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Metering Safety

Fatal Electrical Injuries

There were 166 electrical fatalities in 2019, which was a 3.75%
increase over 2018 and the highest number of electrical fatalities since
2011.

In 2019, 8% of all electrical injuries were fatal.
The number of electrical fatalities varies between ages:

11% of electrical fatalities occurred in workers aged 20 — 24
30% of electrical fatalities occurred in workers aged 25 — 34
27% of electrical fatalities occurred in workers aged 34 — 44
17% of electrical fatalities occurred in workers aged 45 — 54
13% of electrical fatalities occurred in workers aged 55 — 64




Metering Safety

Fatal Electrical Injuries

30% of all electrical fatalities occurred at a private residence. Industrial
places and premises accounted for another 30% of fatalities. Public
buildings accounted for 13%, street and highway accounted for 11%,
and farm for 6%.




How Dangerous Is

Metering?

Electricity is Organized Lightning -ceore carin

Any Voltage without current will not kill you, but any voltage
with current can kill you.




How Dangerous Is
Metering?




Safety First - PPE

Personal Protective Equipment
« Leathers

* Rubber Gloves
« Face Shield

* FR Clothing

« Safety Shoes




Arc Flash

What is Arc Flash?

While an arc flash is sometimes used interchangeably with “arc fault,”
an arc flash is more accurately defined as the light produced during an
arc fault. An arc fault is a type of electrical fault that results from the
breakdown of an insulating medium between two conductors where the
energy is sufficient to sustain an arc across the insulator (often air) and
can cause extreme amounts of light (arc flash), immense heat upwards
of 19,000 degrees C, and a resulting explosive pressure wave (arc blast).
These forces combine to create a hazardous condition that can vaporize

metal, destroy equipment, and pose a significant hazard to anyone in
the vicinity.
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Covering the Basics
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You are responsible for your own
safety and safety of others.

Wear personal protective equip-
ment nesessary for the job.

Always use equipment/tools/
machinery safely and properly.

Lift properly using your legs
and not your back.

@ Keep your work area clean.

Wear appropriate and safe
work clothing and footwear.

<7> Report any unsafe conditions.
Clean up spills immediately.

Report all injuries.

No alcohol or drugs to be used
or allowed on company property.
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More of the Basics

ELECTRICITY CAN KILL

+

Each year about 1000 accidents at work involving /
electrical shocks or burns are reported to Health &
Safety Executive.

Around 30 of these are fatal

Shocks from voltages over 50 volts AC or
120 volts DC are hazardous.
Even non-fatal shocks can ca
severe and permanent injury.
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ASSESSING THE RISKS

|

Electrical Safety

REDUCING THE RISKS FOR EMPLOYERS

WHAT DO THE REGULATIONS REQUIRE?

The Health and safety at Work Act 1974 states that:
Employers are responsible for

ensuring the safety and health LYY Y
of their employees and the
public, if they are at risk from
work activities.

The Electricity at Work

Regulations 1989 states
that: DANGER OF DEATM

+

+ Electrical systems must bo
constructed in a way that
prevents danger.

Employers, employees and the
self-employed must maintain
electrical systems as necessary
to prevent danger.

Employers, employees and the
self-employed should carry out
work on electrical systems in a
manner that prevents danger.
Electrical equipment used in
hazardous environments must
bo constructed or protected to
provent it becoming dangerous.

+

+

+
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Risk assessment consists of 5 steps:

01. Identifying the hazards.

02. Deciding who might be harmed and how.

03. Evaluating the risks and deciding on precautions.

04. Recording your findings and implementing them.

05. Reviewing your risk assessment and updating it if necessary.

Most common risks come from:

+ Contact with live parts.

+ Electrical faults, the risks are greatest wher
equipment contains a heat source.

+  Flammable or explosive atmospheres.

+ Harsh conditions where unsuitable equipment
can easily become live and make its
surroundings live and dangerous.

+ Confined spaces, where, if an electrical fault
develops it will be difficult to avoid a shock.

+ Equipment such as extension leads and flexible
loads which are particularly liable to damage.

PORTABLE APPLIANCE TESTING (PAT)

+

Only those with competent knowledge or experience or under adequate

'should work with, or on, electrical equipment that could cause danger or injury.

