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The Client:

As a transporter of energy, Enbridge operates, in
Canada and the U.S., the world's longest crude oil and
liquids transportation system. Since it was
incorporated in 1949, the company now owns and
operates Enbridge Pipelines Inc. and has a 27% interest
in Houston Based Enbridge Energy Partners, L.P. (the
Partnership). The Partnership is Enbridge’s primary
means of expanding in the USA. The liquid pipeline
systems now comprise approximately 8,000 kilometers
(5,000 miles) of pipeline in Canada and approximately
5.600 kilometers (3,500 miles) of pipeline in the USA,

delivering approximately 2.2 million barrels per day in
2006. Enbridge has a growing involvement in natural
gas transmission and midstream businesses, through
the Alliance and Vector pipelines, New Brunswick
distribution, and various other U.S. assets. As a
distributor of energy, Enbridge owns and operates
Canada’s largest natural gas distribution company,
Enbridge Gas Distribution, which provides gas to
approximately 1.9 million industrial, commercial and
residential customers.

The Requirement:

Among the deliverables of the project electrical
studies, Enbridge US requested an arc flash analysis.
Arc flash can result in severe injuries to individuals
who are not adequately protected and who are exposed
to arcing faults. An arcing fault occurs when an arc is
drawn through air causing ionization of the air from
plasma created from the extreme heating at the
electrical fault. The plasma can be very hot, vaporizing
in an explosion which can cause serious injuries and
death. Weakened stabs of old equipment, dirty
conditions leading to tracking, silver or tin whiskers,
and human error are among some of the causes of
arcing faults.

Personal protective equipment (PPE) is commonly
worn by maintenance or service personnel in industrial
installations. In some cases these workers are over-
dressed for the task and are needlessly hampered in the
execution of their work. In other cases workers are not
adequately protected and run the risk of serious injury
if a fault were to occur. Electrical system hazard and
the level of protection required is not outwardly
apparent or obvious. The same electrical equipment
installed in one system will require more PPE than in
another system because of the system’s characteristics,
including protection settings.

The Design Solution:

Based on the electrical models for protection and fault
analysis, Arc Flash Studies were done for each station.
In this project Power Tools for Windows (SKM
Systems Analysis) was used at the client’s request.

This study reported for each major electrical
component the level of PPE required, the flash
protection boundary, and the incident energy. The Arc
Flash Study also reported the working distance, the
limited approach, the restricted approach, the
prohibited approach, and the shock hazard voltage.
NFPA 70E, 2009 states that an electrical equipment
label contains either the available incident energy or
required level of PPE. While performing the arc flash

study in conjunction with a protection coordination
study, experienced protection engineers can adjust the
protection to reduce the incident energy, which may
reduce the PPE required.

Article 110.16 in the 2008 NEC requires that:
”switchboards, panelboards, industrial control panels,
meter socket enclosures, and motor control centers,
that are in other than dwelling occupancies, and are
likely to require examination, adjustment, servicing, or
maintenance while energized shall be field marked to
warn qualified persons of potential electric arc flash
hazards.”
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55-MCC-1

AF_BohedFault @ ProtBus 6,931 kA

rotBus 4.794 kA
AF_PPE Category 1
AF Iinund.uj 19.37 inches

4) MCCB-621-BLIDG-1
Frame/Maodel HFT
Frame/Cartridge/Rating 70 A
SensorTrip TO A
Plug 0 A
Seitings
Fixed

CBL-55-TX-2p
QuyPerPhase |

= CBL-621-BLIDG-1
CryPerlPhase |
CableSize 200
InsulationClass THIHN
Insulation Type
Length 350.0 ft

Insulation(lass THHN
InsulationType
Length 3.0 fi

XF2-55-TX-2

BUS-621-BLDG-1
AF_BoledFauh @ ProtBus 3,819 kA
ult @ ProtBus 2882 kA
ategory

) MOCB-55-TX-2
Frame/Model HIFD
Frame/Cartridge/Rating 150 A
Sensor/Trip 150 A
Plug ) A
Seltings
Fined

W

BUS-55-TX-2p
AF_BoltedFault @ ProtBus 6.868 kA
AF_ArcingFault @ ProtBus 4,757 kA
PPE Category (

Boundary 6.52 inches

* TripTime 0015 s

0.2 Caliem*™2

Munufuacturer

BusLibType

BUS-55-TX-2s
AF_BoledFaul @ ProtBus 2.048 kA
AF_Arcingl: .ll.l]l("“l'{n(HU\ 1457 kA

M' Time U.{JI.T~ CBL-55-TX-2
0.1 Callem™2 QyPeePhose |
I\;"'"I“L"I“"“r CableSize 30 L
HEADLTRe InsulationClass THHN
InsulationType Munu.l". cliirer
Length 3.0 1t BusLibType
| SSLDP-I
| AF_BoliedFauli @ Prothius 2.042 kA
LOAD-621-BLIG-1 T MOCB-55-1.0DP-1 Amain
) Frame/Model BAB
Frame/Cartridge/Rating 100 A AF |1ﬂlm-l-m 830 inches
Sensorf Trip 100 A .’\!‘ Ir;f]'!lm:u 2000s
; 8.2 Calfem™2
-55.LDP-1 )
ui,',};,',,;x ]I A - Manufacturer CUTLER-HAMMER
CableSize 2 E' BusLibType Pow-R-Line 1:
InsulationClass THHN
InsulationType SS-LDP-1A
——

Length T0.0 it

AF_Arci
AF_PP egory 2
AF_Boundary 45.75 inches
AL_TripTime 1.756 5

5.5 Callem™2

@ Manufacturer CUTLER-HAMMER @

BusLibType Pow-R-Line la
LLoad-55-LDP-1A

AF_BoliedFauh @ ProtBus 1808 kA
Fault @ ProtBus 1.132 kA

LLoad-55-LDP-1

MCCB-55-POV-1-TX
Frame/Maodel HIFD
me/Cartridge/Rating 15 A
Sensor/Trip 15 A

Plug) A
CBL-55-PCV-1-TXp Nt‘l__l_‘ﬂlc\'
CryPerPhase | 3 Fixed
CableSize 12

InsulationClass THHN

Insulation Type

Length 50,0 fi BUS-S5-POV-1TXp

AF_Boliedlault @ ProtBus 2,377 kA
; ult@ ProtBus 1922 kA

egory ()

Boundary 4.08 inches

AF_TripTime 0.019 =

0.1 Calferm™2

Munufucturer

BusLibType

XIF2-55-POV-1-TX

BUS-55-PCV-1-TXs
AF_BoledFault @ ProtBus 0,406 kA
AF_ArcingFault@ ProtBus (0.406 kA

AF_PPE Category 0
AF_Boundary 11.38 inches
AF_TripTime 2.000 5

0.5 Callem®2

CBL-55-PCV-1-TXs

Emul.mun( Tass THIHN
Insulation Type
Length 3.0 ft

BUS-55-PCV-1-CNP
AF H(:Iludlunh{ﬁl' otBus 0405 kA
ult@ ProtBus (0,405 kA

;‘\I
0.5 Caliem™2
Manufacturer
BuslLib Type

LLoad-55-PCV-1-CNP

Representative Sample Only

For further information or to contact a Hinz office near you, please check our website at:

www.hinz.com
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