22000

20000 WL (kwh)  EL2(kwWh) L3 {kWh) B L4 (KWh)

18000 - /1
16000 +

14000 +

12000 +

= 10000 +

8000 4

Revenue Metering

4000 -

2000 By: James Mann

Load TLE Peak Peak Peak
Factor Value Date Time

L1 KWh 4905265.00 65.93% 1.0000 18236.00 11-Sep-17 12:00
L2 KWh 8026749.00 61.13% 1.0000 18236.00 11-Sep-17 12:00
L3 KWh 8026685.41 61.14% 1.0000 18234.18 11-Sep-17 12:00
L4 KWh 7981569.09 61.08% 1.0000 1814943 11-Sep-17 12:00

Line Units Consumption




Revenue Metering ™
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Market
Open

Electro-Mechanical
Meters, Recorders and
phase shifting
transformers

Pulse Relays

Panels within P&C LineUp |

Shared ITs




Legacy Challenges

CT summing, TX Bank
69V secondaries

Panels
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3LN vs 2L-L VTs

2 ELEMENT METERING USING 3 VTS




Stepping Into
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Conforming Meters
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Panel Construction




Relocating Metering Components

Outside Building
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Communication
Configurations

Typical

Advanced

Drvden®

Prolble‘matic



Typical

A 807-344-8740

I FROM PHONE BOARD I
| CALL PROCESSOR |
| |
| |

CEVICE 1 DEVICE 2 DEVICE 3 DEVICE 4 DEVICE 5

L o o J |
r— -
| |
IMODEMI
VOICE | |
(DEFAULT) L—I— -
/f.—-“-\\ //"-"‘-..\\ //"-""-..\\
/1000010240 /1000010250 /10000710260
T2 MAIN T3 Man {0 T4 MaN
| #,55,55 | #,55.,55 | #,55,55
\INIT 1D 1022 \UNIT 1D 1023 WNIT 1D 1024
N P N N
“-.___ - “-____ - “'\‘___ -
vy
2 WIRE RS485 DAISY CHAI

- - T -
P p '*Y/// \\\v’ N

/1000010241 \ /1000010251 /1000010261
e ALTERNATE;' AE ALTERNATEI} |4 ALTERANTEJ
122,22 133,33 44,48
\\# / \\# / \\# /




Advanced

IESC METERING CABINETS

COM UNIT ID=1010 COM1 RS—4B5 RJ45 - —— RJAS 172.28.140.7
METER L
1000012750 COM2 RS-485 I
|
it
COM UMIT ID=1011 COM1 RS—485 R4S | | R4S 172,28,140.8
METER . {
1000012751 COM2 RS—483 - ._L
i
,IE
COM UNIT ID=1012 COM1 RS—485 RS | RJ45 172.28.140.10 1
METER [ ;.
10600012760 COM2 INTERNAL MODEM -=- :
RN P——4 BO7—595—1266,,22 i
L__J
COM UNIT ID=1013 COM1 RS—485 RJ4S [ | RJ45 172.28.140.11
WETER [~
1000012761 COM2 INTERMAL MODEM -
RIT 1 BO7—599-2266,,33
L__d i
2 wires per terminal
q SH SH VIA
K s =H GATEHOUSE FREEWAVE RADIO
[ oR 1
BK oR i Y
RS485 T " ORI |
SERIAL W ORI TO GATEHOUSE MODEM
COMMUNICATIONS L L
Bk BL BOT-508-2268,,,44
1 ek BL J =
i R BL/W
R BL/W
L
r——n
TO PHONE BOARD | GMD | SH
i _ CHECK METERIN A
BO7-589—1033 | _ _ | RJ11 o CR — E ) E E G C
O+ (ORSW
RD—
RO+ METER | STURGEOHM
l COM UNIT ID=10-
- 1000012752
120VAC BREAKER § 38
SERWICE POWER | po—o————=o METER | CRILLY
()
o
——————————————— COM UNT ID=101
BK ek

