utility meter shop, whether 
such lots when ré-calibrated at factory are returned to: 
same utility, etc. . 

*NOTE: The procedure' should be as follows, for example: 
Lot No, XY99 - rejected. Field note. made but 
meter Cards not prepared. 
Lot No. XY100 - accepted. :  Field note made and 
meter cards Prepared. 
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The Same meters - are in both lots and  •oth.are 
. treated as new lots but the District  Office staff  

• need nôt get cOnfused 'because only the meters of 
the acCepted  lot 'are enteree-in the meter record. 

. 	. 
7. 	RECORDS AND REE>ORTS- 	 _ 
• 7.1 -  -Dial.Test  and Mechanical .Inspection  

. 	Each  District  'Office shall report on form 
CCA,-1441 thè ,netwOrk meters:found defective 
under diàl'test and mechanical  Inspection.  

7.2 	M2nhlyLReport- of New Network Meters  Samle  ,Tested 
At 'the end-of:eachmonth, each District Office 

Shall fOrware . to'Standards the_statiàtics.of all  lots 
- of ,rieW-network meters tested Under the Sampling'procedure 
dUring:-the month.-2 'Report on fàrm in Appendik V. 

_ 
. - Sumffiary of NewNetworkMeterS Sam le Tèstéd. 

. 	' : .When reports -from . all:the  Districts have  been 
: reCeived,'Standards shall summarize the Statistics 
.Obtained for each - makeandty,pe. The Summary shall 
inClude:a,liSting of all the lots  tested dtiring,the 
:monthtogether-with the mean and Standard .  deviation:, : 
fOr - each test loadof,each lot. See formin.ApPendix.VI'. 

. 	.:.„ . 
.-• H Copies  of 'the  sumMariesfor:all  types  shall , 
IDe. , sent to the DiStricti•Officesand the:sùmmary which 	. 
condernShiS own:type shall be Sent to eaCh manUfacturer . 

ApR - 1976 





- 101 «L 	• 	- 	 PART  lilA  

SEP 	1975 



- 102 - PART - IIIB 

.RULES FOR EXTENSION OF SEAL PERIOD OF NETWORK WATTHOUR"•
METERS BY  STATISTICAL -SAMPLING METHODS  

1. SCOPE 
1.1 	Authorization 

These rules cover the requirements of a 

	

. 	statistical sampling program for seal extension of 
self-contained network typte.. , polyphase, electric 
.watthour meters. Any utility may choose to adopt 
this program, subject to the requirements'of the rules 
regardless of whether or not it has opted for sampling 

.•  of new networ .k meters under Part IIIA. .These. rules 
. are esaentially .consistent with those issued January 4, 
. 1971 under the same title. 

2. - INSPECTION : METHODS 	 . 
2.1 	Formation and  Composition of_GL. 211És  

Subject to  the  approval of Standards, the meters. 
that a utility chooses for the statistical:sampling, 
programme shall be placed in homogeneous groups which. 
will normally be formed accOrding to type .and seal 
vintage for example, Subsequently,, groups may be 
modified or combined if warranted-by-the performance 
data. It must be noted that transformer types cannot 
be included in, such . groupS. 

GrOups may be formed from meters of the same 
type having two successive.seal,dates. (The teSting 
of the sample should takeqplace early ,J.n the year 
in which the earlier'of:the two sub-groUps 

Groups which include overdue meters.or meters 
where the expiration of the seal:period is imminent / 
will not be permitted. 

2.2 	Group_  Size 	 - 	 • 

Because  of  the limited-service use of network' 
meters, groups will tend to be sMall, 'No restrictions - 
apply as to maximum size Of group. 

2.3 	Listiu and  Identification of_GE■laes 
A utility wishing to have a group of meters 

approved for sample testing shall prepare a list of 
the meters in the grolip and shall submit a copy of.this 
list to the District Inspector of thé area in which  the 

 meterà are located.. 	' 
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The list of meters'for the group Shall be so 
arranged as tà facilitate the selection of SampleS. 
Thé inspection numbers shall_be preSéhted in vertical, 
columns in ascending order  of  magnittide and,the listing 
.shaIl normally include a Sequential nuMber,-the inspection 
number, serial number, type designation, and the r-..a. -tinu ,  
:Of each meter if'all meters are not of the'same rating, 
The serial number. while 'generally very desirable may 
be left off the liât if the District Inspector is 
satisfiedl that the inspection : number Sufficiently 

. identifies the meter and that,there is no risk that the 
meter records will become imPaired. 

.Each statistical samplidg group shall 33E:: assigned 
an identification number,  In 	saMpling of  sirIè- 
phase, meters, it has been the - practice td use the 
initials of thé utility with a numerical suffix e.g. 
Group-CP-3 might identify the third group:established 
by  the Calgary  Power Company: In the case of network 
meters, it would be:preferable.that a new,series of 
identity.numbers be established. .The system Of group 
identity numbers shall - be arranged by mutual agreement 
between the utility and Standards to::assure that 
each utility's  identification  system is unique -. 

A heading at thé top Of the list or on a 	- 
cover shèet shall give full details of the composition' 
of, the group e.g. 

Alberni Power Company 
C- : -:)up AP-2 

consisting  of, 1724  NETWORK,meters 
Omega Electric TypeZ-l9 -• 

. seal  dates 1966. and 1967  

- Typed lists Should i show fifty meters per 
page (or 100 per page if there-isroOm on the Sheet 	: 
to place another 50 adjacent to the first 50). Computer 
listings are satisfactory Since  ail the sheets are 	- 
linked together and thus difficulties ,are not 	• 
encountered in selecting the sample. Any. . 
which shows different numben3of meters on'each :  sheet 
can be a source of error in 'selecting, the-sample and 
entail considerable' extra man-hours .. • - 

- It should bé stressed that the list of. meters 
slamitted by a utility and designated by a group 
number' explicitly defines_and-restricts  'the  group 
.if it is approved for sampling. A meter ofthe same 
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type and seal vintage deliberately or inadvertently 
left out of the group shall remain outside the group 
and shall be treated in the same manner as any other 
meter not belonging to the group. No meters can be 
added to the group after the listing has been approved. 

2.4 	Re-listing Prior to Re-sampling  
If, in due course, a utility wishea to 

re-sample a group already approved for seal period 
extension in order to further extend the seal period, 
it may: 

(i) submit a new listing of those meters 
still remaining in the original group 
but the new listing shall not include any 
meters not on the original list;' 

OR 

(ii) If the District Inspector approves, submit 
a list of meters to be deleted from the 
original list for any valid reason. 

The new sample shall be drawn from what remains 
of the group on the basis of the number of meters still 
left. While there is no objection to a few meters 
selected for the first sample being called for the 
second sample, it is considered undesirable that more 
than 10% of the sample should thus be chosen in a 
row. If this should happen the procedure for sampling 
should be repeated or the method of choice Changed. 

2.5 	Selection of Samples  
2.5.1 Method of Selection  

For each established group of meters, a 
random sample shall be taken before any of the 
meters are due for re-verification, and further 
samples may be taken every two years thereafter, 
as long as the sample tests conform with the 
requirements. The samples shall be chosen by 
the District Office. 
2.5.2 Tizni_g_noLzes._ts 

Where the group consists of a single 
seal vintage, the sample shall be drawn and the 
tests made before, but not too long before, the 
beginning of the year in which the meters are 
due. Where the group includes two seal vintages, 
the sample shall be drawn and the meters tested 
towards the end of the year preceding the earlier 
of the two due dates or shortly thereafter. In 
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some circumstances sampling's:rid testing may be 
• permitted-up to April of the earlier due date. year 

but it is Stressed that the intent should alwayS'be 
that; as far as practicable, the timing : Of the sample 
tests should be,suCh that  they rePresent the condition of 
the  meters-on the due date yet not so late.as  to Cause 
difficulties in bringing in all of the due meters if• - 
the sample shoùld fail. 	. 

2.6 	Sample Size  

The nominal saffiple size n, shall be as 
given in Table I, PART IIC, page 75. 

The actual number of meters selected for 
sample shall approach but not exceed 115% of the•
nominal sample size. 

• 2.7 	Presentation  of Sample for Test  
Every meter selected for the sample shall,be 

transported to one location for testing, except when 
it is determined that either: 

(i) the meter.does not belong to the group 
being saMpled; 

OR 

(ii) the meter has previously been removed or 
processed . in a fashion.to  disqualify it 
from the sample. 

In each case when a selected meter is not 
transported.to  the loCation:for test the explanation 
shall be recorded by the utility and reported to the 
District Office. 

FEB 	1976 
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3. VERIFICATION TESTS  
Creep Test  

• 	All meters fro:5m the sample shall be submitted 
to a. "Creep test".• This test shall bé: made With both 
voltage cons emérgized in parallel.' A meter shal l . 
be considered,to creep if the meter disc makes one, 
full revolution within 10 minutes. 

3.2 	Accuracy Tests  
Tests will be as specified for 2-element 

meters in Test Table #1, Appendix 1, Part II. 

4. CALCULATIONS  
4.1 	Errors 	 . 

The following errors shall be determined for 
each meter: 

HL-S, High Load, 1.0 P F, current coils in series 
Unbalance, the difference between the errors for 
the two elements, tested singly. 
LL-S Light Load, 1.0 P F, current coils in series 
PF-1 .  High Load, 0.5 P F, #1 current coil 
PF-2 High Load, 0.5 P F, #2 current coil. 
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4.2 	The Sample Mean  • 
The sample.mean, 7, shall be calculated,•for 

each of the five sets of errorsdescribed in Section 4,1, 
as follows: 

_ • 	E, 
x - 

where ns= the number of meters in the selection that 
contributes to the final calculation. 

4.3 	The Sa l e  Standard Deviation  
The sample standard deviation, s, shall be 

calculated, for each of the five sets of errors 
' described in Section 4.1, as follows: 

S 	
s 	x2 - (I: x) 2  

= 
n s  ( n s - 1 ) 

4.4 	Outliers 
An outlier shall be a meter for which the 

error at any one of the points described in Section 4.1 
is both: 

(i) more than three standard deviations from 
the sample mean, X, for that set of errors; 
and 

n s  

(ii) above +3% or below -3%. 

The final calculations for X and s shall exclude 
sample meters which are outliers. In some cases when 
judging whether a particular meter is an outlier or not, 
it is necessary to calculate X and s with the error of 
the particular meter excluded. If the meter then conforms 
to the above criteria, it is an outlier. 

Meters with the largest errors shall be judged 
and excluded, if necessary, before meters with smaller 
errors. 

5. 	CRITERIA  FOR ACCEPTANCE  OR REJECTION 
5.1 	Sample  Acceptability.  

The number of meters,  n,  selected for the 
sample - less the number of meters, b, in the 
selection found not belonging to the group - less 

•the number of meters, n s , in the selection that 
contribute to the final calculations of 7 and s, 
shall not exceed 15% of the nominal sample size, n. 
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That is 

- b - n s<0.15n 

where ns  > 0.95n 

ns is the number of meters included in calculations for 
and s after the outliers have been excluded. 	. 

5.2 	Outlier "Acceptability 	- 
The criteria governing the maximum number of 

outliers permitted shall› be the same as in clause 5.3 
of PART IIC. 

FEB 	1916 
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5.3 	AccuracyAcceptabiUU 
. If the pàints obtained, using the values of 

and s for each of the sets of  errors . (defined under 
Section 4.1) as co-ordinates, all fall within - the 
acceptance triangle (Appendix 'VII - for the appropriate 
sample size) the group shall - be deemed to Conform to 
the accuracy requirements of - these miles.' • - 

5.4 ' Creep AcCeptàbiliti 
If a meter creeps, its rate of creep shall be 

recorded on .the test data sheet. . Normally, creeping 
meters shall not be a cause for rejection of a group. 
However, if the number of creeping meters is large 
and the rates of creep significant the group May be. 
cOnsidered for rejection by Standards. ' 

6. 	PROCEDURE FOLLOWING ACCEPTANCE OR REJECTION OF.A GROUP 
6.1' 	Extension of Seal 	- 

If a sample meets the requirements of Sections 
5.1 and 5.2, the group from which it was taken shall 
be eligible for an extension of the seal period previously 
established. Groups consisting of meters having magnetic 
suspension of the disc shall be eligible for a four year 
extension. For others the permissible extension is two years. 

. 	. 
6.2 ' Treatment of Sample Meters 

A- sample meter from an accepted group may, df. 
the utility so desires,.be - returned to service as a 
member of, the original- group-provided.that: 

(i) it has not had its seal broken. (new seals 
.with the original seal date may be applied 
to such meter's if the old*seals are 
undecipherable or badly Weathered); 

(ii) the errorS determined for the meter are 
within. 2% for all the basic points 	. 
listed in SectiOn 4.1. 

II  
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6.3 	Rejection of a Group 
If a sample fails to meet any of the 

requirements of Section 5, the group to which it 
belongs shall be rejected and each meter  of the group 
shall be brought in for re-servicing and re-calibration 
before the expiration of its valid seal date. If the 
group is made up of two seal years, the call-in may, 
of course, extend over a period of up to two years. 

7. 	RECORDS AND REPORTS 
7.1 	District Office  Procedure  

(i) Upon receipt of group listing from utility, 
if everything is in order, sample meters 
shall be selected and the sample list 
prepared. Copies of the sample list shall 
be sent to the utility and to Standards, 
Ottawa. 	• 

The following information shall also be 
'supplied. to - Standards: 

- the make and type of.  meters in'the group; 
- the seal date(s) Of the-meters; 
- the number ,  of meterS currently in the, group; 

. 	the-number of.meters in the sample; 
- details' of the method and:calcUlations 

used in chopsihg the sample (NOTEthis 
will not be required.onde Standards is 
satisfied that the Whole sampling process 
is well understood by the district).. ' 

(ii)- When the sample- meters have been brought in 
to,the meter shop by:the utility, tests 

. . Shall be made on the meters' in accordance 
- 

	

	with these "Rules" and the  results recorded 
on tests sheets, a s ampl e 'ofi which is shown 

.. in Appendix VIII. The Utility shall provide 
a detailed explanation for eachsaimple meter 
not brOtight in for test (every effort shall 
be made tO keep the number of slich miSsing 

. meters as near as -possible  to',zero). 

(iii) The results of tests shall be analyzed 
 statiStically and the abdeptance,criteria 

applied. .Appendix IX  shows the,  form which 
shall be  used  for the:statistical. analySis .; 
Appendix-VII .  pôrtrays-the acCeptanCe regions 
.for the 7 and s plots. 	• 
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(iv) Field Notes shall also be written to_ 
cover groups sampled for seal extension. 
The make, type,:seal year and number-of 
meters in the group shall be recorded  as 

- well as the statistical results of 
sampling. Details of only those meters 
actually tested, together With their 
individual errors, shall be recorded. 

(v) After a samplefrom a group has been . 
- tested, the District Office shall report 

its findings to Standards and  offer its 
recommendations regarding acceptance or 
rejection of the gratip for seal extension. 
The report shall include: 

- copies of histograms ,(this ls not :  . 
mandatory but particularly desirable if 
the resultà - are unusual) -(Appendix X); 

-, a summary showing .  full detailà pertaining 
to the group:and saMple (Appendix, XI); 

- copy of the utility's explanation 
covering meters of the sample not brought 
in or tested; 

- an explanation of what caused the outliers, 
either fast Cr slow to deviate significantly 
from the rest pi thé 2roup;'  . 

- . a tabulation.  of all the metersof the 
-.sample : which  are  not suitable for return to 
the group. See Section 6.2. 

