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Advancement of Meters

Past — 40 years ago

* Mechanical Meter

* Pedestrian meter routes

* Manual data entry

* Only recorded consumption

Recent Past — 20 vears ago

e Transition — from mechanical meters & manual
data entry to remotely read meters

* Two different paths:
1) CL&P — AMR (Automated Meter Reading)
driven by technology
2) UI — outfit meters with cellular technology

* Transition achieves savings — reduced labor costs
* Transition improves accuracy — eliminates human
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Current — 2007 to Present

* Advances in technology provide opportunity for change

* Meters can collect significant data, and provide remote
access for data retrieval & more

* Policy decisions drive the desire to install advanced meters

* Requires significant investment

* Need to select the ‘right’ technology

Connecticut Light & Power (CL&P)

* CL&P — AMR meters do not easily adapt to new standard

e CL&P — Only recently completed the AMR upgrade and
would scrap many meters

* Decision to begin converting to advanced meters on hold

United Illuminating (UI)

Begins deployment as meters fail or new customers are added
Reduces stranded investment

Gradual deployment avoids consumer anxiety

Gradual deployments spreads the cost — avoids rate shock (no
pun intended

Future
Smart grid, etc.
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Meter Types

= Hybrid meters, also referred to as electro-mechanical
meters, have a turning disc, bearings, gears and dials for a
display that are retrofitted with an ERT.*

= Solid state meters do not have any moving parts. The
display is digital, and the ERT is built into the meter and is
manufactured to a standard requiring greater accuracy
than a hybrid meter. They have a 15-20 year life. Solid
state installations began in 1999.

*An electronic receiver and transmitter installed on a circuit board under the glass is
referred to as an ERT. It allows the meter to be read remotely, including meters located
indoors and within areas secured by fences.
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Electric Metering Regulations

» Electric meters are required to be within 1% for mechanical or
0.5% for solid state of true accuracy per PURA regulations.

« Three phase meters (industrial and commercial accounts) are
required to be balanced within 2% of true accuracy, phase-to-
phase.

* Meters with a demand component are required to have the
demand component accurate within 2%.

« An electric distribution company must test a meter on request
once per year at no charge.
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Electric Metering (cont.)

« |f a meter is found to be over-registering by more than 1%, a
refund is due to the customer.

« Onrequest and receipt of a $10 fee, the PURA witnesses a test
of an electric meter.

* The electric distribution companies also periodically test electric
meters per regulations.

« Electric distribution companies test meters on a selective testing
program, in which meters are tested based on meter age and
failure history.
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Electric Metering (cont.)

« The purpose of selective testing is to determine if any meter
class is beginning to become inaccurate due to age or a generic
problem.

« Selective tests involve testing a number of installed meters for
each class of meter.

 The sample of meters tested in each class is based on the
number of meters in operation during the previous year (10%).

« The results of meter tests are reported to the PURA each yeatr.
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‘Meter History Report (Transactions] [ Pint Preview | [5 Ping

S am p I eo f Meter 10 |880750952 , Status as of 08/03/2015 7:18:38 AM
. Status 20 - RECEIVED Purchased 081 6/2004 5:49:14 A Progeam Id KwWHRF
M et e r H I S t O ry Loeation 30,EML /LI Installed 09/01 f2_QQ4 Pl Type
Service ID Removed 07/29/201511.01:53AM Pl Value
Address Remove Reason CC AHWR Type Code Y
R e p O rt Tewn Shipment 1D 1571449 AMR D 39971058
Stack Code 27013238 Ship From/To 85 /30 Physical Mit Type 05
Group Test Group SELECTIVE Billing MEr. Type 05
App. Code . Mext Test Due Register Model R300
Mfr. 1TRON Sample Group KWH Dials .. 5
Hfr. Type <GZ5R PKH ‘Dial Reading Rmv 49567
FM 25 ETR Dial Reading at Test 00000
Class 22000 ¥TR Dial Beading Dut 00000
Voltage Range: 240 240 RR 100/000/001 Demand Dials a
Test Volts/Amps 240/ 30 Rs 1004001 Digits Rt of Dec 0
Phase/#fites  1/3 KH 1 Dmd. Interval i}
i Dial Constant 1 Bmd. Full Scale
{[Hold  []Obsolete Billing Canstant 1
Camments
Customer test, PURA witness. et display: kR
Date e ! Status ?.,Accuunt, or ServicelD : Location ' Changs By
‘ 0-RECEIVED 30, EML /CL&P
" 20-RECEIVED 30, EML /CLEP station_seventeen
_MSHIPPED 85, Cheshire hanifr
SUREMOVED 85 , Cheshire
40-8TOCKED 85 . Cheshire
As Found - % Registration
| TestType TR fPE "L WA [TestedBy Comments
213AM | 21 -FACTORY TESTRE100.09 10004 10006 10003 PAP
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Meter Calibration Accuracy Test Repo

