Smart Meter
Project Title:Infrastructure
(Customer Meter) Sotat | A KEae
7
Project Short Name:| Self-Contained Meter|1 Phase
Project Manager| 3 Phase &5
CT Meter|1 Phase (5K) 4
a— -
RISK ANALYSIS RESIDUAL R
HAZARD ORGANIZATION ACCIDENT SEQUENCE o ISK ANALYSIS CONTROL MEASURE MONITORING
i e Worker ker | Public | P o % yben
4 et Bhipiad conteol | iR Worl wslie | pubtic | "E | Enviro. [ Enviro | control [ T VRIS T o | Contrel
i Residual | Residual | Residual | Residual | Residual Freq. | Risk | Measure Owner
Control Measures Under | Severity Severity Action |  Control Comments /
Measures Consideration Level Ty o | Sy | B Risk v ey L e ] Status | L | Measures | Documentation | eme!
: (select) | (auto) | (select) | (select) | (auto) from list)| (auto) | (select) group)
Electronic Self-Contained (1Ph & 3 Ph) Socket Type Meter: Design
Public Injury
Property damage
Electronic |- Explosion of meter :"l‘:"';:::"ry“;‘:’r‘“ Public nmé# 79529 [2009]
System Self |(Catastrophic fallure | o1 BoH eystem |- Di0ital CIS type meter Perform studies on
prirer | contained of MOV-Metal Oxide [“rse Y ° blackened & blown from 2ot o N Sy ——
20 | (1Pha 3ph) |Varistor) i meter bases. Electrical |None s6- A No Longer
1 | (Electrical) sl transmission lines (i.e. = 100000 | 4 - perhaps there is type| b Controls -
Socket Type |- Projectiles off of mechanical meterno  [identified Fatality equired
Equipment ' l6okv) to distribution " e years of meter that is more Competence
Failure Meter the explosion hit a line (i.e. 25KV or 12KV) issue. Customer digital prone to failure
(<=200A, |member of the e vares, cauesd | |Fauipment damaged and
600v)  [public & power outlet blackened
by MVA, falen tree, ete (o4 0 TC
-Mtg Aug 24, 2012 (No
fires or injuries)
ITRON meters have
Better meter design L1-1/ Enginecred | **1°" Z"f’;&'}iﬁf !
1 - MOV more tolerant 56 - Fatality| 1,000,000 3 In Service Controls - dé’s‘;ﬂ o0
to high energy years Dissipate | C o oot
report)
Better meter design 85- 2-1/ Not Engineered
1 - Contain explosion Permanent | 100,000 3 s Controls - Not practical
vith barrier disabiity | years Contain
There was a plug
(weak spot) in
sensitive area that
Better meter design could be used as
e L1-1/ Design
- Dissipate explosion g Not “pressure relielf" or
1 vith a break-off plate S0~ Fatalty ‘“:::’0 3 Selected g":”;‘; "sacrifical part” but
(directs explosion) ¥ ubstitute Measurement
Canada disallowed
such plug and it is
now welded shut
Minimize Distribution pest Desion | \oeq confirmation
$6 - Fatality| 1,000,000 3 In Service Controls -
Underbuild Design
years Minimize
System primary
surge arresters
- Distribution surge
arrester (2nO) failure L0-1/ Engineered z
fi
4 rate at 0.1%, while 6 - Fatality| 10000000| 2 In Service Controls -
high voltage is even yrs Dissipate
lower (ref. INMR Vol
11 No. 1, January-
February 2003)
Non-effective, typical
_ home surge arresters
g 101/ Engineered
individual home surge Not are for short duration
i arresters S6 - Fatalty| 10.000000| 2 Selected %“’"‘]"’L‘ surge, this type of
e — fault will have longer
duration
-1/ Design
Fuse on secondary Not Not a BCH or North
1 ransformer 56 - Fatalty| 10000000 2 Selected Controls - | “\r iean practice
yrs Eliminate
SMI (customer meter) HL D11.xls 1