(vi) If the group passes as a result of the 
sampling, the District Office shall check 
thegroup listing against its own records 
to ensure that the listing is essentially 
correct. 

7.2 	Procedure to be Followtd.by.  Standards 
(i) Standards shall acknowledge receipt of 

sample list and data from District Office 
when group is first formed  or  when it - is 
about to be re-sampled. See Section 7.1 (i). 
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• District-Office-concerning the .sampling 

of a group for seal extension (see 
Section 7.1 (v)) ;  Standards shall advise 
if it accepts the recoMmendation or wishes 

• to discuss  the  matter further. The eventual 
decision and the consequent action 
necessary will be passed tib the :utility by 
the District Office. 

(iii) Standards shall maintain a cumulative 
summary of the results of sampling of each 
type of meter and shall report the. latest 
statistics to the manufacturer concerned 
and to the District Offices at least once 
a year. 

(iv) Statistics shall be charted and analyzed 
to provide useful and necessary information 
for continuous monitoring of the inspection 
prograM. 	 • 

• 
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RULES FOR REVERIFICATION -OF RESERVICED. NETWORK'METERS - 

	

1. 	SCOPE:  
• 1.1 	Atithorization  

'.TheSe ruleà Covet the'requireménts for 
- _Verification Of - reServiced netWork meters whiCh.have 

:sbeen serviCed andrCalibrated in the  ütility méter2'shop 
• and presented for inspection subséglient:to JanUary 1 . ,.1976. 

	

2. 	INSPECTION METHODS  
:VerificatiOn by:100% Inspection 	: 
Except as providedin Section 2.2 thé:Probedure 

for verificatiOn of reAérvicecI network meters shall -  be 
100% inspectiOn. 

Where , the -number of meters- : - being.proCéssed by 'à 
- 	utility is:siifficiently. large, the utility May choose . to  

have.its reservided network- metérà inspeCted under a - 	• - 
• sampling procedure. In such cases the Inspector Shall - _ 	. 

select a sample . frOm the lot presented for  test, ' in  
'accordance With . TabIe 1,  Section  2.7 and vérify , the sample. 

- as Outlined in  Section  3. TheseleCtiOn:of the sample shalI 
be striCtly randbm. The Method àf'présentatiOn:of the lot 

'and Sampre:Shall:be_determined . by'agreemént'with thé  District  
Office concerned. 

2.3 	Verification by Witness Testing or Sampling 
The requirements governing witness testing or 

sampling are as set out in Sections 2.5 and 2.6 of PART IIB. 

2.4 	Formation of Lots  
The requirements governing the formation of lots 

are as set out in Sections 2.1 and 2.2 of PART IIB. 

VERIFICATION TESTS  
Details of the tests required are as set out 

in Section 3 of PART IIIA. 

4. CRITERIA FOR ACCEPTANCE  
.The Criteria for acceptance are as given in 

Section 4 of 'PART IIIA. 

5. « PROCEDURE.FOLLOWING ACCEPTANCE  
. 

 

'The' basic. seal period for:reverified network 
meters.is  as  

i) 	Those with magnetic suspension: 8 years 

ii)'  Others : 6 years 
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6. 'PROCEDURE FOLLOWING REJECTION  . 	 .• . 

The 'procedures for.dealing with lots . 'folloWing 
rejection.  are  outlined  in Section ,6 of PART. IIIA. • .• 

7. RECORDS AND REPORTS 
The statistics relating to reserviced network 

meters are to be reported to Standards monthly on the 
form shown in Appendix V, PART II. 
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AUGUST 1975 SEP - .1975 

Test Table No. 1 -- Watthour Meters , 

TYPE OF METER RATING 

RANGE RATED 	ALL OTHERS 

	

M ETER 	TYPE 	REQUIRED 	TESTS 	HIGH 50% 	_OW 	HIGH  5o%  LOW 
LOAD P 	F. LÔAD 	LOAD P. 	F. LOAD 

	

T E S 	 TEST 
% 'MAXIMUM 	% NOMINAL 

	

1-PHASE, 	2- WIRE 	 25 	25 	2.5 	100 	100 	10 

Single Coil 	 50 	50 	5 	200 	200 	20  

	

1-PHASE, 	3- WIRE 	* 
Current Coils in Series 	25 	25 	2.5 	100 	100 	10 

Eoch Current Coil 	 25 	25 	 100 	100 

	

NETWORK 	VERTICAL 
Current Coils in 	Series 	25 	2.5 	100 	- 	10 

	

POLYPHASE 	VERT 8 HOR. Each Current Coil 	 25 	25 	 100 	100 	10 

2  83  ELEMENT VERTICAL 	Current Coils in Series 	25 	— 	2.5 	100 

VERTICAL 	Each Current Coil 	 50 	è0 	5 	200 	200 	20 

	

POLYPHASE 	  
HORIZONTAL 	Each Single Coil 	 50 	50 	5 	200 	200 	20 

	

2 1/2-ELEMENT 	  
Split Coil 	 50 	50 	1 . 5 . 

	200 	200 	20 
Y 	VERT. a HOR. 	  

All  Current Coils in Series 	25' 	 100 

2-Wire Element Aione 	25 	25 	2.5 	100 	100 	10 , 
VERTICAL 	  

	

POLYPHASE 	 3-Wiré Element (Coils in Series) 	25 	25 	2.5 	100 	100 	10 

	

2 1/2-ELEMENT 	 2-Wire Element Alone 	25 	imingi 	100 	100 	10 
HORIZONTAL 

	

DELTA 	 3-Wire Element (Coils in Series) 	25 	25 	 100 	100 	10 

VERT. a HOR. All Current Coils in Series 	25 	— 	 100 	--- 

All potential coils of polyphase meters must be energised with correct voltage during any test except internal-connection test. 

Low load tests shall be mode ot 1.0 P F. only. 
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DEFECTS 

WRONG REGISTERS : FAST 

: SLOW 	. 

REGISTER MESHING : 

FOREIGN MATTER IN METER : 

OTFIER FAULTS (STIPULATE) 

TOTAL' 	  

%DEFECTS . 	  

III 

Iv 

I. NEW SINGLE PHASE 
OLD SINGLE PHASE 
NEW NETWORK 
ETC. 

2 ,  APPLICABLE TO SINGLE  PHASE 
 METERS ONLY DISTRICT IN SPECTOR 

e 
APPENQIX IV 	 PART III 

MECHANICAL CHECI4  INSPECTION  REPORT  

1 
CATEGORY OF METER .  	DISTRICT• 	  

TYPE OF . METER •  	DATE 	  

TOTAL NO. OF METERS 	 2 
ACTUALLY INSPECTED ' 	 TOTAL NO. PASSED' 	  

COMMENTS OR RECOMMENDATIONS • 	  
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H.Q. FILE NO 	  

'APPENDIX V 

NEW NETWORK METER S SAMPLE TESTED 

DISTRICT 	  

PART Iii  

MONTH 	 19- 

- 	 • 

	

UTILITY • 	 LOT NO.- 	
SIZE 	SIZE 	KETER  Rotating 	TEST 	HIGH LOAD SER 	LOW LO 	 PF AV.. 	S 	.., 	MAN- A. 	A  R 

	

OF 	OF 	, or  Standard 	Board 	 OR 	'v• O v   

	

LOT 	sompie 	TYPE 
" 	 NO- 	NO. 	-X 	S 	'  )7 	 7 	 D 	R 	HOUR 

i  

r) 	 TOTAL re 	- Kt ClirC • 	C - 	CI Atil•I e . 	 rt .. 'nniirel c 	 A .. 	A err cEtcri 	 0 - DC IC erCrt 	 OAF_ ,RAI A Nrr 

REMARKS:  UNDER BAL. PUT G= GOOD or NG = NO GOOD 



UMN AL. CO AUSE OF BAL ANCE PUT I/ IN 

APRENDix  VI  

SUMMARY  

NEW NETWORK METERS SAMPLE TESTED 

PART  III  

TYPES 	  
MONTH 	  

UTILITY LOT  NO. 
LOT 

SI Z E 

METER 

TYPE  

FL- S L S PF AV 
BAL. 

A 
OR 

IF REJECTED BEC 

- X WEIGHT ED AVERAGE 

AV. Sg 

SFÉ 	19r5 



API'  flNDIX  
I 	• 

PART III VII 

%  o  thé oPPu 
É01.< PIETER 
for points tyi;ng ithin he friOng e, there is 99 0/ 

hin ihe- totrcince firiiii1 

Li U 
confidence haii  9 

: 

TANCE 	IONS : 

200. 

1.001--  

0 

> 1•;• tu 
, 

0.70 
.cr 

a 

-z1 0:60  

0.40 

0.30 

o 
-3.0°/0 _2.00/0  0.0 	+1.0% 

MEAN ERROR 

+3.0% +2:0% 
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Arrt NUIA VIII 	 MAK I III 

SAMPLE TESTS FOR NETVVORK METERS 

	  . SAMPLE GROUP No 	  

MAKE 	 TYPE 	  

TEST BOARD No 	  

STANDARD No 	  

HL = HIGH LOAD 

S , — SERIES 

L L = LOW LOAD 

UC = UPPER COIL 

P F = POWER FACTOR 

L C = LOWER COIL 

Inspeclor 

'SHEET N.umaER 



OUTLIERS 

S A M P L E. 

FAST 	[ii]  

./s.CCEP'rE.ID 

•  SLOW FT 

REJECTED 

APPENDIX IX 	 , PART III  

STATISTICAL ANALYSIS OF METER GROUPS 

UTILITY 	SAMPLING 	...... .......... ... ..•:. .... .••• 

GROUP No 	 GROUP SIZE "N" 	  SAMPLE SIZE un" 	..... 	....... ... 

TYPE ....... ....... 	......... :MAKE 	SEAL DATE . 	 TEST 	 

Frequency 	of 	X; 	.  Cs t; 	Frequency 	of X i- 	Algobroic vnlvi 	Cellt 	 l•htsrlute Yea 	ia 
* 	 - 	

Giv ii+1:- ) ., 	 fi  x 	 . 	 fI X S I' &  
i 	 ei 	 Si 	 f.1„ 4 	f' 	xl 	 (f, e ) A «11  	  

	

MO 	 
   3.0 	 lal 3.0 	 9.00 

Z.9  	 Ilia • 	  

2.8 	 2.8 	 7.84 
2.7 	 2.7 	 7.29 
2.6 	 2.6 	 6.76 	 . 

2.5 	 2.5 WI 	6.25  

	

2.4 	 5.76  

Mi= 	 2 ' 3  111111.111 	 5.n  

	

2.2 	 4.84 
2.1 	 2,1 	 4.41 	, 

	

-1 	 2.0 	 2.0 	 4.00.  j 
1.9 	 3,61-1" 
1.9  	 IIIIPM 	 3,24 

	 i 

1,7 	 1,7 	 1 _2.89 
1.6 	 1.6  
1,5  	 INDIO  	2.25 
1.4 	 1.4 	 ' 1.96 
1.3 	 1,3 	 1.69 
1.2 	 1.2--- 	 1,44 
1.1 	 1.1 
1.0 	 1,0 	 1.00 	j 
0.9   0 ' 9  MIR 	,Frit  

0.8 	 08 	 0,64 ' 
0.7 	 0.7 	 i 

0.6 	 0,6 	 0.3til 
0.5 	 0.5 	 . 	0.25 
0.4 	 0.4 	 0,16 	- 
0.3 	 0.3 	 o.ob I 
0.2 	 0.2 	 0.04 
0,1 	 0.1 	 0.01r 
0  	0 0 

E '1+-L___ 	• zfr-L 	•  

E fix, 
n 	ee 	 X ILUI  

S 
f  	 

tz 

T1 	No. 	...... 	lo 

Sionatu7e, 

Date 	 

etD 	4/0-or; 
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CELLS 	
FREQUENCY 	WITHI-.N.,  CLASS 	1NT ER .0 	

- 

	

a . 	707AL. xi  

....... 	 . 	 . 	 ■ 	..... 	 . 	 . 

3 C. 

	

2.9 	• 	. 	. 	. 	• 	. 	. 	. 	. 	. 	. 	. 	. 	. 	. 

	

- 2
.8 	• 	. 	. 	. 	...... 	1 	...... 	. 	. 	. 

	

.. 	. 	. 	. 	r . 	. 	. 	• 	. 	  

	

2.6 	
r-- 

	

2 .5 	. 	. 	. 	. 	. 	. 	. 	........... 	. 

2,4  

2.3 

	

2.2 	. 	• 	  

	

2 .1 	. 	... 	. 	........ 	. 	. 	. 	. 	• 	. 	 

	

2 . 0 	. 	. 	, 	• 	. 	.. 	. 	.. 	. 	....... 	. 	 

1.e 

	

1. 6 	 ---........ 
1.7' 

1.6 
1,5 

	

1 .4 	• 	...... ,.- 	• 	• 	• 	• 	• 	..... 	- 	. 

1.1 

1.2 

1. 1, 

	

1.0 	 _.--.._.,.... 	 -----• 

	

0..•,1 
	

I .  

0,Es 

0.7. 	............ 	. 	• 	/ 	. 	• 	. 	. 	. 

	

0.5 	 I 	 

	

0.5 	 . 	  

	

0.4 	. 	........... 	. 	. 	• 	• 	. 	• 	. 	• 

	

c.,..,!„ 	• 	. 	• 	. 	• 	...., 	  

	

02 	. 	• 	. 	. 	. 	. 	........... 	 

	

0,1 	..... 	• 	. 	. 	• 	. 	• 	....  .... 	• 

	

0 .0 	• 	• 	• 	- 	• 	• 	• 	• 	...... 	,  	 I 

	

0.1 	 , 	 

0.2 

	

03   	1 	
• 

	

0.4 	 • 

	

0.5 	 I  
0.6- 	. 	  

	

0.7 	• 	• 	• 	• 
	_., 	 --4...... 	  

OS 

	

1 .0 	• 	• 	• 	. 	• 	.. 	' ....... 	• 	• 	• 

	

1 • 1 	 ! 	  

	

1.2 	 Tt7  • 	• 	• 

	

1.3 	. 

	

1 .4 	• 	. 	. 	. 	. 	. 	......... 	. 

	

1.5 	• 

	

1 .6 	• 	. 	. 	. 	. 	. 	. 	. 	• 	• 	..... 	. 	. 	. 

	

1.7 	• 	• 	• 	- 	___4• 

. 	 4-- 	 ., 

. .. 	2 .1 	..... 	" 	. 	• 	• 	• 	• 	., 	• 	■ 	. 	. 	• 

.. 

	
2.2 	• 	. 	• 	 ----r  

. 	2.3 	• 	• 	• 	• 	• 	• 	, 	. 	.... 	. 	. 	. 	 MUM 

	

2.4 	• 	• 	• 	• 	• 	. 	. 	. 	. 	. 	. 	. 	. 	. 	
1 	

. 	. 	. 

2.5 

.... 	-  	 UM 

	

2.1 	• 	• 	• 	• 	 1 

PLUS 

MINUS 

HISTO  GRAM  

DATE  	••••••••• •• ■••• 

UT1L.ITY ..... 

GROUP Na. 	 et* tee. ....... '•••••• 

GROUP SIZE 	--•••••- 

SAMPL. F. SIZE 	..... 

	

TY1frt. 	 

