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Electrical Power Munich RE =

Transmission and Distribution
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The Service Point Is Defined By Utility Co. (B Munich RE =
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Single-Phase Electrical Service m Munich RE
Hartford Steam Boiler
/7747277727777 77zZzzzzz2z22424
4__', | = Most systems are
120/240 V, 3-wire, single
120 voIts | § phase, grounded neutral

systems

= Three utility wires
provide two usable
voltages

= 240 volts is used for
large electrical loads in
home

= 120 volts is used for all
lighting, small-appliance
and convenience
receptacles
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Electricity Usage Is Measured For Billing ':i:-‘-..‘.._....--;3 Munich RE =
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= Customer installs and
owns a meter socket for
the utility provided meter

Electromechanical

= Ultility installs, calibrates
and maintains the
electric meter

= Meters are read
manually or
electronically by the
utility for billing

Electronic = Electricity is billed
monthly based on the

kWh consumption
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Electrical Service Equipment \E2)  MunichRE =
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= Service-equipment is the
main customer point of
disconnection from the
utility-supplied electricity

= Most service-equipment

has a single “main”
switch or circuit breaker
ahead of the branch-
circuit protection

= Main and branch-circuit
breakers are typically
housed in the same
metal enclosure

Branch circuit breakers
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Three-Phase Electrical Service: ::-__  Munich RE
Small Occupancy, 208Y/120 V
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Panelboards & motor starters

Transformer

Main service equipment

Fan and blower loads i
Heating equipment Lighting and receptacle loads

A
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Three-Phase Electrical Service: Munich RE
Large Occupancy, 480Y/277 V
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Main service equipment

Switchboards & panelboards
Transformer

el LY

Transformer

Motor control center
Ranelboard

T

Lighting

240 V loads

Central Chiller

Air handler

Motor loads 120 V loads
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Service Entrance Equipment Munich RE

Three-Phase,480Y/277 \V
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Electrical Distribution Panelboards Munich RE

Three-Phase, 480Y/277 \V
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CONDITIONS OF INCREASED RISK

Risk Solutions
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Occupancies That Do Not Have Competent, Munich RE =

Onsite, Electrical Maintenance Staff

Hartford Steam Boiler
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= No guidance as to the
general equipment age
and fitness for use

= No awareness of
technological advances
for safety and circuit
protection

= No immediate
responder to failed
electrical equipment

= No planning for
replacement of end-of-
life equipment

= No history of failure
events

© 2017 The Hartford Steam Boiler Inspection and Insurance Company. All rights reserved.



Occupancies That Do Not Have An Active
Electrical Preventive Maintenance Program
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Hartford Steam Boiler

= All electrical equipment is operated until the point of failure.

» The electrical equipment maintenance recommendations and
frequencies are not known or followed.

= No electrically qualified person is assigned the responsibility for
the proper operation and maintenance of the electrical equipment.

= Critical electrical spare parts are not kept on the premises.

= Emergency contacts of personnel familiar with the electrical
systems are not known or recorded.

= Random electrical service providers are called when electrical
systems are not functioning properly.
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Levels of Electrical Munich RE =
Hartford Steam Boiler

Preventive Maintenance Programs

VA

Corrective/Reactive Preventative Maintenance Predictive Maintenance

(Breakdown Maintenance)

VACUUM &
1 FO
MCTOR{2UMF
EVERY MU
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Proper Electrical I\/Iamt_enance Program ——
Depends On Many Varlables Hartford Steam Boiler
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Munich RE _E§

Age of Building Is Less Important Than Age
of Installed Electrical Equipment
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= Opened in 1931 (84 years od)
= Half-billion dollar investment in 2006
= 2.2 million square foot iconic skyscraper

= Deep-energy retrofit with 38.4% energy
savings

= 6,514 windows in the building upgraded

Responsible building ownership and capital
investments for new electrical and HVAC
equipment reduce the risk of equipment loss,
equipment breakdown and business
interruption losses.

What is the insured’s recent history of
electrical capital improvement projects?

https:/ re_State_Building_by_Da
one_crop.jpg#/media/File:Empire_State_Building_by_David_Shankbone_crop.jpg
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Occupancies With Other Non-Electrical
Aging or Failed Building Systems: me - MunichRE
Collateral Electrical Equipment Damage
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CORRODED FLOOR DRAIN PIPE
DESTROYS LIGHT FIXTURES AND
CEILING TILE BELOW

CEILING VAPOR BARRIER LOSS
CORRODES HANGERS AND
EVAPORATOR

LEAKING DRAIN ABOVE
DESTROYS ELECTRICAL
BUSWAY BELOW

POOR SPLICES IN FIXTURE
CAUSES FIRE LOSS TO
EQUIPMENT AND BUILDING
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Occupancies With Customer-Owned Munich RE

Outdoor Switchgear
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Hartford Steam Boiler

= Usually in out-of-the-
way, neglected locations

= Switchgear rarely can be
shut down

» Qualified person needs
to evaluate the
switchgear condition

= Subject to constant
weather conditions and
corrosion

» Wide temperature
swings due to
seasonality and solar
heating
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Occupancies That Utilize Make-Shift
Methods for Equipment Life-Extension
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= Switchgear is at end-of-
life

= Equipment should be

NN
=y
replaced

o, |iam M IF !
= Water has penetrated
the roof of these

enclosures

Ui/

= Owner solution is to
install a rubber roof over
the switchgear rather
than replace

= Has this change affected
the enclosure’s ability to
dissipate heat to the air?
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Occupancies That Are Near Saltwater Air (S Munich RE =