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TISK ANALYSIS RISK ANAL CONTROL MEASURE MONITORING
[AZARD ORGANIZATION ACCIDENT SEQUENCE - Residuat | Workee | Worker | pubtic | pubtic | pubtc | T Lot Enviro. [ Envio | comvot T\ T B T o Lo T Control
3 Current uwle | puic Enviro Residual | oo idual | Residual | Residual | Residuat | Resigual | E™7° | "coa” | "Rigk | Measure | owner
Fanbtar Soveriy | ol | Risk | Soverity | O Severity Severtty Action |  Control Comments :
o | Lovel | Lowel | orech TR TSR S SEE] Sovty | Fen. | Rk Lot || buner | comsocy | Oote | Measwes | Documentaton | ‘eme”
. Measures ~~~'m A (select) | (auto) | (select) | (select) | (auto) | )| (awo) | (seloct) ey
Public Injury
Electronic P S bl surgo arrestors
Set - Distribution surge
caused system [Public nm# 78529 [2009)
Syem | contamea frive at customer g bv:w  Dighal C18 type melar B-1 arrester (znO) tature 10-1/ ) Engineered | .. confimation
® (1Ph & 3Ph) fhome inftiated at Hnes (ie. & biown from None 10,000 4 rate at 0.1%, while S6 - Fatality | 10,000,000 2 In Service Controls -
ioman | Socket Type fmeter (outsida o [meter bases. Electrcar [t years) high voltage is even » i
Equipment [69kV) to distribution
Falkre D_Anr house) ine (1.e. 25KV or 12KV), no [lower (ref. INMR Vol.
feud, or vice versa, caused [issue. Customer digital 11 No. 1, January-
L by MVA, fatien tree, etc equpment damaged and|  February 2003)
[power outiet blackened
(potential fre)
M Drstribution SAEAL ors
nme ; I Service Controls -
Undertuiid Design s6 - Fatay) 10000000 2 Minimize
Non-effective, typical
home surge arrestars
10-1/ Engineered
Not are for short duration
ERPRASNE tsns S 6 - Fataiy[ 10.000000| 2 Selected Controls - |~ e, s type of
et e Dissipate | oot wil have longer
. durabon
-1/ Design
Not Nota BCH o North
Fuse on secondary 96 - Fataity| 10000000 2 Selected Controls - | oo practice
Jtransformer 1S
ﬂmmetershne
UL XXX Flammabity
rating
-1 Design
U o0 Ssmunts 96 - Faaity| 100000 | 4 In Service Controls - | Meters are not UL /
material in the meter years Minimize  |CSA certified, but this|
may change 1o
consider ANSI stds
as alent
Estabiisn safety
ams
jon ail meters
1o ensure
are stil L2-1 Stillin cw
compiant to codes 96 -Fatalty| 100,000 4 Review Mirimizn.
0. Area asound yoars
Joutiet must be cleared |
o 1 m to minimize fuel
Jor burming (1 e
[Public iyury
I High energy surge {Property damage | Systeny pnmary
overioads meter surge arresters.
oed caused system [Public e 79529 [2009) - Distribution surge
System | Contained fFve inside customer o i CIS type meter u-17 arrester (2n0) taikure L-1/ Engineered | ;04 confimation
Fare. | (1pn & 39n) Jrome intated at [ COMactof e abipvetmpak s | Y | 5 v oysdes 56 - Fataiy| 1000000 [ 3 n Service Controis -
(Eim Snchut Ty Juetuh Svint 09 mvmmm. Imter bases. Electrical [°ted Faalty | years nigh vottage is aven yoars Dissipate
Faiure oo 0 p ine (1e. 25KV or 12kV), [mechanical meter no h—"marmmt_u
(<=200A, or vice versa, caused  [issue. Customer digital / 2003)
— by MVA. tallen tree, efc [equpment damaged and| Feoruary
|power outiet blackened
|ipotental fire) .
L0-1/ Design
IMinimize Distribution 56 - Fataity] 10,000,000 2 n Service Controls
Underbuiid Design 113 Minimize