Sam P le of © MeterlD: 890450932  TestSetup Code: 077 K 1
Meter Type:  C2SR Mode: Kwh TestAmps: 30
Form: 2 Stock Code: 27013238  TestVolts: 240

M et e r L ab Base: S Reg. Type: R300

Results

Percent Registration
Total Phase A Phase B Phase C

As Found: FL: 100.08
PF:
LL: 99.91
WA: 100.05
Tested By: RUSSEML Test Code: 04 Board:

Start Time: 08/04/20158:36:32AM  Stop Time: . 08/04/2015 8:38:07 AM

Total  PhaseA  PhaseB  PhaseC

As Left: FL: 100.08
PF:
LL: 991
WA 10005
Tested By: RUSSEML TestCode: 04 Board:

Start Time: 08/04120158:36:32AM  Stop Time:  08/04/2015 8:38:07 AM

.~ .. Comments:
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Sample of Annual Meter Test Summary - Total

2014 Total Meter Test Results with Revised Accuracy Ranges

Passed/Failed

b;‘es\?iieodn Passed/Failed Passed/Failed
based on +/-1% based on +/-2%
Accuracy
Ranges
# Passed 24,229 24,251 24,280
# Failed 82 60 31
Total Tests 24,311 24,311 24,311
% of Group Passed 99.7% 99.8% 99.9%
% of Group Failed 0.3% 0.2% 0.1%

Hybrid Meter Tests - 1% < 98% 98% - < 99% 99% - 100% >100% - 101% >101% - 102% >102% - 104% >104%
yort eter Tests - 1% Failed Failed Passed Passed Failed Failed Failed
# Passed 2,736 1,160 1,576
# Failed 42 9 23 6 3 1
Total Tests 2,778
% of Group Passed 98.5% 41.8% 56.7%
% of Group Failed 1.5% 0.3% 0.8% 0.2% 0.11% 0.04%

. o < 98% 98% - < 99% 99% - <99.5% 99.5% - 100% >100% - 100.5% { >100.5% - 101%}{ >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 17,349 3,428 13,921
# Failed 16 5 9] 4 5 0] [9] 2

Total Tests 17,365
% of Group Passed 99.9% 19.7% 80.2%
% of Group Failed 0.1% 0.03% 0.00% 0.02% 0.03% 0.00% 0.00% 0.01%

. o < 98% 98% - < 99% 99% - <99.8% 99.8% - 100% >100% - 100.2% { >100.2% - 101%{ >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 4,144 247 3,897
# Failed 24 11 ] 11 2 0] 9] ]

Total Tests 4,168
% of Group Passed 99.4% 5.9% 93.5%
% of Group Failed 0.6% 0.26% 0.00% 0.26% 0.05% 0.00% 0.00% 0.00%
2014 Total Meters Tested Summary
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Sample of Annual Meter Test Summary - Selective

2014 Selective Meter Test Results with Revised Accuracy Ranges
Hybrid Meter Tests - 1% < 98% 98% - < 99% 99% - 100% >100% - 101% >101% - 102% >102% - 104% >104%
yorid Meter fests - % Failed Failed passed passed Failed Failed Failed
# Passed 640 300 340
# Failed 5 3 1 0 1 0
Total Tests 645
% of Group Passed 99.2% 46.5% 52.7%
% of Group Failed 0.8% 0.5% 0.2% 0.0% 0.2% 0.00%

. N < 98% 98% - < 99% 99% - <99.5% { 99.5%-100% | >100% - 100.5% | >100.5%- 101%; >101%- 102% | >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 1,677 314 1,363
# Failed 2 0 0 0 2 0 0 0

Total Tests 1,679
% of Group Passed 99.9% 18.7% 81.2%
% of Group Failed 0.1% 0.00% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0%

. o < 98% 98% - < 99% 99%- <99.8% { 99.8%-100% | >100% - 100.2% { >100.2%- 101%} >101%- 102% | >102% - 104% >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 27 11 16
# Failed 0 0 0 0 0 0 0 0