The Reporting of Injuries, Diseases and Dangerous Occurrences
1995 requires ployers, and other people who are in

control of work premises, to report:

+  Work-related deaths

+ Major injuries

+ Certain ‘dangerous occurrences’

For example an injury resulting from an electric shock or electrical bum leading 10 UNCONSCIOUSNESS,

resuscitation or admittance to hospital for more than 24 hours must be reported.

I electrical short circuits or overioads causing a fire or explosion, which results in the stoppage of the

plant for more than 24 hours o has the potential to cause death, the event must be reported.

How to report?

+ Online at www.hse, completing the online report form.

+ By Telephone only in the case of fatal and major injuries only. Call the Incident Contact

Centre on 0845 300 9923,

PAT is the examination of electrical appiances and equpment to
ensure they are safe to use as 5ome types of defect can only be
found by testing.

The Electricity at Work Reguiations 1989 require that any electrical
equipment that has the potental to cause injury is maintained in safe
condition

There are no specifications in the reguiations on what needs to be
done, by whom or how frequently. The frequency of inspection and
tessing depends upon the type of equipment and the environment it
is used in.

Testing shouid be conducted by a competent person with
appropriate equipment and the knowledge 10 carry out the
tests and to understand the results.

Labeling equipment that has been inspected o tested
s well as keaping records s not a legal requirement
but can be a useful management tool for monitoring
and reviewing the maintenance scheme.

Ensure people working on or with electrical equipment or systems
are ‘competent’ for the task. P—
Ensure the efectrical installation

Complies to BS 7671:2008 Requirements for electrical
instaliations.
+ s maintained in a safe condition.

Enough socket outlets are provided.

Provide safe and suitable equipment

+ Equipment must be suitable for its working environment.

+ Consider using air, hydraulic or hand-powered tools in harsh conditions.

+ Provide a switch near each fixed machine to cut off power in an emergency.

+ Replace damaged sections of cable completely.

+  Special electrical equipment should be used in potentially
flammable or explosive atmospheres.

+ Consider asking for specialist advice.

-

Reduce the voltage

+ Temporary lighting can be run at lower voltages.

4 Battery-operated tools are safest.

+ Portable tools designed to be run from a 110 volt
centre-tapped-to-oarth supply are available.

Provide a safety device, such as a residual current device

(an RCD), if equipment operating at 230 vols or higher is

used. AnRCD is a device which detects some faults in the

electrical system and rapidly switches off the supply.

A competent person should carry out preventatv

maintanance periodically.

REDUCING THE RISKS FOR EMPLOYEES

Visual inspection should also be done by employees.

Work safoly
+  Suspect or faulty equipment must be taken out of use, labeled ‘D0 NOT USE' and kept
securo until examined by a competent person.
1t possible, tools and power socket outlets should be switched off | EECETZ TR
before plugging in or unplugging.

Equipment should be switched off and/or unplugged before

cleaning or making adjustments. FAILED
Atways expoct that cables will be present and ve when digging in
the street, pavement or near bukdings.

Have overhead electric ines switched off if possible or maintain
safe working distance from the lnes.

The line o track operating company must be consulted before
starting work near electrified raibways of tramways

00 .

+

+

L]

A © Safety First Aid Group Ltd 2013

—A
The information contained in the poster is for guidance only and shoukd not be used as a substitute for recognised training. AB23(V1)
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More of the Basics

IMPORTANT

Always follow your own utility’s and PSC/AHJ’s requirements
and guideline for PPE, correct meter installations, and safety
procedures.
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Approaching the Meter Installation

Always approach an electrical service with caution and while wearing your full PPE.
Why?

Never stand directly in front of the meter when removing the meter
Before you even open the box or get the cover off....
* Live box
* Bees
e Other live animals
Broken Seal
Cover dropping off

Signs of Vandalism and Tampering

Storm Damage
Missing knock-outs
Cracked or broken conduit

Loose connections of the meter base, including meter pulling away from the

building wall and loose mounting screws
Inadequate fastening of the meter base and/or mast to the building @E’ 12



Approaching the Meter Installation
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Once the Box Is Open

Issues to Look For

Open line — open line side connection to
the meter socket.

Missing neutral — missing neutral
connection to the center lug in the meter
socket

Cross phase condition — cross wiring
between the test block and the meter
socket.

Hidden jumpers line to load — diversion on
both legs.

Dead Short - dead short phase to ground
on the load side of one leg of the socket.