	

• SEAL. 	 •  
- 

TEST 
01.0fLiRS. 7 

	FAST 

	SLOW 

g ZS 

Ate E 

FAG 'T 	Fr 

Fr I:,  4.5 far SaMple Size au 50 

Fr el 5.0 ex Sample  Sirs  mg 100 

Fr .55  tor Sample Sr  et 200 

SFP 	107R 
eq4"C ■■•)ra:. 

cNEcK 	 e* imertu.) wiz 



11111.I1Y 	Servo c public M 	Y GROUP 	— Numéro du lot 	 MAKE — Margin, 

Y PE " Marque 

SING LE PHASE ELECTRIC 
Monophore élétrique 

SEAL DATE — 
Date du sceau 

NETWORK ELECTRIC 	 , 1 

GROUP SIZE -- tattle du lot 	 N OM. SAMPLE In) — faille de t'échantillon 

• 

GAS EGaz  

FL SER!éS 

- 
X 

FL  AVERAGE 

s 

n'- P - 	.15n 

FL + LL  
2 

X : 

(W) 
ns-

> 
.95n 

LL AVERAGE 

- _ 
X - 

S 

INEL  1011111  ME TERS 
Compteurs inecceptahleS 

(b) 

FAST  OUT LIERS 
Surétiolualeurs 

sum OUTLIERS 
SallS-11 V ■ 11111111 1 111S 

orAL own II RS 
0,1;11 I tvillimIt . 11. 

METERS IN 1  MAL. CALC ULATIONS 
Conwtamps mutant dens les calcults in aux 

TOTA L 

PF AVERAGE 

x 

S 
(na)  

(FI') 

ACC EPTANCE 

RECOMMENDATION 
n Acceptation 

REJECT)ON I-)  

Recommandation   Rejet 

FEE — Drafts 2 X ( 	X $ 

• 
• F IGURE FOR NORMALS SEAL PERIOD 

Chiffre pour une pdriode correspondant un sceau normal 

I C LASS 2 
Catégorie 

CALCULATED BY 
Calculs effectues par 

WITHDRAWALS OTHER THAN OUTLIERS 
Re Ira ifs mitre quo los évalunteurs 

C ALCULAT ION Calcul des droits 

METERS IN GROuP 	C LASS 	.1 
h111111111 (1(1  c inapt vurs du lot Catégorie 

I F.SS: SAMPLE ME1 ERS NOT RETURNED TO GR; 
Moins: Combine,/ S lla l'échantillon non 

TOTALS 
TOTAUX 

TE ST ED BY 
ts.sai 1 1 110(:lia; 011, 

APPENDIX XI 	 PART III 
SAMPLE TEST SUMMA'RY FOR METERS  —RÉSUMÉ  DE L'ESSAI D'UN ÉCHANTILLON POUR COMPTEURS 

NUMBER OF METERS SE LECTED 
Notribre do  compteurs shlectionnés 

OC K OU S 
Ah,ence (111 praprintain! 

BROKEN IN TRANSIT 
Srisé pendant le transport 

• HEVLE IRIED SIN. CE LIST MADE 
Rov,rifiô depuis In mise au point de la liste: 

UT  HER REASONS 
etres 

NUMBER OF METERS  HOT  RECEIVED 
Nornlire 	compteurS non roc us  

• WRONG St AL  DATES.  
" Dates ine 1 %11(:taS sur le sceau 

NOT BELONGING IN GROUP 
N'anpartiont pas au lot 

DAMAGED IN TRANSIT 
Ftultantaaae pendant in transport 

OTHER ILEASONIS 
A ileras ralSoas 

REMARKS — Observatama 

C..CA 1032. SEP 	197R 



- 115 - 	 PART IVA 

VERIFICATION OF POLYPHASE INTEGRATING METERS 
AND COMPONENTS 

1. 	SCOPE 
The rules under this Part pertain to: 

(i) all types of polyphase integrating meters, 
new or re-serviced, except network meters 
which are covered under Part III; 

(ii) the polyphase integrating components 
of combination meters. 

The rules thus apply to watthour meters, varhour meters, 
Q-hour meters and such polyphase integrating components 
used as a basis for obtaining maximum demand indications. 

2. 	INSPECTION METHODS 
The procedure for the inspection of all polyphase 

meters covered by this Part shall be by 100% inspection. 

3. 	VERIFICATION  TESTS 
3.1 	Dial Test and Mechanical Inuection  

Tu  T Each meter or integrating component 
shall be subjected to a dial test 

•  the purpose of which shall be to 
ensure that the integrations of the 
basic elements are being accurately 
transferred to the register. The 
test shall be made with the maximum 
load feasible for the particular 
rating and the duration shall be such as 
to produce at least one complete 
evolution of the i."-est dial if the 

meter is so fitted. For meters or 
components without test dials the 
duration shall be such as to produce 
two divisions of the fastest moving 
dial of the register. 

(ii) Differential registers and other 
registers which indicate the sum or 
difference from two or more sources 
shall be dial tested in such a manner 
and for such a duration that it can 
be definitely established that the 
quantity from each source is being 
accurately transferred to the register. 
That is to say, it shall be necessary 
to make dial tests with each source  • 
separately as well as with all operating 
together. 

SEP 	1975 



- 116 - 	 PART IVA 

(iii) In complex metering devices employing 
more than one register, dial tests shall 
be made on all registers. 

(iv) All meters shall be given a careful - visual 
inspection  to seek out defects such as 
dirt in meters, loose screws, or other 
apparent mechanical problems. Such defects 
shall be reported. 

3.2 	Cretn Test 
Each meter or integrating component shall be 

subjected to a creep test with all voltage coils 
energized, in phase, with  the correct  rated voltage 
applied and it shall be rejected if the disc creeps 
more than one complete revolution. This requirement 
is not applicable to solid state meters'. 

3.3 	Correct Internal Connections  
Each meter or integrating component shall be 

tested for correct internal connections to prove 
that each voltage coil is properly associated with 
the correct current coil. 

3.4 	'Accuracy Tests  
3.4.1 All voltage coils are to be connected in 
parallel. 

3.4.2 Tests are as specified in Test Table 
#1, Appendix 1, Part II. 

3.4.3 Varhour meters and Q hour meters 
which operate on the crossed phase principle 
(e.g. VA-63, KYR, FMFR) shall be tested as 
watt hour meters. Var hour meters with 
internal phase shifting (e.g. L&G, L-series) 
shall be tested using a var hour reference 
standard. For such meters the test points 
will be the same as for watt hour meters but 
reactive factor is to be substituted for 
power factor. 

Power factor - cos 0 reactive factor - sin 0 
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4. 	CRITERIA FOR ACCEPTANCE  
4.1 Accuracy Tests  

Error limits are as follows: 

H.L. 	 All tests* . 
L.L. 	 All tests 
P.F. 	 2,  2,3  el. (Vert) 

All other meters 
Element unbalance 2, 21, 3 el. (Vert) 

±1.0% 
±1.5% 
-0.7% to +1.3% 
±1.5% 
1.5% 

* For 2, 21, & 3 element (vertical) meters there is no 
error limit .for the individual coil tests at HL 1.0 P F. 
Individual coil tests are to be carried out to determine 
compliance with the unbalance requirement. 

4.2 	Other Tests  
A meter shall be rejected if it creeps, if the 
internal connections are incorrect, if the dial 
test fails or if it is dirty inside. Certain 
defects such as loose screws in the meter can 
usually be readily corrected and would not 
necessarily constitute a rejection, but they shall 
be reported under Dial Test and Mechanical Inspection. 

5. 	Seal Period  
For self-contained polyphase meters, including 
network meters with magnetic suspension of the 
disk the basic seal period is eight years. 

For , all other polyphase watt hour meters it is 
six years. 
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5.2 	Seal'Peribd 
Self-contained polyphaSe wattho:Lir Metqrs 

having magnetic- -SnsPensiOn'of-thé disC, includig 	: 
network - meters with thé same 'type of suspension,  
shall have a 'basic - eight year-seal icieriod. -  All 'other: 

:polyphaséwatthoUr Meters shall have .a six year seal period. 

6. PROCEDURE FOLLOWING REJECTION  
Any meter , reject.ed :Linder the above shall be returned'- 

to the - utility for servicing  and  re+galibratiOn. 	H 

7. ' RECORDS* AND .REPORTS  :, . * - 	. 	 • . 	. .. . 

	

7,1 • -  District  Office Records 	•.. :  
: • . - RésultSOf:teSts:Shall be recorded  on the 

'  standard  ElectricitY Meter Field•Note -.' .'It.is suggested, 
however, that to'properly register all the data several: 
lines bf'the.shéet'Should be-.taken for each meter. '- - _ 	. 
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AUXILIARY ATTACHMENTS  OTHER THAN DEMAND 

1. 	SCOPE  
-This part describes the requireMents for 

inspection  p.f.:': 	- 	'  . 	._ 

	

. 	 . 

. 	 . 	 .' 	
. 	 . 

• • 

	

. 	
. . 	 . 	 . 	 . 	 . . 	 . 	 . 

.. kil '2PülSe'.initiator attaChments btherthan 
_ 	thOse usedmith . remOte reading registers 
' . 	which are* CoVered-in Part VI. ' 	' 

	

s 	• 

	

(11)- prepayment meters 	 • 

, 

 

The  watthoUr:eieMents of the meters shall meet 
the requirements appropriate to . the kind  of  meter .  under 

	

. Part,  Ili Part- III or Part IV. 	. 

2. 	PULSE INITIATORS  

. .TeSt_Requirements 	 • 
•• 	The'metér shall be run for a sufficiently 
long time'on,asuitable load to generate at•least 
500 . .pulses. (1000 Pulses would be preferred). 'TÈ shall 
be determined .  that the pùlses are being .emitted 	- 
reliably and that  the value in  watthours per pulse : 
shown.  on the: pameplateis essentially correct. 

2.2 	Tolerances 
(i) When uner test, the pulse count shall be•

within -2 of the correct count i.e. it is 
possible to gain or lose a count at the•
beginning and end of the test run. 

(ii) • The value of the pulse in watthour's per 
pulse as determined by tesbshall be within 
•1.0.5% of that declared on the nameplate. 

•The error shall be derived in such a way 
that it does not include the error of the 
watthour meter itself. 

APR - 1976 



- 122 - 
. 	. 

' 3. 	PREPAYMENT METERS 	 . 	 . 
. f 	3;1 	Test,Requirements,. 	 _ 	, • . .  

-. 	Three tests shall be made at the High Load 
• test rate, by inserting a coin of correct value 
each time in the prepayment mechanism. 	• 

• PART. IVB. 

3.2 	TOlerances 
tif--Wie average value of the three tests 

the energy per coin shall be within 4: 
• of that stated on the nameplate.' 

•

, 

. (ii).  The maximum variation of the value for  any  
one coin from that deterMined 'in .(i) above 

•• - I ':shall not exceed ± 2%. 

fOr 
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VERIFICATION OF DEMAND METERS, DEMAND ATTACHMENTS,. 
• REMOTE ENERGY RECORDERS AND SUMMATORS  

1. 	SCOPE  
Authorization 
1.1.1 Demand Meters and  Demand Attachments  

The rules of Part V cover the require-
ments for verification and re-verification of 
all types of meters and devices used for the 
measurement of demand. They  may be single-
phase or polyphase and may register in kilo-
watts, kilovars or kilovoltamperes. 

• The registration may be by indicating pointer 
on a scale, by clock or cyclometer dial, by a 
line on a chart, by printing on a tape, by 
pulse on a magnetic tape, by Coded punchings • 
on a paper tape, etc. 

•1.1.2. Remote Energy Recorders- and Summaters - 
Some types of pulse receivers are used 

for the remote reading of energy and for • 
summating purposes. Such devices are alSO 
covered under Part V which deals as well with 
pulse receivers used for the recording .of . 
demand. 

1.2 
For the .purposes of these rules demand meters 

and devices are classified as follows: 
(i) Demand Meters. These meters are housed 

in their •own case and are not dependent 
• upoh any other device (except instrument 

,transformers) for determination  of the- 
. demand quantity. 

(ii) Energy/Demand Meters. • These devices are 
housed with an integrating meter.in  a 
single case. The demand element May .be 
dependent upon the integrating meter (as 

. in the case of integrating demand or 
block interval attachments) for the 
détermination of the  demand. Again they 
may be essentially independent  of the 
'integrating meter (as in the case of 
thermal devices) for the determination 
of the demand quantity, but the construc-
tion of the whole combination may be such 
that thé demand element is not an . 
attachment and cannot be separated from 

. the integrating element. 

Classifications of Devices 
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Tranàntittinu_pevices. These devices ' 
provide an output which:, is proportional 
to  the, rat  at whiçh 'the: particular 

' quantity, i.e active energy, reactive 
:enepgy,  etc.,  is being supplied . to the 
load. .They, require connection-to an ' 
appropriate, rebeiving device in order 
for the demand and/or energy to be 
determined.  

' (iv) Receiviu  Devices: These devices 
provide a registration of demand and/or 
energy-when' suitably connected ,.to an 
appropriate trahsmitting device such as 
described in (iii), above., 

TEST. CONDITIONS 
Test .Faciiities' and::TéSt :Conditions 

- Tha test:board andtest conditions shall be - 
as  described  in Sections 	.1.).d .5  of  Part  I 	HoWever, 
a prime requiSite fôr. a folemand meter test board is 
the ability' to readily maintain a Very stable load. 

Test-t9ada 
T37 . Test  :loads shall' be as Shown  in Test  - 

Table' No2 ,  ApPendix I ,e5ccept as other7 
. wise speCified -in the ...text. These 
specified loads'-are -  aWoximate and they 

:ShoUld be":Interpreted as_tneanihg  the  - 
division  abôVe - theH 

- specified: 	 The lôads shall be 
accni. ateiy meaatired, of. course,- and be ' 
maintained ,constant -within  ±0.2%. of the  ' 
-set2 ..val„.gg 

. 	 . 

(ii)  Care must fbe tâken,When testing the energy 
section. of  Certain energy/demand meterà ' 
toerisure_th.at  the  demand section is- not 
seriously oVerIoaded. If necessary the 
High Load test point for the energy section 
should be reducedto aVoid such ôverload. 

METR ERRORS  - 	 - 	 - 

- 3. 	EnerqV .Measurinél Element' 
The energy measuring eletnents of energy/deinand 

- meters shall.meet  the  :requirements of Parts II ;  III , or 
Iv  as  applicable. The - allowable errors given in this 
Part apply' to  the  demand .elentent only, i.e. , - these are 
maximum errors  in the, - demprià. riOt including the errors 
of  the ,energy eleffient. 
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• 3.2 	Demand Errors 
Errors of demand meters and demand elements 

shall be expressed as  'a percentage of full scale. 
In genéral, full scale is defined as the total 
calibrated spari of the scale. In the case of 
instruments having their zero between the ends of the 
scale, the full scale value is the arithmetic sum of 
the values of the actuating electrical quantity 

• corresponding to the two ends of the scale. For 
cummulative demand meters, full scale is represented 
by the marked full sCale valUe of the small demand 
dial, or is equivalent to  •the maximum load for the 
meter when this value is marked on the meter. 

4. 	PERFORMANCE REQUIREMENTS -  DEMAND  METERS 
4.1 	Thermal Demand Metets 

4.1.1 Thermal 	Demand  Meters - 	General 
(i) The duration of each accuracy test shall 

be equal to three times the response 
period. 

(ii) All thermal meters shall have their 
voltage coils energized at rated voltage 
for at least four hours immediately prior 
to being tested with the exception of 
Sangamo types "KW", "KYW", "KYL", "WY" 
and "LY". 