Non-effective, typical
home surge amesters |
-1/ Not Engneered | .o ¢ chort duration
inaividual home surge 56 - Fataiey| 1000000 [ 3 —— Lol el etone-
amesters years Dissipate | ..t wil have longer
durabon
= -1/ Not Design | oy 5 BCH or North
v 56 - Fatamy| 1000000 | 3 Silacted Controls - | ", 7.61ican practice
s ]
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-
ACCIDENT SEGUENCE RISK ANALY RESDUAL RISK ANALYSIS CONTROL
T T q WOTRET "Reswouar TYpEOT
s  Public Public | Envio | oo | Eio | oo Controt | Residuat | orker | Workec | Public | public [ pubic [TERT T Enviro. [ Enviro | Control - Control
Severity Risk | Severity Risk Residual | Residual | Residual | Residual | Residual Freq. | Risk | Measure Ce—— Owner
Level Level | Leve Levet | et Freq. Risk | Severity | Freq. Risk (select | Level | status | " (name !
e (seloct) (auto) . (o) | Conmieration | Leve' | (soect) | (auto) | (sotecy | fsotoct | qauno) | ‘evel {auto) | (select) Wt aroup)
Establish safety
inspection programs
on all meters
penodically to ensure
are stil -1/ Design
3 compliant to codes 56 - Fataiity] 10,000 4 RS"" n Controls -
(L. Area around years) — Minimize
Joutiet must be cleared|
0 1m to minimize fuef
for burning (ie.
vegetation))
E's“:" < Other system fauits surge arresters
System (i.e. pole transformer - Distribution surge
Failure: ('mm?m"") |- Fires Propagation  |failures, UG cable faut, |Public Injury - . s | -1 Jarrester (znO) faiture L-1/ Design
4 | Eectican | C705 10 fof fault o meter or  Jetc) Y Faany | 190 | 5 rate at 0.1%, while 6 - Fataiity| 1000000 | 3 In Service Controls -
Equipment jmeter base |Property damage years [high voitage is even years Minimize
Failure (:'_ o) Inm #65974 [2006], lower (ref. INMR Vol
preson 73937 (2007 11 No. 1, January-
February 2003) —
Lo-1/ Design
e D'E';”";‘m" 56 - Fataity| 10000000 D n Service Controls - | EetEoRITRAton
yrs Minimize
jonly Seif
IContamed
Jmeter that is|
rated 300V
Jor less and
jeurrent
Meter measuring on [200A or less)
the tine side and faut with fautt @2103KA,
Electronic current for this line can Jcurrent less. disconnect switch
Self reach above 10,000, than become fused
Work Contained which can damage the 110,000A B3-11 [Pertorm through taut o
Environment: | (1Ph & 3Ph) | meter 3 Ibe wired hot| S6- . S1-Near | L4-1/ @ extreme fault
s Fire in meter [Worker injury 10,000 festing(20 to 25KV,
High Electrical] Socket Type |*° Faaiy | Lo 4 :;“':‘:Lms Y miss 1,000 years| 1 b Service levels, testing is
Potential Meter [Nowhere in desion Ret. nconclusive
(<=200A, shows that it has
600V) | considered fautt current| jt for Need test report /
in designing meter |Secondary documentation
location Voitage
Revenue
Meterng |
750V and
pess).
Jjan.28,
2010
[Meters are designed ‘
o ANS! standards
Jwhich can withstand
10,000A for 4 cycles Sty
e S1-Near | L4-1/ 1 i Need documentation
actvate within 1 . 5,000 yones
cycle) - EXCEPT IN |
[DOWNTOWN
VICTORIA
Special Distribution
instructions 1o install
kbl s1-Near (5-1/100| 4 N Need reference to DI
and not typical Nméﬁ miss years . from
for Downtown Victoria
Common to ALL Existing CT Meters: Design b ol s el o
SMI (customer meter) HL D11.xs 3
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ACCIDENT SEQUENCE