Total Tests 27
% of Group Passed 100.0% 40.7% 59.3%
% of Group Failed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2014 Selective Meters Tested Summary
Passed/Failed
b d . .
I;:iseodn Passed/Failed Passed/Failed
based on +/-1%) based on +/-2%
Accuracy
Ranges
# Passed 2,344 2,346 2,347
# Failed 7 5 4
Total Tests 2,351 2,351 2,351
% of Group Passed 99.7% 99.8% 99.8%
% of Group Failed 0.3% 0.2% 0.2%
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Sample of Annual Meter Test Summary - Periodic

2014 Periodic Meter Test Results with Revised Accuracy Ranges
Hybrid Meter Tests - 1% < 98% 98% - < 99% 99% - 100% >100% - 101% >101% - 102% >102% - 104% >104%
Y Failed Failed Passed Passed Failed Failed Failed
# Passed 373 62 311
# Failed 8 1 6 1 ] 0
Total Tests 381
% of Group Passed 97.9% 16.3% 81.6%
% of Group Failed 2.1% 0.3% 1.6% 0.3% 0.0% 0.0%

. . < 98% 98% - < 99% 99% - <99.5% 99.5%- 100% | >100% - 100.5% ! >100.5% - 101%{ >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 0 0 0
# Failed 0 ] 0 0 (] 0 0 0

Total Tests 0
% of Group Passed 0.0% 0.0% 0.0%
% of Group Failed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

. o < 98% 98% - < 99% 99% - <99.8% 99.8%- 100% | >100% - 100.2% ;{ >100.2% - 101% >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 1,045 58 987
# Failed 12 3 0 8 1 0 0 0

Total Tests 1,057
% of Group Passed 98.9% 5.5% 93.4%
% of Group Failed 1.1% 0.3% 0.0% 0.8% 0.1% 0.0% 0.0% 0.0%
2014 Periodic Meters Tested Summary
Passed/Failed
based . .
:esfiseodn Passed/Failed Passed/Failed
based on +/-1% based on +/-2%
Accuracy
Ranges
# Passed 1,418 1,427 1,434
# Failed 20 11 4
Total Tests 1,438 1,438 1,438
% of Group Passed 98.6% 99.2% 99.7%
% of Group Failed 1.4% 0.8% 0.3%
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Sample of Annual Meter Test Summary — Customer Requested

2014 Customer Requested Test Results with Revised Accuracy Ranges
Hybrid Meter Tests - 10 < 98% 98% - < 99% 99% - 100% >100% - 101% >101% - 102% >102% - 104% >104%
ybrid Meter Tests - 17 Failed Failed Passed Passed Failed Failed Failed
# Passed 1,388 652 736
# Failed 23 3 13 5 2 0
Total Tests 1,411
% of Group Passed 98.4% 46.2% 52.2%
% of Group Failed 1.6% 0.21% 0.92% 0.35% 0.14% 0.0%

. N < 98% 98% - < 99% 99% - <99.5% 99.5%- 100% | >100% - 100.5% { >100.5% - 101% ! >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 1,059 167 892
# Failed 0 ] 0 0 0 0 0 0

Total Tests 1,059
% of Group Passed 100.0% 15.8% 84.2%
% of Group Failed 0.0% 0.0% 0.00% 0.0% 0.0% 0.0% 0.0% 0.0%

. ) < 98% 98% - < 99% 99%-<99.8% | 99.8%-100% | >100% - 100.2% { >100.2%- 101%{ >101%- 102% | >102%-104% | >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 75 2 73
# Failed 0 0 0 0 0 0 0 0

Total Tests 75
% of Group Passed 100.0% 2.7% 97.3%
% of Group Failed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2014 Customer Complaint Meters Tested Summar:
Passed/Failed
bRaeS:iieodn Passed/Failed Passed/Failed
based on +/-1% based on +/-2%
Accuracy
Ranges
# Passed 2,522 2,522 2,540
# Failed 23 23 5
Total Tests 2,545 2,545 2,545
% of Group Passed 99.1% 99.1% 99.8%
% of Group Failed 0.9% 0.9% 0.2%

13
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Sample of Annual Meter Test Summary — Company Requested (Initiated)

2014 Company Requested Meter Test Results with Revised Accuracy Ranges
Hybrid Meter Tests - 1% < 98% 98% - < 99% 99% - 100% >100% - 101% >101% - 102% >102% - 104% >104%
Y ° Failed Failed Passed Passed Failed Failed Failed
# Passed 96 41 55
# Failed 3 1 2 0 0 0
Total Tests 99
% of Group Passed 97.0% 41.4% 55.6%
% of Group Failed 3.0% 1.0% 2.0% 0.0% 0.0% 0.0%