1000012762




Advanced

CALM LAKE MAIN

/—ﬁxloou UNIT
METER " — —

— 100001623

I W W R

CALM LAKE ALTERNATE
/. cOM UNIT
MeT \ Sl

—_ /100001623

e R
A

TO STURGEOM FALLS
807-599-1033

ViA FREEWAVE
RS485 RADIO
SIXNET MODEM

TO STURGEON FALLS
807-599-2266,,,44
VIA FREEWAVE

ETHERNET RADIO
BATe TRANSMITTER

ABITIBI's CALM LAKE OPERATI(

120VAC BREAKER # IESO 02
SERVICE POWER




DIAL UP
4 METERS
2 PHONE LINES

POWER BAR SURGE ARRESTER POWER E

807-597-6804 :[] LINE 1 807-597—6114

RJ45 |
POLNET
ACP—5 LINE 2
LNE 3
RUT1 PATCH AS REQUIRED
LINE 4
LINE 5

COM CABINET WIRING



COMMUNICATION CABINET

BOOSTER

BULKHEAD COMMECTORE
wphaser TSX-MFF Caax Lighining
Protecton 5% MHz-2.7 GHz

TCP-IP with
2 Cell Modems

LAN
MASK 2:

CELLULAR E

MODEM 1
DIGI 74.198.252.16
SECOND MODEM

SIXNET 74.188.229.116

o

e x am mce vounmus pue w20 1 20 camar

.

SAME
- POLE

TO3M2 SWITCH
FIBRE

3M2 METERING CABINET

FROM FIREWALL

MAIN 1000010220
1O XD
172.24.96.81/29.7700
3z CONVERTER
L T0 g
D=3 COM124 100100
P
BF-430 a— 1
172 24 BE B1/20:.7700 RED ALT 1000010221
Web/Admin 80 Bl

T2 24 06,82/29:10001

15 ELS0T Multi-mode 1310nm

MAIN 100001 2480
. IOM XN
1722496, 830297700
M2 CONVERTER
LTO pegovs
ERNI I:N; Hiem| COM1,24 10100
WHITE
BF-430 o oM
172.24.06.B329:7700 FED ALT 1000012461
Web/Admin 80 B
SENTINEL

A72.24.66.84123:10001



Demo

TCP-IP vs Dial Up

- oEE

[} pewintiv - o BES | @ P3 WinTIM
Cornect Type [<none> Connect Type IFEF
DevicelD:  FTBHIDEIL DevieIo:  PrONDoiss2
Device Type:  [ioN Devica Type:  [fON
Customer 1000016650 Customar  [1D00017410
Recorder 1000016650 Recorder 1000017410
Read Progress: | % ReadProgress: [ T 0%
— ™ RX - -z ™ RX
Hide Cancel Hide Cancel
1 | ee .—l ee
Dataled Interrogation Status Detailed Interrogation Status:
WCOMM Interrogation Progress Report ~ Estabiishing Connection ...
Loadng TEM_IoN.dI Opering TCP/IP Port 7700 At Address 10.149.192.19
License check passed for ibrary di_std.di Started: 2017-10-17 7:56:30 AM
Attempting Modem Cannactian. .. ION 100114
Modem String: TIM using canfiguration fle: ION.CFG
Dial String: T18072745746 Reading TIM Configuration Fle ION.CFG
Running TIM Setup
Started: 2017-10-17 7:58:23 AM Open
ION 100114 TIM - OPEN PROCESSING
TIM using configuration file: 10M.CFG Actual & Expected Standard TIME
Reading TIM Configuration File ION.CFG Actual Device Time: 17/10/17 07:58:34
Setup Expected Device Time: 17/10/17 07:58:31
Open Reading Configuraiion
TIM - OPEN Get Partial Load Profie
Actual & Expected Standard TIME 10N for start of LP pointer
Actual Device Time: 17/10/17 07:58:28 LP Rec#: 594111 - 604191
Expected Device Tme: 17/10f17 07:58:27 Search for first record,
Reading Configuration Search for first record - complete
Get Partial Load Profle Reading LP - fon recorder 1
Asking 10N for stert of LP pointer. FReading Encoded Meter Reads:
LP Rec#: 349872 - 353052 Reading load ]
Search for first record. READING LOAD PROFILE - COMPLETE
TIM Completed: H17-10-17 7:58:41 A
" W
< » ¢

Dial-Up (Left) VS TCP-IP (Right)

1to 3+



Interval Metered Facilities
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A

ION Meter Distribution‘ _

o

ION meters by
Communication Medium

W Dial Up
mCellular RS
mSatelite

B -—h‘ = —
0 ,
. -d

= 20 TCP-IP, Target 50
3 Satellite, 2 Corp VPN

Cell 3G/4G Yagi/Booster
v .,’. Urs

Natwn al



Goals

Convert to TCP-IP

Upcoming Seal Expiries
F
Improve Communications

Reduce MTRS

JuaEhc

Hrovina al Fark



Questions