RESIDUAL RISK ANALYSIS

CONTROL MEASURE MONITORING

Worker Resigual Type of
Proposed Control | Resicual | ik, | Jhorler | Pusle | Publle | Public | o Foviro. | Emiro f Control | o0 | Gompleted | RiskReduction | SOmo!
2 Residual esidual Freq. | Risk | Measure _ Owner
Measures Under | Severity Freq. Risk Severity | i Severity Action Control Comments /
Consideration | Level i o Leve) | (Ssat f Lewh | Status | T | Measwres | Documentation | (™!
(setecty | (tlect) | (auto) | (select) | (select) | (auto) | " |romiist)| (auto) | (select) et ° group)
Public Injury = |
High energy surge Property damage
overloads meter i :
System . Firo caused by |c2Used by BCH system|Public nmi# 79529 [2009] Perform studies on
Failure: | 1phase &3 [ -5 7sPe W |- Contact of - Digital CIS type meter ) S5 - fincidents at Mission : S System
6 | (Electrical) | phaseCT | 0 O e i lines (i.e. & blown from [None Identified Fataity 1,000 - |- perhaps there is type| : ps “”9‘;' Controls -
Equipment Metor | "5 69KV) to distribution  |meter bases. Electrical years - |of meter that is more z b e Competence
Failure line (i.e. 25kV or 12kV), [mechanical meter no prone to failure :
or vice versa, caused  |issue. Customer digital
by MVA, fallen tree, etc [equipment damaged and| S
power outlet blackened :
(potential fire) £e
System/ primary
surge arresters
- Distribution surge ! £
= :|arrester (ZnO) failure -1/ : Engineered
6 = Jrate at 0.1%, while 6 - Fatality| 1,000000 | -3 In Service Controls -
<. :|high voltage is even years k Dissipate
= rower (ref. INMR VoL
- |11 No. 1, vanuary-
- |February 2003)
Individual home sur N P : Not Engineered
¢ - arresters by S6 - Fatalty| 1000000 | -3 Salscied Controls -
: years = Dissipate
-1/ 5 Design
. Futaon seconcary $6 - Fatalty| 1,000,000 e Controls -
years Eliminate
3-1/ s =5 Design
Use non-flammable | stinin
° material in the meter 86-Fatally| 10,000 Reviasi Controls -
years) Minimize

Existing Electronic CT (1Ph) Socket Type Meter: Design

l

l

Existing Electronic CT (3Ph) A-Base Type Meter: Design

Electronic Self-Contained (1Ph & ;'s»Ph) Socket Type Meter:

Operation & Maintenance

reinstate the load

raduaily

s i - JEnergy (Not Demand) .
fiy ~ |smart meters
5 - Option to use
instructed to - Bhenid Y
have their | ol
, meter from|
main switch :
any possible load
Installing / pulling meter OFRN s ctions bef
Electronic g " pung to meter connections before
under load d pulling or installing
Seff connection
systom | ool Pt meter. athough the
ilure: - s3- ] [ i
Failure: | (1ph & 3Ph) [Worker exposedto | ¥ 83004 [2010] may not L5-11 narnat prackce B0 | o et | 15 4700 Stillin Design
7 | (Eectrica | ¢ T e flaeh installing meter, arc  |Worker injury comoty |22 100 voars request customer to S i 1 . Controls -
Equipment ooy flash P disability v open their main yors oview Minimize
Failure =Y switch) :
feetin, - PLT sustained burns More: - there are other =
600v) problem for
on forearm logistics problems
disconnect.
with using the
PPE (safety dlsce‘nnecl switch
glasses,
rubber
gloves) 2 £
[Standard procedure is
N o ask customer to : :
open their main switchi
= |(remove the load), do | SO - Near [L5-1/100 1 £ Systom
2 the work with the miss years = In Service Controls -
[meter, and then Competence

SMI (customer meter) HL D11.xls
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ACCIDENT SEQUENCE