. N < 98% 98% - < 99% 99% - <99.5% 99.5% - 100% | >100% - 100.5% | >100.5% - 101% | >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 40 11 29
# Failed 1 1 0 0 0 0 0 0

Total Tests 41
% of Group Passed 97.6% 26.8% 70.7%
% of Group Failed 2.4% 2.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

. o < 98% 98% - < 99% 99% - <99.8% 99.8%-100% | >100% - 100.2% { >100.2% - 101% | >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 14 2 12
# Failed 0 0 0 0 0 0 0 0

Total Tests 14
% of Group Passed 100.0% 14.3% 85.7%
% of Group Failed 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
2014 Company Requested Meters Tested Summary
Passed/Failed
based on . .
Revised Passed/Failed Passed/Failed
based on +/-1% based on +/-2%
Accuracy
Ranges
# Passed 150 150 152
# Failed 4 4 2
Total Tests, 154 154 154
% of Group Passed 97.4% 97.4% 98.7%
% of Group Failed 2.6% 2.6% 1.3% 14
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Sample of Annual Meter Test Summary — Other Meters

2014 Other Meter Test Results with Revised Accuracy Ranges
Hvbrid Meter Tests - 1% < 98% 98% - < 99% 99%- 100% | >100%- 101% | >101%-102% | >102%- 104% >104%
Y ° Failed Failed Passed Passed Failed Failed Failed
# Passed 239 105 134
# Failed 3 1 1 0 0 1
Total Tests 242
% of Group Passed 98.8% 43.4% 55.4%
% of Group Failed 1.2% 0.4% 0.4% 0.0% 0.0% 0.41%

X N < 98% 98% - < 99% 99% - <99.5% 99.5% - 100% | >100% - 100.5% | >100.5% - 101% ! >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.5% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 14,573 2,936 11,637
# Failed 13 4 0 4 3 0 0 2

Total Tests 14,586
% of Group Passed 99.9% 20.1% 79.8%
% of Group Failed 0.1% 0.03% 0.00% 0.03% 0.02% 0.00% 0.00% 0.01%

X o < 98% 98% - < 99% 99% - <99.8% 99.8%- 100% | >100% - 100.2% | >100.2% - 101% | >101% - 102% >102% - 104% >104%
Solid State Meter Tests - 0.2% Failed Failed Failed Passed Passed Failed Failed Failed Failed
# Passed 2,983 174 2,809
# Failed 12 8 0 3 1 0 0 0

Total Tests 2,995
% of Group Passed 99.6% 5.8% 93.8%
% of Group Failed 0.4% 0.27% 0.00% 0.10% 0.03% 0.00% 0.00% 0.00%
2014 Other Meters Tested Summary
Passed/Failed
based on . .
Revised Passed/Failed Passed/Failed
based on +/-1%| based on +/-2%
Accuracy
Ranges
# Passed 17,795 17,806 17,807
# Failed 28 17 16
Total Tests 17,823 17,823 17,823
% of Group Passed 99.8% 99.9% 99.9%
% of Group Failed 0.2% 0.1% 0.1% 15



Aom.  National

£ ¢, " o e ~

& A\ Association of
K T =

g 4 *B Regulatory

g )

B\ &) Utility

oy o

x> Commissioners

g Bureau of
Energy Resources,
¢ | United States
& Department of State

Voltage Regulations — Regs 16-11-115

Voltage variations:

« The PURA'’s regulations require voltage to be maintained within
-5% and +3% of nominal voltage which is typically 120V or 240V
for residential service.

» Electric utilities rarely have difficulty complying with these
voltage limitations, except in parts of the distribution system that
have extensive distributed generation (e.g., solar and wind)
Interconnected.

16
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Voltage Regulations (cont.)

* Regulations allow deviations from these limits as follows:

— Voltage excursions above the upper limit shall not exceed one
minute.

— Providing voltage below the lower limit shall be limited in extent,
frequency and duration. Corrective action shall be promptly taken
whenever deviations result from other than temporary conditions.

— Temporary conditions, such as automatic switching to supply
interrupted feeders, should not exceed 24 hours where practical.
American National Standards Institute (ANSI) Standard c84-1 shall
be used to determine the lowest temporary voltage excursions
permissible.