Partial Short - partial short phase to ground
on the load side of one leg of the socket




Once the Box Is Open

Issues to Look For

Mechanical breakdown of components
Excessive moisture
Environmental contaminants

Frequent meter change outs (resulting in
loss of jaw tension)

Excessive electrical load (overload or short
circuit)

Loose or melted conductors

Ground settling

Signs of previous arc flashes

Corrosion levels on components




Once the Box Is Open

Issues to Look For

Back fed meter socket

Ground fault

Phase to phase fault

Pulling a meter jaw with the meter
Evidence of a hot socket

>,



What Is a Hot Socket?

Hot Sockets are not a new phenomenon. Virtually every meter man has pulled a meter with
a portion of the meter base around a blade melted and virtually every utility has been called
to assist in the investigation of a fire at a meter box.

AMI deployments because of the volume of meters involved put a spot light on this issue.
— What causes a hot socket?
— Are the meters ever the cause of a meter box failure?

— What are the things to look for when inspecting an
existing meter installation?

— What are the best practices for handling potential hot
sockets?

This presentation will cover the results of our lab
investigation into the sources for hot sockets, the
development of a fixture to simulate hot sockets,
the tests and data gleaned from hot sockets, and
a discussion of “best practices” regarding hot sockets.




Root Causes

Common Features and Common Sources of Concern

 Pitted and discolored meter blades

* Melted plastic around one or more of the
meter stabs (typically the plastic around one
stab is where the deformation starts)

* Pitted and discolored socket jaws
* Loss of spring tension in the socket jaws
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Root Causes

» Calipers show a .01” gap, with

that size gap between jaws
and stabs we were able to
heat meter stabs over 1000
degrees Fahrenheit in a few
minutes.

The rough spots you see on
the post-test jaw next to the
calipers are over .005” high.
This surface degradation
appears on the stab as well.

Between the two surfaces
you can have large gaps,
along with insulating by-
product of the arcing, that
can sustain heavy arcingin a
solid state.




Root Causes

1 56 55 13 22
2 54 53 7 6
3 36 32 6 6
4 33 31 0 0
5 28 31 0 0
(] 3 18 0 0
T 23 15 Lo} a
8 19 14 0 0
] 16 15 0 0
10 16 15 0 0
11 16 15 0 0
12 15 15 0 0
13 15 15 0 0
14 15 15 0 0
15 15 15 0 0
20 14 13 0 0
25 12 12 0 0
30 11 11 0 0
Insertions, Heated Jaws vs Normal, Heated at T00°F for 5 minutes
60
& % + Nomal #1 © Normal #2 Heated #1 » Heated #2
45
] +
[-]
O +
E a0 o0+
5 +
i
= b4 +
+
15 o tF5es e %
¢ Y
=
v} MMM MMM MMM £ » o
0 3] 12 18 24 30



Billing Issues

* Any mistake in any part of the service can
cause a billing issue

humwo -




Billing Issues
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Billing Issues

e CT’s Mis-wired
e CT’s Shunted
 Wrong Label

 Magnetized

..



Billing Issues

Reversed CT
Secondaries

Crossed CT’s

Mis-wired Test
Switch

Test Switch Left

Open
<>,




Billing Issues

e |naccurate Meter

* Incorrect Multiplier
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Billing Issues
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Billing Issues

Incorrect Multiplier

Difference between meter reading

and actual energy usage
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Billing Issues

Incorrect Multiplier

Difference between meter reading
480:120 and actual energy usage

VT's —480:120 = x4

humwo -
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Billing Issues

480:120

Incorrect Multiplier

Difference between meter reading
and actual energy usage

VT's —480:120 = x4
CT’s —400:5 = x80

..



Billing Issues

H1

Incorrect Multiplier

% -  Difference between meter reading
Qﬁi :i fe 7 480:120 and actual energy usage
Grounsh — C‘-/_X - VT's—480:120 = x4
X1 X2 40@ - CT’s—-400:5 =x80
= B
§ @ 31 Multiplier = 320
I :
o Rt T The multiplier is
! ; } , multiplied to the meter
TR registration to equal
i primary energy used.
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Useful Tools and Equipment
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Questions?

Rob Reese
TESCO - The Eastern Specialty Company
Bristol, PA
215-310-8809

This presentation can also be found under Meter
Conferences and Schools on the TESCO website:
www.tescometering.com
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http://www.tesco-advent.com/
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