(iii) . Every meter - shall be checked for zero . 	. 
.indicationi which shall not differ from 
,true zero.by More than 1/16 inch. - 

4.; . 1.2 :Thermal:Indicating Demand Meters 
(i) Meters equipped with a thread and pulley 

device shall -be tésted for friction at the 
points prescribed for accUracy tests. 

'Friction shall-nOt be less than.1% nor 
greater than  2% of full scale at any test 
point. - 

(ii) MetérS , equipped with grease-damped  pointers 
 shall. be  checked for pull-back of the 

driven pointer on the:first2test at the 
low-load test point.and shall:be checked 
for the retentive effect:of the pointer 
at thé high-load teSt point.- A "flip tes -0 

- shall be used to determine friction, that ' 
is, the driving hand Shall be-depressed 
by  the:driven hand approximately one major 
scaledivision and  sharply released. With 
thread-and-pully device's, the maximum -. 

. 'demand pointer Should be flipped free of 
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the driving hand. The greasedamped . 
 -pointer must réMain in contact  with the 

driving hand after the  test but  must-not 
draw back:With the.driving hand when the 
load is removed. ' • 	. 

(in) When Meters with 1200 Watt and 1500 watt 
. 	fuli scales are teèted Simultaneously, 
- thé test points speCified for 1500 Watt full 

• scale màyibe 'used for both. 
•It should ,be noted tbo, that some types 
of thermal'ffièterè .have xeètricted demand 	. 
scales and  the  prescribed High-Load  tests 
for the.watthour elements would drive the 
.demand pointer cOnsiderably off scale if 
the' tests were prolonged beyond  10 to 12 
minutes. 'When gang-testing meters of this 

- - kind, the High Load 'test current should, 
. 	be reduced to  the valuewhich, - at unity 

power factor, wàuld produce. a full scale 
reading. 	• . • . 	- 

('iv)' .1n some single-phàsè; 3 mire.thermal meters, 
the watthour eleinents and, the thermal elements 
are'bOth energized from the secondaries  of  
the saMeinternal current'transformers. With, 
this type 'of'meter,'.  the' condition of balanCe 
can be determined by the tests on the watt-
hour elements. If this,is done, series 

'tests only are reqUired ,  for the deMand - 
section. If .doubt exiSts as.to  the con-
struction of the:meter under test, single 
coil  tests are prescribed in Test Table No: 2 
shall.be,carried:out. 

(v) The error of a thermal demand meter on 
any test shall not exceed +1.5% of full 
scale with the indicating -Pointer in 
contact with the driving pointer nor 

• +2.5% of full scale with the driving pointer 
' 	unrestricted. 
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gectitherMal Demand leters  
Thermal,Demand Meters with Secondary 

. 
 

Rectification  shall be subjected to the 
same  tests and shall 'meet the same 

•. 	requirements as specified  for Thermal 
Indicating . Demand Meters:under.Section 
4.1,2. Mowever, they shall'be tested . 
using à rectifier converto and watt-

, meter as a Standard. 

(ii) In addition,,they - shall be teSted with 
the Current coils in series ut apprOx- 

_-_ imatély 2/3 of full.scle with a lagging 
. power factor  of. 50%.  The error on this 

• test shall not differ by more than 
1.5% from . the error shown bn the unity- 

; power-factor''test at . the same scale 
point; 

„ • 
On single phase,testS the test currents 

- 	shall be based  on the single phase 
Constant marked on the meter, , 

Thermal.Voltampere Demand Elements  
Containi-q Tapped Phase-Shifting  
Transformers - 

(i.)- When tested'on single phase these meters 
- must-be Connected for "watts" operation. 

(ii) The same single phase tests and require- 
ments apply to these meterS as to other 
thermal.meters as:listed in Section 4.1.2. 

'-Thermal Recording 1, eters  
J:ieters of this type shall be.subjected 
to the same test.loads as specified for 
Indicating Thermal .Demand'Neters. 

(ii) The zero indication Shall be correet to 
within 0.25% of 'full:scale. 

(iii) The •a;(imum allôwable error on load' 
• • •  tests Shall be ±2% of  full sdale. 

- 
(iv) :In all tests the pen must come up-scale 

to the Calibration. Point from a value 
• 'at least 10%  of. full  scale below the set 

test point. 
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>1'1 

purIex  Thermal-Demand Neters 
(Totalizers 	 - 

Each  meter section Of '.a. duplex instrument 
shall be sùbjected'to.the test loads 

.-shOwn .in  Test Table No  2 - , Appendix 1. 
' 

 
If  it_is  an  indiCating.inStrilment it shall:- 

 ,ffieet, the:telerances eutlincid  in  Section-- 
4.12. If it iS-à recording  instrument  it 
Shall meet the tolerances shoWn in 

...Section 4,1.5. 	 ...- 

	

- 	• , 	. 
- 	 Test points  Specified in Test Table No. 2 _ 

: - .apply to meters in which - the tWe sections • .. 
- have approximately equal full load 

- 
 

values ; The  same test points may be,used 
. Where the ratio of full load values does . 	• 	- 

- not,exceed 1.5 te 1.1 When this ratio . 
of the two Meter:elements exceeds 1.5 to 1 _ 

I  the  specified test points apply to the 	- 
; 

	

	 higher,reading.,elementwith-propertional 
' _values being assigned to the lower. - 
• reading element. In this case., ,overall 

- 	- 	Series test shall'be made using a current 
equal to  the full7 lqad  value of the lower 

: reading •element;.. 	 • 

Theref.are'in service a few special 
meters  of  this type in  which one meter.  

' 	.section alone will cause a full  scale 	. _ _ 
indication at the rated high load •curreht. 
:Such  instruments are considered as  two 

 separate meters'. 	. 
. 	• 

INSTANTANEOUS DEMAND ME=S 

42. 
• Meters ClasSed as,instantaneous response 

. 	instruments shall be Subjected to  tests  
as.indicated in Test Table.No. 2, Appendix'. 

- The unity power factor tests shall be made on 
both.a rising and fliing load. 

('ii)' Zero  indication shall,agree, with the - 
• •.'dhart.zero within 0.25%b -full.scale. • 

,The maximum permissible.error at hny ' 
: • test lbad shall be +.2% of full. Stale. 

_ 

SEP 	1975 



-130 -  	 PART V 

4,2.2 Dunlex Instantaneous Recordinti  
Meters (Sun -lators)) 	 • 

.Meters. of this class Shall be Subjected 
to tests on eachelement and meter section 
as shown in Test Table No. 2, with unity . 

. power factor tests being  made on . both a . 
rising and falling load. 

5. 	PERFORMANCE REQUIREMENTS ENERGY/DEMAND  METERS 

5.1 	'Thermal DemanC Élementà  
Wheie an energY/demand meter has  a 

thermal demand element,such element shall ', 
conform to the apiDropriate requirements 
outlined in Section 4.1: thus, the reqUire- 
Ments of Section 4.1.1 apply to all; Section 4,1.2 

. 	to Thermal Indicating .  elements; Section 4.1.3 
to Rectithermal elements; 4.1.4 to Thermal.. . , 

 Voltampere elenents containing tabped phase-
Shifting - transformers; Section .4.1.5:to' 
Thermal Recording elements; and Section 4.1.6 - 
t6 DupleX Thermal-Recording elements 

INTEGàATING '(BLOCK INTERVAL) 'DEI.'LAN'i ELEMENTS 

5.2 	5:2.1 Indicatin  Instruments 	• 
(I) The zero  indication  shall:be correct. . 

to within.1/32 inches  , 
, 

-(ii) The demand interval shall be checked 
and shall not have an error gTeater .  

• 	than 1%. This test can usuallyjDe 
. 	made duringa , demand.run'and should 

not require a separate test.. 

(iii)  Accuracy  tests for the demand element 
. . 	shall'be carried out at unity power. 

factor load only and the load shall be 
maintained for at least two, complete 
demand intervals. Thé required test 
points are as given in Test Table No. 2 
ApPendix I. Max. Error is 1½% FS. 

Some energy/demand laeters.with integrating 
demand elements witb à voltage rating 
greater than 230 volts, are used With an . 
external step down voltage.transformer 
to supply the clock circuit: .This transforMer 
must be connected to the clock circuit with 
correct polarity for calibration and for con-
nection in service. 	 . . 
Internal cànnections of the clock 

(iy) 
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circuit shall be >made in a mariner  that 
will  cause the meter .tà uhder-régister  
when the secondary of the vOltage 
transformer ln reversed. 	- 

5.2.2 Cumulative Demand Instruments  
The same requirements apply as for 

elements covered by Section 5.2.1, but the 
value of full scale is as described in the 
second paragraph of Section 3.2. 

5.2.3 Recording Meters of the Integrating  

• Type  
(i) The test loads for this type of meter 

are the same as for Indicating Meters, 
as shown in Test Table No. 2, 

• Appendix I. 	 ' 

(ii) The zero  indication  Shall  be correct 
to within 0.5%  full,  scale. 

The demand interval shall ,not'be in 
, 	error by more then 1%. 	' 

(iv) The error in demand registration on 
. 

	

	any test shall not exceed 2% Of full, 
scale 

5.24 -  Gear-d.riven Vbltampere Demand Meters  
,(1.)• )The  demand element of this type of 

instrument is driven by a system of .  
differential gears from a watthour- 	- 

. - meter and aH reactiVe voltamperehour 
meter. -Read-out  may be as an.indicating 
instrument  or as a - recorder. -- 	• 

(ii) Test Connections shall loe as ,shOwn in 
,the'approoriate drawing Of ApPendix II. 

(iii) Timing Moterà shall be supplied with>the 
correct -voltage. In some cases this-may 

- - require a Separate 'cireuit-when testinc; 
Op . single-phase. 

(iv) The demand element shall be tested by 
application of the following loads to 
both primary metering elements with all 
current coils in series: 
(a) a 50% power factor load to produce 

a demand reading of approximately 1/ 
full scale. 
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(b) an 86.6% power  factor  load to 
'produce a demand reading of• - 

 appreimately 2/3 full Scale. 

(c) errer limits for zero indication 
on  load tests Shall be those apply-
ing to indicating instruments, 	. 
Section 5 .2.1, or recording 
instruments,  Section 5.2,- 3, 
.depending upon the method .of read-

' _ciut. 

6. 	PERFORMANCE •REQUIREMENTS FOR TRANSMITTING DEVICES  

. 	. 
-6,1 	Impulse Transmitters• 

Impulsing auxiliarY devices incorporated 
into primary energy meters have been covered' 
in Part IVE and the requirements specified: , 

. The  number of puiSes are preportional to the 
number of revolutions of the meter disc and. 
hence each pulse represents a constant value 
in kilowatt-hours,varhours or kilovàitampere 
hours. A suitable receiver can, therefore, 
record . at  a distance, energy or deinand 0/7 . 

both. 

Pulses from two'or mere  impulse 
transmitting meters may be received by a 

• summator or by totalizing relays which  re-
transmit pulses of the  same or proportional 
values to a receiving meter. The totaliZing 
relays, like the summating meters, are 
equipped with-counters by which the output 
of the primary meters can be cheCked. The 
requirements for receiving Meters (and-totaIizing . 
relayS) are covered by Section 7.1 below... 	• 

• THERMAL CONVERTERS 	- 

6.2 . (i) Thermal converters are similar'›in 
. principle to thermal demand meters, but 

instead of indicating demand by .means 
of a pointer.  on a scale, they pràduce a 
D.C. output in millivolts which varies 
directly with the input quantity. For 
demand purposes the output voltage may 
be recorded by a-Potentiometer recorder. 
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• (ii) Like other, thermal instruments, most 
- -converters must have their voltage- 

' ..coils pre-heated With . rated voltage 
for.at least 4 hours before being tested. 
If the voltage circuit is opened  or the 

• inStruMent:cOver removed during test, 
normal condition  should be restored before' 

• ,resuMing the test. No warm-up period is - 
required with the SangamO:type tH 1 	. 
Thermal Converter. 

The single-phase test procedilre and teSt 
*points:Shall be as follows; 	' 
(a) Each converter shall be checked. - for 

zero.:. With rated voltage'applied to 
• the voltage coils in parallel but - 

no load on the current coils, the 
Output voltage shall not exceed' 0.05 
millivolt. 

(b) A unity power factor lad  of 30% of 
' the A.C. rating shalr.be'applied to 	. 

each current coil separately, 
producing a D.C. output voltage- 
equal to 3/10 of the nominal output-  : 
for one èlement. 	 ' 	, 

(c) With the durrent,coils in'seriesi.. - 
a loa0 of 1/2 the 	rating for 
2-element converters,- or 1/3 the  

- A,C. rating  for  3-element converters, 
. 

	

	'shall beapplied at UnitY Power , 
factor., producing a D.C. voltage 
equal to the rated_full load output ' 
of the Converter.. This test shall 
be repeated with the current 

.reversed through thé current coils, 
the output voltage  being recôrded 

.  as minus. - 

(d) With the 'Current coilsin -series,  . 
the same currents - as in (C.) aboVe, • bût in the forward_direCtion only, . 

. Shall be applied at'50%-power factor 
producing. a D.C. voltage equal to- 

- 

	

	1/2 - the - rated full-load output of the 
converter. 

The A.C.-rating and'the rated D.C. 
voltage are the values in kiloWatts 
input and millivolts output respgctively, 
as markèd on the converter. nameplate. 

• 
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(e) Thermàl,converters shall be tested 
for correct internal' connections to 
prove that each voltage coil is 
associated with its correct current 
coi l. 

(f). Some types of thermal converters 
can be checked_for balance by means 
of a centre tap. Allaccuraçy  tests 
on instruments of this kind may • 
be made with the current coils in 
'series. .Unity,power factor loads 
,to produce 30% and 100% of rated 
output and a 50% power factor load 
to produce 50% of rated output 
shall be applied for these tests. 

(g) The error limits on load tests shall 
. 	be +0.5% of full scale or +0.05 - 

millivolts whiChever is.gréater. 

(iv) 	Duration of each test shall be equal to . 
at least. three times the response, period 
of the convertor. The load must be -
held steady during the test but if 
there is any question about its constancy', 
a rotating standard watthour meter shall 
be inserted into.the circuit along with 
the  indicating wattmeter - 

TORQUE BALANCE DEVICES  
• 

6.3.1 	Torque Balance Telemeter Transmitters  
(i) The primary measuring -elements in Torque 

Balance Telemeter Transinitters are similar 
electricallrand mechanically, to polyphase 
watthour and varhour meterà but they 
differ in that the discs are restrained 

- to a small angle. Since the discs 'do 
not . rotate, there'LS.nO regiSter. 
The torque balance mechanism incerPerated 
in the meter,- which . supplies  the force
required to balance the , rotational . torqUe -
,of the disc, prûduces a D.C. output in  

• milliampereà proportional : to  the total 
lOad on the primary elements, with a 
polarity matching the direction - of the 
current flow. 	 • 
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(ii) For,  specific types of Torque Balance 
Transmitters reference *should be made . 
to the Approval  of Type  Notice and 
applicable Technical Electric Circulars. 

.(iii) If possible, reactive meters shall be 
connected so that-they.May be tested as 

, : wattmeters. If this is.not.possible, - 
a standard varmeter shall be'uSed to 
measure the load, and, in the.procedures 
outlined belowra zero power factor load 

. 	Shall be used in Place àg a unitY power 
factor load and an' 86.6%  lagging load 
in place of a 50% power factor load. 

(iv)  The transmitters shall have their voltage 
circuits preheated withrated voltage for 
at least  four  hours before,being testec7.' 