RESIDUAL RISK ANALYSIS

CONTROL MEASURE MONITORING

. Worker Resiauar TypeoT
Enviro Worker | Worker | Public | Public | Public Enviro. | Envi
Enviro | S0 | Propased Control | Resicuat | U | HoRer | PubE | PO | PO | e | 51 B coniol |t | Gompisteds| | Rk Redustion: | Somo!
K . req. | Risk | Measure ; Owner
Frea. | o | MeasuresUnder | Severity | Risk g Severity Action | Control Comments /
(select) Consideration Level i et ey Hik feo e ] Statue | o ] easures | Documentation | (2!
(auto) | ooy | (select) | (auto) | (select) | (select) | (auto) | " Imomiist)| (auto) | (select S group)
1255 | Another standard
i+ Horactice is to ask PLT b System
<= o disconnect from the| SO~ Near | L5-1/100 1 In Service Controls -
: miss years <
|primary or secondary Competence
side if necessary
: s2-
Treatment . : PPE -
7 [ Wear face shield by medical | ° B’a:m 2 In Service Personal
professiona| ” Barrier
- Juse meter puller to T s'z A "

; _ |pult meter (ads e [ L5-1/100 2 i Sytem
distance between | 2 medical | o 0 i In Service Controls -
worker and flash) : jConpéiinca

Common to ALL Existing CT Meters: Operation and Maintenance
bel
o Self shorting meter
Work Meter was not shorted stecnotihg socket (meter wil
Environment: | 1 P35 &3 o ver exposedto [before removal causing X rat i Bay | SA- 15-1/ autsmaticaly be: s4- L2-1/ P Design
s "™ | phase CT ; 5 d Worker injury CT meter | Permanent | 100,000 2 Controls -
High Electrcal| Pe%® €T Jalectric potential [a buikd up of voltage on aabity | 100 years shorted when meter is| 7o Review 2
Potential the terminals being pulled fromthe | 528y | years Eliminate
PPE (rubber
socket)
gloves)
Cockmechanism to
s4- 121/ : Design

5 prevent meter from | Permanent | 100,000 2 Rsnu In Controls -
detaching if meter has| disabilty | years ey Eliminate
not been shorted

(CT meters located ata B
Work low traffic area of the .
h 1 phase &3 e s3- | La-1/
g |Envionment| oo oy [Dolaved Emargency [bulding 0e. Kworker |, L Call check |Temporary| 1,000 None required :
Poor ool [Response working alone, no one berio | [ s -
Accessibility may notice for days if £
worker s injured)
-6 transformer meters -
in the system were not .
equipped with potential s
Work Worker contacts line [transformer, hence e =
: 1 phase &3 : Loence. L-1/ Smart meter L0-1/ Design
: N s5- 2 " g
1o; [ Enviooment | ;g oy vokage whis rosel woukd b Worker injury one - |1.000000 -Standardize and [ 5°-N*2" | 10,000,000 [ 4] Sty Controls -
High Electrical| P'i%® T Jworking with test | working with primary dentifed | Fataity | 7003 Fodpiruial miss - = Review I
Potential o block Voltage (347/600V) on e L : i ENrinets
the test block while =
expecting secondary :
voltage (1207240V)
- |Work procedure:
Double check
Voltages before L0-1/ - : su Systom

o commencing job |5 - Fataiity| 10.000000 | 1] Ei Controls -

(make sure hand-held yrs i Competence

meter can take
347/600V input)