17
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Voltage Variation Waiver

« National Standard ANSI C84.1 establishes the nominal
voltage ratings and operating tolerances for 60-Hz electric
power systems above 100 volts (steady-state voltage
levels only).

e ANSI C84.1 tolerances for 120-600 V service is also
plus/minus 5%.

18
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Voltage Variation Waiver (cont.)

 Twice a year, the Independent System Operator (ISO) conducts
a test to determine the reduction in load that can be achieved by
Implementing a 5% reduction of normal voltage.

« This test causes the voltage on some parts of distribution
circuits to fall below the minimum voltage threshold allowed by
Reg. 16-11-115(a).

» Therefore, this test requires approval by the regulatory agency.

19
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EVERS=URCE by
ENERGY Joaguina Borges King

Senior Counsel

B50-665-35T8
joaguina. borgesking@eversource.com

February 25,201

LA

Mr. Nicholas E. Neeley

Acting Executive Secretary

Public Utilities Fegulatory Authonty
10 Franklin Square

New Brtam, CT 06031

Fee: Bequest for Temporary Waiver of or Exemption from CT Agencies Begs. §16-11-115(3)
DearMr. Neeley:

On Tuesday.May 53,2013, IS0 New England, Inc., (*ISO-NE™)proposes to conduct a test to detenmme
thereductioninloadthat canbe achieved by implementing a five percent reduction of nonmal voltage.
The Connecticut Light and Power Company d'b/a’ Eversmmce Energy (“Eversowce ™) intends to
participate in the test thatis scheduled to commenceat 10:00a.m andconclude at10:30 am Inthe
event thatsystem conditions exist that prevent the test fromocouring on May 5th, ISO-NEhassetan
altemate date o f Wednesday, May 6, 20135.

Except as otherwize already penmittedby the Public Thilities Regulatory Authority (“PURA”™ or
“Authonty™), Eversource is currently providing service to customers within the voltage varationlimits
prescribed by CT Agencies Begs. §16-11-113(a), thatis within a range of from three percent {3%6)
abowve to five percent (3%) belowthe standard voltage. Avoltagereduction of five percent {3%) of
normal voltage will cause the voltage on some imited portions of distribution circuits to fall below the
minimum voltage permitted by the regulation. However, Eversource believes thatsuch voltage forthe
half-hour penods of the test will cause no inconvenence to customers or damage to their electrical
equipment or systems.

Inprderto canmy outthe test Eversource. actingpursuant to CT Agencies Regs. §16-1-3, respectfilly
requests a waiver of, or an exemption fromCT Agencies Regs. §16-11-113{a) to permititto reduce
normal voltages by five percent (3%) (with the exceptions noted above) forthe period ofthe ISO-NE
test. The last suchtest was conducted on October 28, 2014, pursuant to the Authority’s October 27,
2014 approval (reference ISO Waiver: EN_JLE). If yvourequire additional mformation in considenng
this request, please do not hesitate to contact me.

Sincerely yours,

g(’ﬂﬁ%."i&ﬂ ﬂr@d ._;l?_.."ﬁ-
Joaquina Borges King 2 0
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STATE OF CONNECTICUT

PUBLIC UTILITIES REGULATORY AUTHORITY

March 3, 2015
In reply, please referto:

130 Waiver.EN:SMC

Joaquina Borges King, Esq.
Senior Counsel

Eversource Energy

P. 0. Box 270

Hartford, CT 06141-0270

Re: Request for Temporary Waiver of, or Exemption from, Regulations of
Connecticut State Agencies Section 16-11-115(a)

Dear Ms. King:

The Public Utilities Regulatory Authority is in receipt of a letter from The
Connecticut Light and Power Company d/b/a Eversource Energy (CL&P) dated
February 25, 2015, requesting a waiver of, or exemption from, the Regulations of
Connecticut State Agencies (Conn. Agencies Regs.) §16-11-115(a) voltage
requirements to accommodate a voltage reduction test by 1SO New England, Inc.
(ISO-NE). Approval is hereby granted for a temporary exemption from Conn. Agencies
Regs. §16-11-115(a) as required for CL&P to participate in the voltage reduction test
proposed by ISO-NE to be conducted on May 5, 2015. In the event conditions exist that
prevent the test from occurring on May 5, 2015, the test may be performed on May 6,
2015.

Sincerely,

PUBLIC UTILITIES REGULATORY AUTHORITY

Nicholas E. Neeley
Acting Executive Secretary

National
Association of
Regulatory
Utility
Commissioners

21