- . (v) Since it is necessary to pass-the.output 
D.C. current through a standard resistor 
in order to measure it ona potentiometer, . 
care must be taken to ensurethat the 

- 

	

	resistor is of correct -value ,Also,an 
appropriate approved filtershall be 

' inserted in the output cirduitof the meter 
to remove any ripple in:the output 
Current. 

(vi) The single phase test procedure  and test 
 points shall.be àS 

(a) Each transmitter shall be checked  for 
- zero *indication, with rated voltage 
applied to' the voltage coils-in 
parallel but noload On tbe current 
coils, the output ,current.'shall nt - 
.exceed 0.025 milliamperes.- 	 . 

	

ODY A unityPOWer factor 1.oad.'of 30% of 	. 
the A.C. rating shall:bei . applied to 
each current coil separately, producing 

. 

	

	• _a D.C-. output current equal to 3/10 
of the nominal' output current.1 

(C)- With the current  cousin  :Series, a 
load of 1/4 of the A.C. rating for 

transMitterà, or 1/6  of the . 

A›.C. rating for S-element transmitters 
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,shall be a ,;:iplied at unity powe r 
factor, producing a D.C. outpUt 
Current equal to half the full 
.lead rated output of thé transmitter. 

(d) With the ,  current coils ln series, a 
load of 	of the A.C. rating for 2- - 
element transmitters, or 1/3 of the 
A.C. rating for 3-element,transmitters, 
shall be applied at unity power factor, 
producing a D.C. output current 
equal to the full load rated Output of 

' the transmitter. This test shall be- 
.' repeated with the current.reversed 

- through the current coils ï  the output 
current being recorded as minus. 

(e) With the current coils in series, the 
,same loads as  in (d) above, but ln the 
forward direetion only, shall :be 
applied at 5.0% power factor producing 

• a D.C. current equal to 	the rated 
full load output of the transmitter. 

The A.C. rating and the rated D.C. 
current are the input (kilowatts' or 

• vars) values and milliampere output 
respectively, as marked on the . 
transmitter nameplate., 

(f) - The transmitters shall be tested for 
correct.internal connections tO.prove 
that each voltage coil is Associated with' 
its correct current coil. 

(g) The error limits  on. load tests shall 
be +0.5% of full rated. output. 

6.3.2 Torque Balance Convertors  
(i) The torque balance cenvertor is intended 

for use in telemetering service where . 
interferencepicked up - by the transmisSion 
line ,is of such magnitude as to-Interfere 
with the millivolts from thermal convertors 
often used for this service; The torque 
balance convertor iS to be used with a 
thermal donvertor having a response period. 
not less than 5 secondà. 

The output of the torque balance  convertor 
being in milliamperes and the,samé in all • 
.parts Of the circuit is less affected by 
interference affecting the transmissien,line.- 
However, it ds.necessary to convert the 
output  milliamperes to  millivolts' in  order 
for them to be recorded. This is done by 
passing the current through a fixed •  resistor. 
and Applying the voltage drop across 'it to 
the recorder. 
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(ii) Before testing a specifie type -of  
Torque. Balance Convertor reference 

. should be made to thé Approval of 
Type Notice and applicable Technical 
Electric Circular. 	- 

(iii) The torque - balance convertor may be -
tested by applying a voltage from a ' 

' 	petentfometer or other stable 'Millivolt 
sourde toits  _input circliit.and measuring 
the milliampere response. 

(iv) Input voltage  Shall be applied in steps 
of 10% frem - 0 to:full rating and the error : 

- shall not exceed +0.5% of full output 	_- 
on zero  indication or on load tests. 

SOLID STATE TRANSDUCERS 

6.4 	(1) Solid State transduCers 2Perate on what 
is termed mark-spaçe-amplitude Multiplication. 

- or amplitude modulation/pulse width modulation. 
_ 	. 

(ii) Transdlicers differ from:thermal convertors 
in that they respond instantly to changes.' 

' 

	

	in load and the output is in-milliamperes 
D.C. The-milliamPeres lare çonVerted 
in use  to millivolts D..C.• by,means of-a 
dropping resistor ànd"applied to an 
approved potentiometer recorder. The 
Output is Proportional to - the,instantaneous 
product 2f the input volts andamperes'. 

• 
.(iii) ' The circuitry,of the var transduceris 

the same as the watt  transducer except 	- 
for 'phase shifting networks in the 
secondariès of each of the internal transformers. 

. 	for a total phase angle of 909,SO -that 	' 
the instrument'produceS an  output  proportional 

• to the vars -in the primary- circuit. ' 

-.(iv)  Before testing a'specific type of Transchicer . 

« reference ànould be made to the .Approval  of 
Type Notice and applicable,Technical Electric 
Circtilar 	 . 	_ _ 

(v) ,  The test:procedure and permitteà tolerances 
shall  be.  the  same as .those for  Torque. Balance - 
Transmitters, Section 6.3.1:stibsections (iii), 
(v), - (vi). It is - not necessary to:pre-heat 
the voltage circuits:before load « tests are made 

y 
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7. 	PERFORMANCE REQUIREMENTS FOR RECEIVERS' 
7.1 	Impulse Receivers  

7.1.1. General Requirements  
(i) 'Impulse receivers are used in three ways: 

(a) as demand recorders. Such instruments 
are covered under Sections 7.1.2, 7.1.3, 7.1.4 -  
and 7.1.5. They may record by  the. indication 
of a pointer against a fixed scale, by a pen 

. or stylus on a chart, by printing on a paper 
tape, by pulses on a magnetic tape or by code 
punching on a paper tape. - 

(h) as remote energy reéorders or as 
summators. Such instruments are covered under 
Section 7.1.6. 'They -usually record on counter 
type - registers. 

(c) as energy/demand recorders. The 
appropriate parts of Sections 7.1.2, 7.1.3, , 
7.1.4, 7.1.5 and 7.1.6 apply.' 

(ii) Accuracy tests shall be made at approxi-
mately 20%, 60% and 98% of full scale or of. 
maximum rate by application of: 

(a). measured loads to the primary meters . 
with, which the recorder will be used in service. 
This is the preferred method since it gives. 
greater assurance that the component deVices 
'in the system are fully compatible. 

(h) measured loads to'meters siMilar 
to those intended to be used in service, provided 
the units-per-impulse constant is ' correct. 

(c) a compatible-pùlsing device. 	. 
An'additional accuracy test at 98% of full.scale 
or maximum rate may be substituted for the 	' 
'20%. and 60% tests where the onlY tolerance .  
applicable is +2 impulses. 

If intermediate relays are - to be-connected in 
the transmission line,  in service, these relays 
shall be included .in the test circuit.. . 

.7.1.2 Indicating and Graphic Demand Instruments 
(i) Meters falling within this class shall 	- 
be inspected for zero indication with no- input 
on the transmission circuit. The zero indication 
shall not differ from the true . zero by more 
than 1/32 inch in' thecase of indicating-instru-
ments or '4 of 1% of full scale  value' in the 
case of graphic meters. 
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• (ii) The timing error of, the trip mechanism, 
if . it  is an integral part of the instru-
ment,  shall not exceed 1% of the response ' 
period. If the timing device.ià a separate 
instrument it shall,,Of course, meet this 
requirement.- 	 - 

(iii) The error,  in demand indication on any 
' 	load test shali not exceed. 1.5% of full 

- 	scale  for indicating instruments or 2% • 
•of full scale for graphic instruments. 

• 7.1.3  Printing Type Demand Instruments  
• Printing type - demand meters- shall be 

	

. • 	- tested in the same manner,as indicating 
or graphic meters,.èxcept that a zero' 	. 

	

- 	indication tést . is not required. 

(ii) The.tape is the official record of-deMand - 
. but auxiliary demand indicators:may be. 

. provided on the meter. Although.the 
indications of the latter should bel 
compatible with thé registrations on the 
tape, no tolerance requirementà apply. 	- - 
Full scale values shall be determined from 
the ,  nameplate -  of the instrument but they 
may also'be indicated on a sMall demand • 
deal. 

(iii) The  tolerance on accuracy testsshall ben 
1.5% of full scale. 

7.1.4 Magnetic Tapé Demand 'Recorders  
(i) When verifying.a magnetic tape recorder 

the installed tape cartridge must be • 
removed, - Otherwise signals from the 

- verification test would be recorded on 	. 
the tape  and could  cause: confusion  or 
error,  when the tape was ,used -. 1ater How- 

. ever, a test tape kept for the purpose 
. 

	

	may be installed if equipment'for 
reproducing the pulses'froM - it - is 
available. ' - 

- 
(ii) Each input, channel of the recorder shall 

. 	be tested at the specified .pulse rates 
by supplying.compatible pulses to it 

. 

	

	through an appropriate,devicé.pver a Y . 
 period not less than two demand intervals 

.for each test. 	 ,,- 
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(iii) The input pulse count for each rate shall 
be compared to the recorded pulse count 
obtained from the test jacks by means of 
'ear-phones, appropriate plug-in counter, 
or light emitting diode test probes. The 
pulses recorded on a test tape, if used, 
maY of course be counted if appropriate 
equipment is available. 
Some recorders are equipped with light 
emitting diodes connected in series with 
the recording heads of each channel so 
that they indicate when a signal is 
passed to the recording head and thence 
to the tape. The permitted error at either 
test is +2 pulse counts. 

(iv) The timing mechanism shall be checked and 
the  error shall nôt exceed 1% of thé 
nominal demand interval:' 

(v) Where the *recorder is fitted with a demand, 
register and/or pulse counter,the recorded 
values shall be consistent with the pulse 
'count determined under 	above. 
These, however, are indicators only and 
their registrations: shall not be used in 
billing. 

(vi) On a new instrument inspected  for the
first time, the intervals indicated:on 
the Clock shall be consistent With  the 

 known duration of the:bests. 

7.1.5 Paper Tape Digital Pulse Recorders  
. (i) Each input channel of the recorder shall 

be tested at the stipulated pulse rates 
by supplying compatible pïases to it 
through an appropriate bi-stable buffer -
relay over a period not less than two • 
demand intervals for each'test. - 	› 

(ii) The input pulse count for each rate shall 
be „Compared with the recôrded pulse
count punched on the paper tapein 
binary coded form.; 
Thé permited error at either-test is 
+2 luise counts. 

(iii) The timing mechanisM - shall be -checked:and 
the error shall not exceed 1% Of the - 
nominal demand interval. 
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Wherethe recorder.is fitted with'a 
demand regibter and/or . pulseCounter.., 

• the;reçorded . values  on thése'shall.be 
• cônaistent with  the pulae'CoUnt determined' 
under (b.) aboVe 

. These, howeVer, are indicators only and'. 
:their . registrations-shall mot be used in 

(y) On  a'new.instrument inspected for the  
. , firét 2time,,the.interval of time' indicated' 
by: . the-clàck.'„phallbe consistent,with.': - 
:the.knoWh-duration Cf the tests. 	- 

. 	. 
.7.1..,6.-ReMOteinmgy .2.22OEders'and - SumlitatorsH 

These devices àre.basidally pulse'countera 
and thé:+2 .. counts_tolerancé 
HoWever','-a.:sufficientlY.1ar, 	ntImber  of 

.pulses  (say 1000). should-be-coUntedHto: 
provide:assurance. ,that  no more  ,th,an';the 
tolerated'amount are beinci:added.:.br 
..sUbtracted.H  

_ 
(ii) in the:case:Of étImMators,  test pulses  

bè fed to  ail  ihpUt - circUits. and 
the,tolerande of +2 çàünté applies to 
each circuit... ,  In addition,  -theipositive:- 
and,negatiVe'pulses shall be.tOtalized-
correctlY.:to . within +2 Counts.of:the 

:-algebraic suM Of.all the counts:regiatered 
'icthe,input  circuits .  

, 	,Pôtentiometer;Recorders 
(i) Recording poténtioffieterà usedlin the 

„ beasiirement  of power are of : the - Self 
' balancing:null  type in which-the  voltage  

• - • 	unbalance-between the external Circuit 
and the  potentiometer circuit may bè 
detected.by a galvanometer-or by an 
eleCtroniC , amplifier. -, :With  the  electronic 

_ 	- 	type, the' - resïstance  of the transmission  
- dhannel, - belOw:3,000 to  4 , 000 ohms has ' _ 
no appreciable effect on'performance 	: 
but with the galvanometer type„-the -
external...resistance should be approximately 
equalto the CDRX value marked on the 	' 
instrumentnameplate... "CDRX" is  the 	: 
Critical. damping resistance of the external 
circuit. 



(ii) A D.C. potentiometer of suitable range 
shall be used as a source •of voltage 
supply for , testing this type of 

,  instrument.  instrument. 
(a) With the potentiometer connected to 

the recorder input terminals with correct 
polarity but no voltage applied, the zero 
indication shall coincide with the true zero 
within 1.4 of 1% of full scale. ' 

(h) The  potentiometer shall be adjusted 
in successive steps to provide up-scale , 
readings at each major 'scale  division and down-
scale readings at 50% of full scale and at 
zero. With centre-zero instruments the tests 
shall be made for each major scale division 
in both directions and at zero from both 

(c) . With this type .pf, ,inSti'ument thé: 
shall'be within 0.5% Of'fùll sCale' 

."Full.scale" represents the "tcital calibrated 
span b'f :the:inètrumentherefOre, With:e » 
:centre-zero  recorder,  an . error of 0.25% of full 
Scale is actUally0.5% . àf the èffective'sCale. 

:A  -,test shall be- madé at -approXibatelY mid . , H 
scale to detérmine the minimum changé  in ' 
magnitude of the ,Signal voltagé'required .  to 
initiate response either up'scale ,or,down 
scale. This value  must  not exCeed 0.3% Of' 
full scale in edther ,  direction. With.galva-
nometer-type instruments a resistance, „ 
:approximately equal:to the MarkedCDRX value 
:of the récôrder shouTd be çqnneCted'in  séries  
with test Circuit for'all tests. 

directions. directions. 
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8. 	SEAL PERIOD  AND 	SEALING 
8.1 	Seal Period 

Meters covered under Part V shall have fixed 
seal periods. The present authorized period is six 
years except for magnetic and pùnched paper tape 
recorders and summators for which the seal period is 
thirty years. 

Seannu 	 , 
Most Of the types ofinStrilments covered 

under this Part require'td . be sealed except those 
with . Charts .;. tapes,etc.  but theàe.latter types may' 
require  the 'range adjustffients.to be  sealed 	The- 
ApproVal of Type'Notice for  each typeris Specific. . 
regarding the .sealing. 
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Test Table No. 2- Demand Meters 

TEST POINTS 

T 	YPE 	 PHASE 	WIRE 	ELEMENT'  S 	M E TER.  COIL S 	% FULL SCALE 

. 	 1.0 R F. 	0,5 P. F. 

. 
INTEGRATING 	

66 6 
 

(BLOCK  — INTERVAL) 	 Series 	 66.6 

' 	INDICATING OR 

GRAPHIC . 	Series 	 66.6 

20 

66.6 • 

Each 	Coil 	 20 

Series * 	 . 33.3 

Series 	 66.6 

Each , Coil 	 20 	*** 
Series 	 66,6 	6646 

THERMAL 	 Each Coil 	 20 	***. 
Series 	 66.6 	66.6 

Each 	Single 	Coil 	 16.6' 
. 	2 1/2 Y 	Split Coil" 	 33.3 

*** 
Series 	 66.6 	6 5 .6 

2-Wire Element 	 20 

	

2 1/à L1 	3-Wire Element (Series) 	20 

All Coils in Series 	 66.6 

THERMAL DUPLEX, 	 Each Coil 	 20 

INDICATING OR 	 Each Meter (Series) 	40 

	

GRAPHIC 	 All Coils in Series 	 80 

Each Coil 	 20 

INSTANTANEOUS GRAPHIC 	 Each Coil 	 40 	20 

Series 	 80 	40 

INSTANTANEOUS GRAPHIC 	
Each Coil 	 20 

 

	

DUPLEX 	
Each 	ileleter (Series) 	40 	20 

All 	Coils in Series 	80 	, 40 

NOTE  ; Test points specified in lhis Table do not apply to  spécial types for which the test points ore specified in the text. 