Existing CT (1 Phase) Socket Type Meters: Operation and Maintenance

SMI (customer meter) HL D11.xis
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RISK ANALYSIS
ACCIDENT SEQUENCE ICANA RESIDUAL BISKANALYSIS: GONTROL MEASURE MONITORING
: | Enviro | reotar | Worker | Worker | Public | Public | Public | "oo°" | Enviro, | Enviro | com it
Envito | “pjgy, | Proposed Control | Residual | ¢ jisiuy | Residual | Residual | Resicuat | Resicust | E™'° | “req | Risk | messine | Next | Compieted | Risk Reduction Py
Freq | [ He.um::' Under | Severity |~ 0¥ T T Rick s:v.rllty G 1| statue | Action | control Comments / el
(select) | = | Consideration Level Ssve evel by
(auto) (selecty | Gelect) | (@uto) | (select) | (select) | (auto) | =Y [rromiist) (auto) | (selecty | D¢ Maniins || Dosumsralion’ [ @ roup)
Worker -
training e
CT (1 ph, socket type) P, -
meter and normal :
b have
meter can b instaled e - [ierent baserjaw
tonase ::::zz::::)u fire [into the same base lavetingon | ¢, e -~ |configuration between ot : i S
" - itk " - 7 Ameters (i.e. CT would ) i e A su
o ‘ﬁ;:::” - Projectiles off of  [inj# 75023 [2007] - | Vorker injury it ‘gfg)’ ~  rave 5 jaws whil seir| S5~ Fetaity| 10.000000 . 4 ; ::Jlula:« Cortole’s
the explosion iworker inserted meter & § » GEEEEN  ntakied would have s i i Minimize
lectronics e
when CT meter should . o :
" will show no ]
have been installed and| ’ £ i
el display due i
to different - i
wiring in s : : ik s ;
meters s e e :
Existing CT (3 Phase) A-Base Type Meters: Operation and Maintenance
Worker accidentally ¥
contacted energized i i i - 3
components o cause : i
ph-ph fault of energized :
inthe
meter enclosure while ;
performing meter tests : f £
(clip onto wire) i g
A : As part of SMI,
Inm #75789 [2008] - o : : i Jeonvert 3-ph T A- :
3Phase A- [Worker exposedto | -1 accidentally swung na‘i’nir:g’ s4 : za " mm:‘(nns oo i ]
- prenay - ’ : {type as el (eliminate|  s4- 12-1/ : , i
12 | Other Base CT [arc flash or contact :":::;l’;“;‘,’s' M Norker injury e ,.‘./,, 3 -~ |dangling wires off | Permanent| 100,000 v : Sifln Lol
Metor |alectrcal potential  [P18R00 BT Use of disability = B - |meter and reduce disabilty |  years = Review Minimize
Meter tech contacted COVOripy Y 1 fneedforany
ph with other ph wire £ - - |handtools during
inm #1661 [2004] - test : : * [meterwery :
probe came loose and i ;
contacted energized e : i g
part = ; e
in #1105 [2001] - Meter i = Fre : :
tech contacted i i ' :
energized buss with i o s
uninsulated tool : et § s
T |aspartor smi,
3 Phase A. | EXPlosion andfire  Worker misconnected S sy B 3'”9";7 “'m o
" |(meter fautted) cables coming off the . Worker ) i S8 Mbeor ¥ gap = =1/ st Design
13 Other B::" cT | Projectiles offof [test box into the meter |Worker injury iraining i 10,000 2 : 22 type as well (eliminate |S5 - Fatality| 10,000,000 | - E i Rwi:’;{ Controls -
1 lthe explosion and energize meter abllty’| yeurs) oo : esilIof connesting e Efminate
22 Jcables 1 by 1 during e
moter work) e
As part of SMI,
convert 3-ph CT A-
Switch on test box did Base meterto socket | o
not short the CT and i (this N
3 Phase A- s4- type as well ( Treatment "
T e Baso CT | /Vorker exposedto | worker removed meter | |\ injury Worker L5-1/ 3 nelps workertobe | S |15 - 1/100 2 stillin Design
Moter _|electric potential  [causing a build up of training ottty | 190 vears further away from arc . years Review Controls ~
voltage on the isability when pullng meter) 5 Minimize
terminals However, this does
not help with wiring
jobs
Use clip-on probes to . System
14 check if the meteris | S ;;"“ E8=4//400 G | Sl Coyr;rols :
actually shorted YoRTS Review Competence
Common to ALL Existing Meters o
6
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