Hartford Steam Boiler
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= Exterior electrical
installations are
subjected to accelerated
corrosion

= | eaking saltwater enters
the live electrical parts

= Saltwater is highly
conductive to cause
short-circuits and
ground-faults

= Corrosion deteriorates
the conduit joints and
equipment grounding
continuity
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Occupancies That Have A Parking Garage Munich RE =

& Winter Conditions
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= Parking garages with
winter conditions bring
road salt into the
structure

= Joints in precast
concrete planks leak
road-salt and water into
the rebar and electrical
conduits

= Complete conduit
systems can be
destroyed in a short time
if slab cleaning and
maintenance is not
performed every season
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Occupancies That Have Original Rubber Munich RE 38

Insulated, Tinned Copper Conductors
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=  Old rubber insulation
dries out with age

= |nsulation becomes
brittle and develops
cracks

= Dry, brittle rubber
insulation wicks
moisture

= Moisture makes the
insulation become
conductive

= |nsulation that conducts
causes short-circuits
and ground-faults
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Munich RE
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Occupancies That Have Underground
Distribution Cables for Campus-Like Buildings
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= Low- or medium-voltage
distribution is owned by
the insured

= |n smaller occupancies,
this similar equipment is
owned by the utility
company

= Conductor can be
direct-buried or in
conduit banks

= EXxposed to water in
underground cable
vaults

= Many systems are at or
past their end-of-life
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Occupancies That Have Federal Pacific Munich RE =

Electric Stab-Lok® Panels Installed
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=  Stab-Lok® breakers
flooded the market but
lacked proper UL testing

=  2-pole breakers
frequently do not trip
when overloaded

= Internal panel busbars
can loosen, overheat,
spark and cause a fire
or outage

= Complete panel,
including all breakers,
must be replaced when
discovered
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Occupancies That Have Busway Installations
(Especially Vertically Run Busway)
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= Busway is vulnerable to
accidental water
discharges in the
building

= Busway has joints every
10 feet

= Vertical busway
penetrates each floor in
a multi-story building

= Busway is rarely
inspected or maintained
per OEM manual

= Busway supplies major
loads to building

= High Bl loss probability
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Occupancies That Use Emergency or Munich RE =

Standby Generators
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= Old generator
replacements can
activate many new
building and electrical
codes

= Transfer switch parts
are proprietary

= Generators are inter-
connected to the main
service conductors

= Transfer switches can
be difficult to work on
due to two sources of
power available
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Electric Utility Perspective Munich RE &

On Power Quality

Y/ ziizz722727z27777724474477277777777222272444447Z2ZZZZ/Z7ZZ7ZZ /777777777777

Hartford Steam Boiler

Soecilications for Electrical Installalions

10.6 POWER SUPPLY TO VOLTAGE SENSITIVE EQUIPMENT COMPUTERS AND SENSITIVE
EQUIPMENT

Customers who use computers, microprocessor controlled equipment, solid state devices, x-ray equipment,
or other voltage sensitive electronic equipment should consider the installation of auxiliary devices designed

to protect this equipment from power disturbances. These power disturbances may be in the form of voltage
sags or surges, spikes, temporary loss of power, or any other deviation from normal. The Customer may have
to safeguard this equipment by the application of line filters, solid state line-voltage regulators, transient suppressors,
isolating transformers, uninterruptible power supply (UPS) systems or motor generators. Utility distribution systems
normally operate between certain voltage limits as established by National Standards and state rules. The
Company should be contacted for further guidance.
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Occupancies That Do Not Implement Three Munich RE =

Levels of Surge Protection
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= Tpye-1 isinstalled on
the line side of the main
switch

= Type-2 is installed at all
remote panelboards

= Type-3is installed at
each point-of-use

=  Communications and
data circuits should be
protected from surges

= Surges are only one
type of many different
possible power-quality
problems
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Three-Phase Occupancies That Do Not Have
Phase Failure, UV and OV Protection

Munich RE
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Phase failure is a
common occurrence

Under- and over-voltage
(UV and OV) conditions
accompany phase
failure

“Single-phasing” causes
significant damage to
electrical equipment

Surge protection
devices (SPDs) do not
prevent phase failure or
“single-phasing”

Install at main switch

© 2017 The Hartford Steam Boiler Inspection and Insurance Company. All rights reserved.

®



Occupancies That Have High-Value
Equipment Connected To Utility Power Only
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Electronic systems may
require a higher power-
quality than provided by

the utility

Voltage regulators may
be needed

Special line filters or
conditioners may be
required by the OEM

Uninterruptible power
supplies (UPSs) may be
needed for clean and
continuous power during

outages
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Occupancies Related to New Or Emerging
Technologies

>y Munich RE _Eé
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New methods are used
for distributed solar
energy collection

High value components
are densely packaged in
many unmanned
electrical “houses”

An electrical problem in
one component can
cause a fire that
consumes the entire
electrical “house”

Do the houses have fire
detection and
suppression systems?
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Thank You

HSB makes no warranties or representations as to the accuracy or completeness of the content of this presentation. Under no
circumstances shall HSB or any party involved in creating or delivering this presentation be liable to you for any loss or damage
that results from the use of the information or images contained in this presentation. Except as otherwise expressly permitted
by HSB in writing, no portion of this presentation may be reproduced or distributed in any way. This presentation is intended
for information purposes only and does not modify or invalidate any of the provisions, exclusions, terms or conditions of the
applicable policy and endorsements. For specific terms and conditions, please refer to the applicable endorsement form.

Risk Solutions
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