	

. * 	This test applies only to those meters on which single-coil tests can be omitted. 

	

* * 	For rectifier - type meters, split coil is tested at 16.6%. 

	

. *** 	For recti thermal meters only. 
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VERIFICATION OF REMOTE METER READING SYSTEMS - 
AND AUTOMATIC METER READING SÏSTEMS 

1. • 	SCOPE 
The Fules of Part VI cover the verification of Remote 

Meter Reading Systems and Automatic'Meter Reading SysteMs. 
These; of course, .resemble, in some ways -, telemetering -systems 
which are covered to some extent under Part  •IIA. The 
esSential distinctive feature is that the subject SyStems are 
designed to facilitate the reading of domestic meters.' 

• 
2. , VERIFICATION  OF THE METER 

2.1 	Testing.  the Watthour. Element 
• (i) A meter fitted with a transmitter and 

intended'for use in a remote reading 
system shall, when presented for 
inspection, be tested in the same 
manner and at the same test points 
as Any other meter of the same type, 
class and capacity which is not fitted 
with a transmitter. • 

(ii) 'Where sampling procedures'have been 
authorized for a type and'class of. meter; 
meters of such type and 'class fitted - 
.with transmitting devices may be so 	. 
inspected for accuracy provided-that 
the lot sampled'includes only meters 
fitted with transmitting devices. 

: However, the performance of the- puisers 
• themselves sh,all be determined:on a . 

•100% inspection.basis. The monthly 
summary of sampling which includes 
meters with-transmitting pulsers shall 
include a note to show which lots pertain 
to meters fitted -  with pulsers. 

2.2 	Testing_  the  Pulsing Device 	. 
TIT-  The inspector shall check the transmitter 

pulsing device fitted  in the meter to 
determine that it is functioning correctly. 
The utility shall provide Satisfaçtory 
means for checking the output frOM the 
transmitter and such means shall be 
commensurate with the number of such 
meters which have to be checked. • 

(ii) It is considered that tWo pulses from the 
pulser should provide an acceptable check.' 
If . Suitable testing arrangements are made, 
the two pulses'should embrace only a' 
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slightly greater period of  time  than 
the'time required to register the 	, 
interval between them. The interval 
between the test pulses should then 
equal the declared quantity-per pulse.. 
If.  it Can be - conveniently arranged, a • 
greater number of pulses is desirable 
as it would Provide  •greater assurance 
of the proper-functioning  Of; the  
transmitter. 

3. 	VERIFICATION OF THE REMOTE REGISTER 
egister 	be checked by 

• the utility to ascertain that it is 
working correctly. For this purpose a 
single meter with transmitter may be used 
•to check several remote registers. However, 
if quantities are large enough a more 
suitable pulsing device could provide 
faster and generally more satisfactory .  

results. 

(ii) Although Verification of the remote 
registers is  the  • responsibility .of the 
utility, the inspector must ensure that - 
such  verificatiors  are  being performed . 

- and that facilities are satisfactory for 
• the purpose. 

Remote registers do not have serial 
numbersnor is there a specified maintenance 

• or re-verification schedule. However, -the 
• utility  must set up procedures to ensur e . 

• that these devices are'checked-Periodically 
and if there is evidence of-Malfunction 
or indications that major serviting is 

• required they shall be removed from service. 
The District InSpector shall be advised of 

• thè procedure established for this purpose. 

4. 	INSTALLATION REQUIREMENTS  
(i) When the metering system is installed the 

remote register must read . the same.aS the  
. 	main- meter register. 	• 	, 	. 

(ii) At the time of installation the utility 
• meterman shall check to ensure that the 

transmitter eMits pulses and ,that the 
• • remote register received the pulses. 
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-(iii) The onus is on the utility to establish 
from time to time that - both registers of 
the system continue to read the same. 
For all . practical purpose, it shall be 

. considered that the - readings are the 
same  if the  discrepancy between registers 
does not exceed plus or minus three 
divisions  of the lowest value dial of the 
main meter register. 

(iv) The remote register shall  be badged 
with the same inspection number-as -- 	: 

• the meter to mhich it is Connected. ' 
At any particular location, then, if 
either the meter or remote register. • 
ià changed, the ,badge number of the 

. remote register must be changed to • 
conform. 

DISPUTES AND CONSUMER. COMPLAINTS 
' 	In the case of a dispute or consumer complaint, the 

reading'of the register on the meter itself shall be taken - 
as indicating the consumer's consumption unless of course 
under,  'a dispute test the meter itself is found to be'in error. 

	

6. 	SEALING  
(i) The meter shall be sealed.in  the usual 

• " 	 Way by-the inspector following inspection. 
If this process also seals the connections 
to the terminais of the pulsing device, 
then a sufficient length of the inter-
connecting transmission cable shall be 

• attached.to the pulser terminals before 	• 
sealing to allow satisfactory installation, 
of the  system later. 

• • 	(ii)  If the', 	terminals- of the,meter are 
,available to the meterman after the meter 

. 	 has-been sealed then such terminals shall 
be sealed by the utility folloWing 
connection of the transmission Cablé,, 

7, 	,RECORDS 	
. . 

• The  utility shall maintain a complete record of all 
remote reading installations, which record shall be made 
available to the District Inspector. The record shall 

 includean account of system and compOnent failures. 
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8. 	VERIFICATION 	OF  AUTOMATIC 	METER  READING  SYSTEMS 
(Since  no Automatic. Meter Reading Systems'llave yet 

been approved for billing systemS and sinde quite,a variety 
of such systems are mooted or under development, it is 
premature to establish rill:es.. However, the practical 	• 
utilization  of. such syàtems may not be too far off and thus 
space 'is being :alloWed in this . dodument to.insert the 
necesSary rilles if or when the time - comesJ 

SEP - 1975 



- 150 - 	 PART VI 

SEP 	1975 



- 151 - PART VI 

SEP - 1975 



- 152 - 	 ' PART VII 

. INSPECTION OF ELECTRIC METERING INSTALLATIONS 

1. 	SCOPE  . 
1.1 	Authority  

Part VII outlines the:requirements for the 
inspection of,electric metering installations, that 
is to  • ay, the tests to verify,  that all meters and 
associated auxiliary devices are of an approved type, 
that . they are of correct rating for the application, 
and that they are sip connected as to correctly 
measure the desired quantity or quantities. "In situ" 
tests of the meters and auxiliary devices themselves 

. .may be made at the time of verification of the inst- 
allation but this will only be done under special 
circumstances and will not normally be the case. 

1.2. -Classificationof_Metming_Installations  
MAtfIlha.I.12stations 
The general term "Metering InstallatiOn" 

includes any installation whether it is-singlé-
phase or polyphase, with or without instrument -
transformers simple or complex, registered 
or not registered, etc. 

• 
1.2.2 Basis Metering  Installations  

For the purposes of these rules, 
Basic Metering Installation is one which-H.' 
incorporatesinstrument transformers :  and is 
either single-phase or polyphase but does 
not perform any other function  such  as totalizing 
or telemetering. 

1.2.3 Totanzinu_IEsIallations, 
(i) Any metering installation which measures 

the.loads of two or more  circuits and 
sums them is classified as a totalizing 
installation. 

(ii) When quantities from two primary circuits 
are  measured by a single meter, the 
installation is classed as a totalizing 

- system regardless of whether or hot the 
primary'circuits are operated in parallel 
or as alternate sources of supply. 

(iii) -  In all cases where totalizing .methôds  are 
 used for revenue metering by means, of a 

single' scale or regiàter, the units being 
.• totalized must represent equal values of 

primary'quantities and the contract rates 
must be 'the same for each. 
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(iv) Any installation' çlaàsified simply as a.  
•' totalizing installaton is one in which 

no telemetering, as defined in 3.4 below, 
takes place.. 

1.2.4 Telemeterinq Installations  
(i) - 4 .telemetering - installation is one in 

which the value  of the measured quantity 
is translated into a proportional quantity 
.of a different kind and transmitted tà,a 
•remote receiver which indicates or records 
in the original or in the proportional 
units. 

.A system which ieclassified simply as a 
telemetering installation is âne in mhich 
no other function,,such as totalizing ., . 
is performed. The classification may 
thùs apply to a_circuit which tranSmits ,  
signals proportional tà a nuMber of 
quantities e.g. watthours, varhours, Watt, 
vars, kva, etc.' 

1.2.5 .TotalizingL.Telemetering Installations  
A totalizing-telemetering system is one 

in which both totalizing and telemetering  are 
 involved. . 	 . 

1.2.6 Cascaded Telemetering Installations. 
A cascaded:telemetering system:is 'one 

. in.which the quantities are transmitted to 
receivers,ànd then ie-transmitted, either . 
directly or through other auxiliary doevices, 
to other receivers which functiOn  as ,the,,  
billing meters. , 

2. 	REGISTRATION OF. INSTALLATIONS  
2.1 	'Basic Requirements  

(i) Any metering installation utilizing 
one or more instrument transformers  must  be 

- - registered with the •Department 
with the District Office. Therefore, all 
Basic Installations must be régisterbd 
as well as most, if not all, Totalizing .  
Telemetering, Totalizing-Telemetering 
and Cascaded Telemetering Installations. 

(ii) Inspectors are aùthorized to .inspect any  
- installation used for billing purposes, 

whether it is a:type Which ià.required' 
to be registered or nôt. Generally, 
however,, unless.there is . Some . special 
reason, ,inspections wiil.be cànfined to 
those installations which are required 
to be registèred. 
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2.2 . 	Re 	istration Procédure  

	

i 	Registration - is to be made on Form CCA 636, 
or an equivalent utility form which is 

• acceptable to Standards and the District 
Offiée. Full details of each installation, 
as indicated by the form, shall be recorded, 

• giving the identification and rating of' 

	

. 	each component. - A copy of the Form CCA 636 
is attached as Appendix I. 

(ii) Where relays, or Other'non-billing 
instruments or devices are connected in 
the metering 'circuit, details of these 
must be provided with registration, either. 
on the form.or on an attached sheet. Such 
devices must not interfere with convenient 
testing of the metering circuit 'nor 	- 
affect the accuracy of measurement. 

(iii) Registration forms must be kept up-to-date. 
A new form is required whenever a 
significant change is,made to an installation. 
Replacement of a.meter for normal re-
verification purposes or replacement Of 
any other component by another.of thé same , 
type and rating shall not be considered a 
significant change. 

3. 	STANDARD AND NON-STANDARD RATINGS  
3.1 	Requirements for  "Standard" Rating.  

An installation shall be rated "Standard" if 
it meets all the'following requiremehts:' 

(i7--The installation is identified by an' . 
inspection  number or company number and 
the . various components are identified 

' 	as required under Sectien 3.1, Part 

(ii) If mounted i_ndoors:, the meterS are located 
in a clean, dry and convenient place, 
reaSonably free from vibration, and 
adequately .  illUminated i -where testsdan 
be made without undue danger to'the 
tester. 

(iii) If mounted outdoor, the meters are of a 
type suitable for outdoor use or protected 
by an enclosure. •The installation must 
conform to the Canadian Electrical Code 
or equivalent Provincial Regulations. 
(If the metering equipment is mounted 
above a convenient working height from 
the ground, the owner 'shall supply, at 
his own expense, ladders or other equip-
ment necessary for complete inspection 
and test) 
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•(iv) Ail  equipment is properly grounded. 
Meters and instrument transformers may 
be considered as properly grounded if 
grounded on a metal panel which is 
grounded; 

(v) A satisfactory form of test block is 
• installed in a convenient place, in 

close proximity to the meter. 	A test 
block will be considered satisfactory 
if it does not contravene the Canadian 
Electrical Code and if it provides the 
following features: 
(a) a fuse or disconnect in each voltage 

connection; 

(h) convenient means for safely short-
circuiting each current transformer secondary; 
and 

(c) convenient means whereby the current 
test links can be opened to permit  insertion 
of test meters in series with each current 
coil of the meter;and each.secondary circuit 
of the current transformerà.. 
It is considered that the requirement of 3.1(v) 
will be met if satisfactory portable test 
facilities are provided by the utility. 

(vi) Secondary leads from instrument transformers 
are brougyit directly to the, line,side of 
the test block if at all : feasible. The 
use of terminal blocks  shall be kept to 
a minimum and only the type specially . 

 designed for current transformer secondary 
circuits shall be used - for this.purpose; 

(vii) Instrument transformer-secondary wires 
which are to be grounded are interconnected 
and grounded at only one point; 

(viii) Relays, instruments, or other devices not 
' 	used for billing,do . not affect the accuracy 

of the billing measurement, do not 
interfere with the convenierit testing of 
the billing meters,and the burden 'details - 
of such devices as well  as the connection 

• . wiring diagram are available at the time 
of inspection; 	 • 

(ix) Meter connections  conform tà the appropriate 
diagram shown in the "Standard Drawings 
for Electricity Metering Installations". 

• The latest revision of this document, • dated 
June, 1975, is available from Standards. 
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(x) Where instrument transformers are used, 
all secondary wiring which cannot be 
readily'traced visually is colour coded. 
The colour coding shall be continuous 
from end to end. Installations completed 
and registered prior to October 1967 may 
be accepted as "Standard" if the 
identification is by means of suitable tags 
or Permanent labels. There is no require-
ment for colour coding of primary conductors. 
The Departmental Standard Colour Code is 
as shown in the Standard Drawings. However, 
an installation with the local colour code 
of a utility will be accepted, as "Standard", 
provided that: 
(a) the difference between current and' 

voltage leads is clearly distinguishable. 

(b) the use of green and white  •is 
restricted to such purposes as conform to 
the Canadian Electrical Code. 

(c) the code is consistent throughout 
the utility or a significant division of 
that utility, and a copy of this code is 
registered with the District Inspector. 

(xi) Where three current transformers are 
delta-connected, the six secondary leads 
are brought out and the delta formed at 
the test block. Where three instrument 
transformers are Y-connected, the Y-con-
nection may be made either at the test' 
block or at the transformers. , 

3.2 	"Non-Standard" Installations  
Any verified installation which does not fully 

meet the requirements of a "Standard" rating shall 
be rated "Non-Standard". 

4. 	SELECTION OF INSTALLATIONS FOR INSPECTION 
4.1 	Man-power Allotments 

It is imperative that due attention be paid 
to the inspection of installations commensurate with 
the potential inaccuracy and dollar inequity that 
results from faulty installations. 

4.2 	Guidelines for Selecting Installations for Test  
(i) For any particular utility, the District 

Inspector should, as far as possible, 
choose installations for test from different 
geographical areas, different administ-
rative regions, from rural areas as well 
as from the city, from different types 
of metering systems from old installations 
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as well as  flew, etc. S.ome emphasis : 
. should be Placed on selecting thoSe areas 

which offer the greatest potential for 
finding improper or indOrrect installations. 

(ii) The number of Installations tested fôr 
each utility in a:year sbould be , roughly 

' 2  equal tO .the num4.er of its  installations 
multiplied-by one and one,hale timeS 
the percentage of ini;tailatiOns found 
faulty in the previoùs calendar year.> 
For example, if in 1975 it was'found.that 
3.1% of the installations tested for a 

. 	certain utility (having say 10;000_ 
installations) were faulty, the 1976:program 
for installation inspection for this 
utility should include approximately 
465  installations. 

Uii) Regardless of how good  the. record  of a, 
'particular utility may bè with  respect. 
to the quality of its installations, a - 
minimum sample.àhould be - taken each year. 
A target figure shotild be not . less than 

- -1.5% of the installations regiStered by 
the utility. 	. 

5. 	VERIFICATION OF INSTALLATIONS  
5.1 	General Comments Regarding_Inspection  

Tr A utility representative Shall be present .  
- when'an installation is inspected. 	: 

(ii) "Verified" as used in these rUles means' 
only that the installation has:complied , 
yith the general requirements specified 
'for that classification. It does not 
imply that an >flin'situ" verification has 
been made on the meter  or,  meters. - 

(iii) Any installation is subject to inspection 
at any reasonable time but - , once verified,. 
an installation will not normally be 	. 
inspected again unless a Significant • 

. change is : made. 

('iv) An installation may be 'inspedted by the 
Department - at any time UpOn request by 

.either the 'supplier or 'the  customer and 
upon payment of the statutOry. eee. _ 
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(v) The actual verification tests may be - 
performed by an inspector or by a 
qualified employee of a utility. In the 
latter case all tests must be witnessed 

• and approved by an Inspector. 

(vi) When an installation has been tested and 
all information required for verification 
has been obtained, except the errors and 
other data pertaining to the instrument 

• transformers, the installation can be 
verified as to secondary measurement only 
and this shall be so noted on the field note. 

(vii) Any installation may be verified as 
correct whether it conforms to standard 
specifications or.not if it can be proved 
that the total load is being measured 

• 'correctly under all normal service 
conditions and if only approved devices - 
are used for billing. 

(viii) It.is generally assumed that a sealed 
meter of the proper type and rating.will 
register within the tolerance when correctly 
connected in a circuit unless there is 
evidence to the contrary. An "in situ" test 
of the meters may,,hOwever, be made for good 
reason as an addition to the verification of 
the installation. 

5.2 	Verification - General  
(i) Registration forms CCA 636 and/or CCA 622 

are to be checked against the installation 
, and corrected where necessary. Form . 

CCA 622 is shown in Appendix II. . 

(ii) Equipment is to be examined to ensure that 
all components are of an approved type, 
•that types and ratings are correct for 
the application, that inspection numbers 
are satisfactory, that meters are 'in date' 
and that seals are applied where required. 

(iii) It must be,determined that the total 'burden 
including leads and that due to auxiliary 
transforMers on any transformer, does not 
exçeed the maximum burden rating for 
which the transformer has been approved. 
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(iv) Where phase Sequence could be a factor 
. in the.measurement, assurahce must be 
obtained that.this is  of the  correct - 

. M'clic order. 

(v) Assurance must be obtained that the correct 
multiplier is being applied. 

(vi) Wiring must be checked. Either it must 
be.established that the wiring conforms 
with one of theStandard Drawings, or a 
drawing showing actual connections, is 
to be made. It  is to be noted that the 

, Standard Drawings are schematic only. - 
All•Standard Drawings show transformer 	. 

• type meters Where instrument transformers 
are used. Installations in which.self- ,  
contained meters are used may be verified 
but special precautions must be observed 
because of the shock'hazard. Such 
installations are rated "Non-Standard". 

. 	. 
(vii) Dynamic tests (test meter readings under 

load conditions), 'are to be carried out 
• where possible. ,  -These are.to_be as' . • 

• complete  as possible,' and'are to-include; 
where applicable, demand meter readings . 
(indicating and•Maximum)„, watthourAneter' 

. readings, disc.speed, voltages between 
phases and phaSe.to ground, clip-on 
ammeter readings, cross-phased wattmeter 
readings, phase . sequence, etc. 

• 
(viii). The remainder of Section 5. outlines what 

. 	tests must  be  made and'what procedures 
must be followed: ComPlete details of how 
tests are to be made for each -type of 
installation will be found ln the "Technical 
Training Manual  for Electricity'Inspection," 
supplied by Standards. 	 . 

(ix) Circuits are to be checked after completion 
' :of tests to assure that ali  connections 

are correct and tight and that:test links 
and switches have' been restOred to their- . normal operating condition. 

(x) A unifOrm procedure should be followed as 
far as possible in verifying.  an'installation 

, and in recording the test results. . 
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5.3 	Verification - Single-Phase  Installations  
5.3.1 Connections  
(i) Installations with any of the connections 

shown in the Standard Drawings may be 
accepted for verification, 

(ii) A current transformer or meter current 
coil must not be connected in the neutral 
conductor. 

(iii) Connections as shown in Dwgs. 1309 -and 
1310 will cause the meter to register 

•  double the correct aMount. A multiplier 
of ½. (nominal C.T. ratio) must be 
conspicuously marked except on transformer- 

• rated meters in which the correct multiplier 
is incorporated in the gear train. 

5.3.2 'EALL22 
A :test block is not mandatory for a 

standard rating if the secondary terminals,  of 
the current transformers are accessible'and 
can conveniently be short-circuited. 
The Standard Drawings show the , preferred càlour 
coding but this is not mandatory for a standard . 
rating. 

5.4 	Verification - 3-Wire Network Installations  • 5.4,1 Connections  
Connections for this,type of installation 

are shown in drawings 3318-3323 Of the Standard 
Drawings. 

5.4.2 Rating 	 . . 	. 
A test block is not mandatory,for a 

standard rating if the current transformer 
secondary terminals are accessible and can 

 conveniently be short-circilited, . 

5.5 	Verification - Pol hase Installations. 
5.5.1 Connections  
(i) The Standard Drawings are schematic only. 

In particUlar, no attempt has been made 
to show.detailed connectionS'at current 

'test blocks. 

(ii) -  The use of two single-phaseméters #6 
measure 3-phase, 3-wire loads-or three 
single-phase meters tà measure 3-phase, 

loads•is permissible where demand 
measurement is not involved. 
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5,5.2 Self-Contained polyphase Meterà 
(i) All.wiring must be traced to the extent 

necessary to prove . that the meter is 
correctly connected. 

(ii) These installations will  not norMally 
have any test block,so that ànly limited - 
dynamic tests can be carried out. As 
many readings as possible, should be 
-obtained, e.g. clip-on ammeter and-watt- . 
meter.readings, voltages,,disc speeds, 

. 	demand readings, etc. 

5.5.3 3-Phase, 4-Wire with 3-Phase, 3-Wire Load  
(i) If it is known that there- is no phase-to- 

. neutral load, then this service may be•
metered correctly by means of standard 3- 

. • . phase, 3,-wire metering. If phase-to-neutral 
load is, or may be connected, the - circuit 
should-be metered as a. 3phase, 4-wire 
circuit. 

(ii) At the higher voltages, i.e. above 1,000 
volts, the possibility of inadvertent 

' phase-to-neutral load is small, and 3-phase,. 
3-wire , metering installations,are acceptable. 

. At voltages below 1,000,- the uàe of 3-phase, 
4-Wire metering is advisable : . A 3-phase, 

. 	- 3-wire installation would only be accepted, 
as  non-standard,  if the Utility' will provide 
assurance that there is . no  phase-to- 

. 	neutral - load. 

Such installations should be Carefillly 
examined fàr possible contravention  of : 
the Canadian Electrical Code. Where such 
contravention is apparent; it should be 
reported to the Inspection Authority. 

	

5.6 	VerifiCation - TotalizingSysteMs 
-,5.5.1 Methods of Totaliz

, 
 nu 

There are various means whereby the . 
loads of two or more circuits  can be totalized 
on one meter.  Sonie  are  direct method's such , 
as paralleling of current transformer secondarieS; 
by means of totalizing current transformer; or 
by use of totalizing meter. .0ther systems 
employ some form of telemetering and - these . 

	

• 	are.described under that heading.- 
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5.6.2 General Requirements  
(i) When current transformer secondaries 

are paralleled, the following conditions 
apply: 
(a) Paralleled circuits must be of the 

same voltage and frequency. 

(h) The current transformers must have 
identical ratios and similar design features. 

(c) Paralleled units must be installed 
in corresponding phases of the primary lines. 

(d) Potential circuits of the meter must 
be supplied from a common bus to which 
the primary circuits are connected. 

(e) The meter must have a rating adequate 
for the totalized load. 

(f) To reduce the burden, current trans-
former secondaries should be paralleled at the 
meter preferably on a test block. 

(g) Paralleling of more than two circuits 
is not recommended and will require special 
consideration. 

(h) When both the primaries and the 
secondaries of current transformers are 
paralleled merely to increase the capacity of 
a circuit, totalizing is not involved. 

(i) When two primary lines are measured 
by one metering installation but are used as 
alternate sources of supply, the current 
transformer secondaries in the unused line 
must be short-circuited and effectively isolated  
from the meter circuit. 

(ii) When a totalizing current transformer is 
used, the following conditions apply: 
(a) The primary circuits must be of the 

same voltage and frequency. 

(b) The potential coils of the meter must 
be supplied from a common bus to which all the 
primary circuits are connected. 

(c) All primary windings of a totalizing 
transformer must be supplied from corresponding 
phases of the primary lines. 
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(d) -  _Primary current transformers may 
have different ratios. 

.(e) Each primary winding of a-totalizing 
transformer in conjunction with itS primary 
current transformer must produce the correct 
Proportion-  of the total secondary current. . 

(f) The - overall - multiplier to be used in. 
connection with a totalizing transformer is.. • 
the sum of the  ratios of all the primary 
Current transformers which supply that unit. -  

(iii) When a multi-element meter is used as 
the totalizing instrument, the following 
conditions applà .7: 
(a) A totalizing meter may consist of . 

tWo or More complete meter units supplied 
from separate primary circuits and driving 
a common read-out device. 

(b) The various meter units may have 
• different values  of  current and voltage 

ratings and in some cases different:frequency 
ratings. • 

(c) Each meter section must_contribute 
to the total read-out its correct - ,prpportion 
of the total - load. 

(d) The , voltage c011s of-each meter unit 
must be supplied from the primary circuit which: 
supplies the current coils of that unit. • 

5.6.3 Connections  
(i) 'Test links and wiring should be.arranged. 

in a manner that will 'permit the insertion. 
of a test  meter in each,current,circuit 
of the meter and in the secOndary of each 

. current transformer. 

(ii) Suggested connections for paralleled 
secondaries of current transformers are 
shown in Appendix 4 and 5. 

5.6.4 Ratings  
A totalizing system may be rated as 

standard if the individual circuits are of 
standard construction and if the various 
components can be conveniently isolated and 
tested 'in situ'. 
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5.6.5 Test Procedures  
(i) The general requirements for verification 

are covered in Section 6.2. 

(ii) Each primary circuit of a totalizing 
system is to be tested separately in 
accordance with the method specified for 
that type of installation. 

(iii) Current circuits not immediately under 
test must be short-circuited and effectively 
disconnected from the meter circuit. 

(iv) Voltages are to be maintained on ail 
 potential elements of the meter during 

tests. 

5.7 	Verification - Telemetering Systems  
5.7.1 Methods of Telemetering  
(i) A telemetering system consists essentially 

of a primary meter which measures the 
load and transmits signals of proportional 
value over a transmission channel to a 
receiver instrument which registers or 
otherwise records in terms of true primary 
units. 

(ii) For measurements of power circuits the 
most common forms of signals are voltage; 
impulse frequency or pulse count; impulse 
duration; frequency, including tone 
modulation. 

(iii) The transmission medium may be a separate 
metallic circuit; and existing communication 
circuit; a. carrier  current system; radio' 
frequency. 

(iv) Some cascaded systems utilize a combination 
of signals and transmission media. 

(v) Any of these systems may be accepted for 
verification. 

5.7.2 General Requirements  
(i) It is expected that an inspector will be 

provided with all necessary details of 
an installation and its components before 
inspection and tests are undertaken. 

(ii) Primary meters and billing meters must 
be of approved types but some intermediate 
components may be considered as part of 
the transmission channel and may operate 
under a special approval granted for that 
system only. 
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5.7.3 Connections  
A watthour,  'meter, when used in,series 

with a thermal converter or other form of 
transducer, should be installed.in a manner 
that will permit its continued operation 
while the telemetering system*is out of 
service. 

5,7.4 Rating  
A telemetering.system maybe rated as 

standard when the primary circuits are of 
standard- construction and if the various 
cOmponents of the systeM can be conveniently 
isolated and tested 'in situ'. 

5,7.5 Test Procedilres - 
(i).  For testing, the telemetering system must 

- be isolated from the priMary systems - by 
short  circuiting the current transformer 
sécondaries.and-opening.the'current_links 

, to  thé  transmitting meters. -  

(ii) Each of the primary meterS should have 
' been tested in d meter shop-prior to 
installation because of the difficulty 
in testing at other than unity power 
factor in the field.. 

(iii) The main . consideration-with any form of 
telemetering is that each primary quantity 

, be faithfully recorded op the billing 
meter. Testing. therefore requires the. 

. 	application of a measured load to each of 
the primary meters in turn and - a check 

' 	of its.reçorded value on the receiVing 
meter. 	- 

(iv) . A  check of, each transmitting meter output 
against the measured input should be made 
to ascertain whether existing errors in 
recorded values, When they occiir, are due 

- to the primary meters,: the transmission - 
channel or the recorder.' 

(v) Auxiliary devices.installed betWeen-the 
transmitting meterg and the recorder in 
a cascaded system oan.be considered as , 

' 	part of the transmission  Channel and need 
. not be tested . separately when the recorded 

values on the billing meter - are in agree-
ment with the 'outputs from tbe primary meters. 
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7. 	RESULTS OF INSTALLATION INSPECTION  
7.1 	Proper Description of Results  

Table I below illustrates the various 
possibilities which arise from the inspection and an 
example is indicated. 

Table I 

Corrected & 	 Undue 
Rating 	Verified Correct 	Verified 	Rejected Difficulty 

Standard 

Non-Standard 	 x 

In the example the installation is designated as: 
Rated Non-standard; Corrected and Verified; Undue 
Difficulty. The other possibilities are obvious. 

7.2 	Installations Requiring Correction  
7.2.1 General  

Any condition resulting in incorrect 
measurement, or incorrect billing must be 
corrected as soon as possible. 

7.2.2 When correction can be made immediately  
Frequently, as in the case of an 

incorrect multiplier, or certain cases of 
incorrect connections, the correction can be 
made immediately. The inspection will be 
recorded on the field note and on the monthly 
return as "corrected and verified". The 
rating which applies after correction is the 
one which should be assigned to the installation. 

7.2.3 When correction cannot be made immediately  
(i) An installation is to be rejected when 

any of the following conditions exists, 
and cannot be corrected immediately: 
(a) Measurement is incorrect 

(h) Equipment is not approved 

(c) Equipment is not of the correct type 
and rating for the application. 	- . 	- 

- 	(d) A - meter seal is broken or out of 
date. • 
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(11) -  When an installation is:rejected, the 
. inspection is to be recorded on thé field 

- note. ' - 
• When, the condition - is corrected, another .  . 

inspeetion is to be made, at which timè 
the installation will be - verified. A , 

• field note entry is to be made for this -
inspection also which.is  to be recorded 

• and designated  as  "corrected and verified". 
An explanatory note should be inserted 
on the Monthly return. 

Ah installation may-be rejected - and-yet . 
• rated "Standard" if the cause for-rejection 

' 	is one of the following: 	. 
- Seal overdue 
Meter.cover cracked or broken 

-- Blown fuse which cannot be replaced 	• 
immediately: 	 • 

8. 	'RECORDS AND REPORTS 
8.1 	District Office Redords 	 . 

Ti) An entry,is to be made on the  field note 
• for each installation test or inspection. 

• (ii) Results of inspections and tests:on simple 
, 

	

	installations may be summarized on the 
back of Form CCA 636, but for totalizing, 
telemetering and some  polyphasé  installations - 

, a more detailed report will be required. 

• 

8.2 	Reports  to Standards- 
i Details of the number of inspections, 

the number requiring correction, cause 
for rejection, etc., are to be submitted, 
separately for each utility, to Standards, 
on the monthly return form.- A -copy-of 
the form is shown on Appendix III., 
It is of particular importance to supply 

- Standards with full details of. all 
- , 

 
inspections  which result in rebates or 
readjustments. In many CaseS-it will 
not be possible to supply thisinformation 
at the,.end of the month in which,  the, 

 inspection took place. However, it should 
be forwarded to  Standards as  :soon as it 
is available. . 	, 

(ii) Once per year, each District Shall forward.. 
to Standards, copies of the complete 
inspection reports for all installations 
rejected or corrected and Verified during 
the specified calendar mônth. The schedule . 
fôr submitting this information'is  as  follows: 
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Month 	 District 

•  Jan. 	 Vancouver 

Feb. 	 • 	 Toronto 

Mar. 	 Montreal 

April 	 Winnipeg 

May 	 St. John's & Penticton 

June 	 • 	 Edmonton &.Charlottetown 

Jtily 	 Calgary Sc .  Thunder Bay  

Aug. 	 Fredericton & Ottawa 

Sept. 	 • 	• 	Halifax & Ottawa 

Oct: 	 Hamilton. & .Trois Rivieres 

Nov. 	 • 	London & Quebec 

Dec. 	 Belleville & Sudbury 
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ACC,. class 
tategorie 

do precision  

. 	_ 	. 

,INSTRUMENT TRÀNSFORMERS• 
TRÀNSFORMATEURS  DE. MESURAGE 

• METERING UNIT 	 . 
C uve  tin m «esurnge 	 • 	. 	• 

VOLTS • 
PRIMARY 	s Ec.  
Printer', 

A MPS. WIRE 

Fi/e SEC. PRIMARY 
P.riniaire  . I  

CT'S 
Tr.,d'Intensité 

Tr. do tension 

AUX. TRANS. 
Tr. auxillare 

PRIMARY --\■ 
TM:to WINDOW . 

Tour. 
primaire 

CCA 636( 7.73 ). 

• 

SEP - 1975 

. 	 Appendix 
STANDARDS •:••• ANCH DIRECTION DES STANDARDS . 

?A RT' VII  

Department.of Consumer and corporeie affelre/Minletére de la consornmatIbn et des CorPOrations 

(INSTALLATION NO. 	 CLASSIFICATION 

,UTILITY — Fourniaseur 	 . 

CUSTOMER — Client Contract no — ContractAe . 

ADDRESS — Adreasa 	 . 

PHASE 	
WIRE 	

NETWORK—Réseau 
PRIMARY: 	VOLTS 	 AMPERES 

Primelre: 	 Ampères 	 Hz.. 	 Plitt 

MULTIPLIER USED FOR BILLING: 	DEMAND 	 ENERGY 
, 

Multiplicateur total: 	 De pointe 	 D'anergle 

01.MAND:. 	 KW & RKVA 

.LInité de point: 	KW 	
KVA 	 KW & KVA 

	 Mii 8 KVAR 

METER SEAL  DATES—  Dates d'inspectlons du compteur ,-  

' 

METERS 7  COMPTEURS 

INSPECTION NO. 	MAKER 	SERIAL  NO 	. 	 . 	 . 	• 	 WIRE 

N° inapoctign 	.. 	Fabricant 	No de aerie 	TYPE 	VOLTS 	AMPS. 	 MULL 	 K h 	' 	PHASE 	Fils 	Elements 

. 	
• 

, 	
• 	 . 

, 

NATURE OF LOAD — 'Venire de la .charge 

P.F. CORRECTION 	 YES ni NO 
Y a-t-ll'cbrreCtion du faeteur 	Oui 1-1  pion 

de Quissanee.  

. 	 . 	. 
DATE 	 . 	.. 

. 	• 	
. 

, 	, 	 FOR- UTILITY  —'Repreaentrint , . 	. 	. 	 . . . 	 • 



Full Scale M'V. or Impulses CDRX 	  01-De 

4et 
S—E.  24e  (Roy. 63) 

For Utility 

SEP - • 

Date 

Appendix II 

STANDARDS BRANCH 
DEPARTMENT OF TRADE & COMMERCE 

. PART VII:  

	

Installation  No.  	 Code 	  

• 
Utility 

• Cuâtomer 	  Contraet No.  —  

Address 	  

Billing: 	Erteri« only; Demand only; Demand i3z Energy. Pilling Multiplier 

Demand: 	• 	KW only; KVA only; KW 84 KVAR. No. of Primary Circuits 

System: 	Totalizing Only; Telemetering only;. Totalizing—Telemetering. , 

Totalizing: 	Paralleled CTS; Totalizing CTs; Totalizing Meter. 

Telerrietering: Millivolts; impulses; Cascaded System. 

Transmitision: Private Lines; RenteCI Telephoge Lines; Carrier Current; Radio. 	 - 

Billing Meter: Inspection No  	Seiial  No 	  

Maker 	  Type   Time Interval 	 - 	Min. 

Scalé . Ranàè 	  kW; 	  KVAR; 	 KVA, 

Multiplier 

PRIMARY METERS AND INTERMEDIATE DEVICES 

Maker  Type 

ResponSe Perioà 

Or Units 

per Impulse ,  

IYIV. arMA  

Output Fer 
Unit Input 

Inspection 
'Seal Date 

—.•••=.612127071•111%tle.019110M111. 



Field Note Number Ver ified or Rejected Error % Full Scale Inepector Date 

Transmission Circuit: 

Chart: Maker   Number 	  Scale 	 

Disputed tests to be entered in red ink 

S —E. 24e  (Rev. 63) 

SEP 	1915  
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INSPECTFON REPORT 

PART.  VII 

Classi fication 	 Standard 
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Appendix III 	 PART VII 

MONTHLY REPORT OF ELECTRIC INSTALLATIONS INSPECTED 
( LIST EACH UTILITY SEPARATELY ) 

Total Na. 	eceep;ed 	Accepted 	Corrected 	Rejected 	Of Those 	CompIete 	These Columns for Ins la::ations Rejected or 	Corrected 	a Verified 
Utiliy 	of Install- 	Standard 	= 	Nc,n— 	a 	 Inspected 	  

lotions 	 Standard 	Verified• 	 How Many 	Measurement çr Billing 	 Mecisurernent or B;Iling 
Inspected 	 were 	 Correct 	 incorrect 	 Remo 

Previously 	  
=Rejected 

epproved 	 Penalizes 	Penolizes 	 ECiU i 0. 	Connections  
or not 

	

Customer . 	Liti lity Correct 

Type 

 I 	

Seal 	= 	Equ't. not 	Oth e r-„ Error 	Error 	Multiplier 	Defective 	Incorrect 	Other 

I 	ill 	 ildll 	I 	

. 	 

Details of Rebotes 

Billing Adjustments 

or Other SPecial 

Information. 
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--Tee 

•o 

• 

«A.Ari 

roe 
Et cg 

A 

a 

tvvJ 

TOTAL/ZIWG 0 3-IITASE, 3-WIRE CIFCOITO 
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VI 1 1 112 BE 	C2 

lumbi 

r... 

\ 

›Ape-- 
o  

V 	  

IOTALIZING 2 3-PHASE, 4-WIRE C/RO BITS 

• 
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-Whçxl  an  installation  is  rejected:, the 
 -inspection is to be recorded on th.fiele::-1' 

note. 	- - 	- 
When  the condition is corrected, anothe r . 
inspection. is to be made, at whidh.time: 
the installation Will be verified A 
field note entry is tà be made for thié 

• ' 	:inspection 'also; - which_is to be recorded H 
, 

 
and designated_as "dorrected and verified".- 

: An explanatornôte shduld be inserted , 
-on the monthly return. - 

(iii) Aninstallation may be rejected and yet 
rated "Standard" if the cause for rejectien. 
is-one.of the-follewin# 	. 
r  Seal oVerdue 	 . 

Meter eovér eracked:.or broken': :H 
• ....BloWn'fuse which cannot le replaced, 

. immediately'. 

8. 	- RECORDS AND REPORT S . 

8.1 	'District 	Office  Records 
T7.)7Anentry:is:to be made on the fielcl*note .  

. 	--for.eaeh installation test,or.ihsPection.• 	• _,• 
. 	_ 

• ResUlts  of inspections and tests on  simple ' 
• . 	'instaliations:may be summarized on the . › • 
• back of Form ÇCA 636, but for totalizing, - 

télemetering and some . polyphase  installations  
: a more detailed report will be:required.' 

'. 8.2 	Ré orts to Standards- : 	
. • 
	. 	' 

	

' • 	i 	Details of the number of inspeetions, - 
the-nuMber regtiiring  correction, cause  ,- _ 
for rejection:etc.,  are  tà be subMitted, 

:separately for each utility, to Standards, . 	. 	- On the,monthly.return form.. Adopy of 

	

. 	. . 	. 
the form is shown on Appendix III. , 
It  is  of particular Importance,to supply  

• • 	Standards with full_details of-all-: 	: 
r 	inspections whidh result in rebateS or-' ' „ 

	

. ' 	readjustments.  In  .many caSes:it will,  
• nôt be possible_to Supply  this  information  

at the:-end of the month in which the. • . 
inspection took place. However,' it should -• 

- be:forwarded to Standardsas sopp 'Wit 
. 	ià 	available .. , ' 	-'. _ 	: 	' • 

(ii) Once per year, each District shall forward 
to Standards, copies of the complete 	, 
inspection reports for all installations 
rejected or corrected and verified during 
the specified calendar month. The schedule 
for submitting this information is as follows: 
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Ditri 

VancouVer 

Tôr onto 

Montre3a3_ 

r•ntictQn, 

Ednionton . & CharlottetoWn 

Calgary &' Thunder Bay 

Fredericton &Regina 

Halifax & Ottawa 

Hamilton & Trois Ri\ 

London & Quebec 

Belleville & Sudbur3 

FEB 	ION 

• 
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Feb,. 

Ma«:e. 

2-\pril 

May 

June 

July 

Aug. 

Sept., 

Oct. 

Nov. 

Dec. 
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, MISCELLANEOUS ELECTRIC METERING DEVICES  

	

1, 	SCOPE  
1.1 	Authorization  

The meters covered by this Part are those 
that donot fit into the scope of any of the -other.  
Parts. Morever,‘ it is not expected:that. any of the 
devices covered will be used to any great extent, 
otherwise.it would 'warrant a Part of its own. 

1.2 	- Classification  
Since this Partis intended to take care of . 

- a miscellany Of devices, no.diassification by type 
is' possible. .However, because the instruments - 	• 
covered -will be-uncommon and unusual, - there is .  
likely to be more detail given in the Approval of 
Type Notice and a special' Technical Electric Circular 
issued for a specific device.• 

	

2. 	• TRANSFORMER - LOSS COMPENSATORS  
2.1 	. Description  

. Transformer-loss compensators. provide'a 	- 
means of measuring the energy and demands.of'high., 
voltage services frOm the low-voltage side. They 
add to the registration of the watthour meter an 
amount that is equal to the sùm of. the  iron and Copper 
losses of the transformer bank. -  The method is intended 
primarily for' use on customers' installations where 
the contract provides for supplying'and billing for 
energy and demand at:distribution or transmission 
:voltages. The calibration.of the coMpenSators is 
baSed.on test data obtained from the -files of the 

. manufacturer Of the power transformerà. Conductor 
• 'losses on the.low-voltage s ide between_the transformers 

and the  metering point may be inCluded, and also if 
• deàired, losses on the high-voltage •àide to a 
• designated point if no other loads are connected to 

the line. 

2.2 	Reference  Data 
Details of the principle of operation, 

applications and Method of adjustment of an approved 
transformer-loss compensator is given in Technical 
Bulletin No. 4, a copy of , which may ,  be obtained from 
Standards. This bulletin includes more detail than 
an inspector would normally need. However, the 
inspector may be called upon to check installations, 
calculate setting points and have some idea of the 
adjustment procedure as well as make the final inspec-
tion of the device. 
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2.3 	Test Points and Tolerances  
The transformer-loss compensator should be 

tested in conjunction with the meter (watthour or . 
varhour) with which it is to:be used in service.-  
Since the meter errors need to be known for the test 
loads which are to be applied, it is best to use . 

. the standard test points specified in these rules for 
the particular meter. 

Given.the percent iron loss and percent copper 
loss (as supplied by the utility) for which the 
device is supposed to compensate, the "desired 
registration," of the meter can be calculated  for 

 each test load, as described in Technical Bulletin 
No. 4. The applicable tolerance is then +0.5% of 
the "desired registration" at each load. 

It should not normally be necesSary for the 
.inspector , to . calculate . the percent iron loss and 
percent. copper loss from the basic service data. 
The procedure for this, however, is deàcribed in 
Technical Bulletin No. 4 and in. case of a.dispute 
the inspector May indeed need tô'make or check these 
calculations„: 

3. 	AMPERE-SQUARED-HOUR LOSS METERS  
3.1 	Description  

The function of , the Ampere-Squared-Hour 
Loss Meter is to provide an integration of the 
square of the line current over time. The resultant 
when applied to a specific part of the line, the 
resistance of which is known or calculated, can thus 
produce a value for the losses in the particular 
part of the line. 

These meters may be fitted with double 
registers, marked IMPORT-EXPORT, to measure the 
losses on the line for either direction power flow. 
The register.in  use  will be automatically 'indicated 
by some means. . 

The.meter may also be fitted with transmitting 
contacts, the register and pulse output being in 
the same units. The units may be either ampere-squared 
hours or by a suitable combination of gear ratios 
and multipliers be converted to either primary  'or 
secondary watthours. In the latter- cases, the specific 
line.resistance  must  be marked on the nameplate 
either in ohms or watts at rated current together' 
with the current transformer ratio when applicable. 
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When  : pu l se s ,arel:transmitèd, the;regi:ster 
eonctant. , of the  as s ed ate& reCeiVer  or  à timma.tOr• 
dejices  must  indorporat.e :  the Value  of the specific 
line resiStanCe'.aS,well:aS„ --the::Val. iie:of:. -,per--.OùtputYff 
pulse :aa it‘arkéd  on thd riaMeplate .  of the transmitting 
neter 

Reference Data 	 , 
BefOre 'proceeding with tests, 'reference should 

be made to the ,Approval -eoti -ce. for the type, : applicable  
Technical Electric dircular, if any, and the TeChnical - 
Training Mantial for -'.Electricity.Meters. 	. 

3.3 	Test  Points and  ToleranceS  
Tests   sha.11 be made at 5, 2;5  and  0.5_ aMpereS. 

The error at each test point shall be within +3.0%. — 

: RECORDS 	AND REPORTS , 
Reppr -Es :to Standards  
In view of thé fact that meters ùnder this 

Part are unusual and uncommôn the *number . tested is 
likely to be small. Special 'attention should be 
drawn to any such reported on the monthly conèolidated. 
ineter - report or a memo attached to the report. 


