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DISCLAIMER

The following report was prepared by the TRC Engineers utilizing industry-accepted standards and
practices.

Data used in this analysis was acquired by TRC Engineers and provided by others, through onsite
discovery, published information, equipment nameplates, manufacturer ratings, testing, analysis, or
other means. TRC Engineers assumes no responsibility for inaccuracies in data provided by others.

The study is intended for use by qualified individuals to facilitate the installation, operation,
maintenance, and safety of the electrical power system depicted. The system changes or lack of
changes suggested in this study are intended for the owner or the design engineer to consider for
implementation in order to achieve a reasonable degree of selectivity and protection. The decision
whether or not to implement any suggestions or proposals in this study should only be made by the
owner or the design engineer because of their special knowledge of the operational requirements and
environment of the system.

Modification of equipment, changes to system configuration, adjustment of protective device settings,
or failure to properly maintain equipment may invalidate these results.

The results of the Arc Flash Risk Assessment and Incident Energy Analysis are not intended to imply
that personnel be permitted to work on exposed energized equipment or circuits. OSHA
1910.333(a)(1)™ restricts the situations in which work is to be performed near or on energized
equipment or circuits by stating, “Live parts to which an employee may be exposed shall be de-energized
before the employee works on or near them, unless the employer can demonstrate that de-energizing
Introduces additional or increased hazards or is infeasible due to equijpment design or operational
limitations.”

In the event that work is intentionally performed on or near energized equipment, this Incident Energy
Analysis is not intended to prevent all injuries, but to mitigate the injury incurred as a result of the arc-
flash.

TRC is not responsible for the misuse or misapplication of the information contained in this analysis.




. EXECUTIVE SUMMARY

A. OVERVIEW

This report documents the results of an Arc Flash Risk Assessment (aka the study) conducted for the
following plants in the Clayton County Water Authority (CCWA) system.

Blalock Pump Station

Terry R. Hicks Water Production Facility
W.J. Hooper Water Production Facility
Northeast Water Reclamation Facility
Jonesboro Pump Station

Shoal Creek Reservoir Pump Station
RL Jackson Water Reclamation Facility
W.B. Casey Water Reclamation Facility
Smith Reservoir Pump Station

Noah's Ark Pump Station

On-site data collection by TRC Engineers was conducted in late September 2015.

Based on the results of the incident energy analysis, in July 2016 arc-flash hazard warning labels were
applied to the electrical distribution equipment at each of the facility’s listed above.

A.1l Purpose

Generally speaking, the purpose of an Arc Flash Risk Assessment is to calculate incident energy for
the electrical power distribution equipment found within the facility and label the equipment so that
electrical workers interacting with the equipment are informed of the potential hazards. This is
accomplished by calculating the prospective short-circuit currents at each piece of electrical power
distribution equipment in the system, utilizing the settings of protective devices upstream of the
equipment, and determining the working distance from the potential hazard. This information is then
used to calculate incident energy at each piece of equipment and determine appropriate personal
protective equipment (PPE) to be used when a work task involves an arc flash hazard.

A.2 Scope

The scope of this study is the entire electrical power distribution system (aka the system) for each
facility. The systems for each facility are depicted in the impedance diagrams (or electrical single lines)
in Appendix H.

All energy sources are considered in the analysis. For facilities with generators, the utility sources and
the generator sources operate in an open transition configuration. This means either one or the other
provides power but not both the generator and utility sources at the same time. In emergency conditions
— when the utility sources are unavailable — the generator energizes the essential portions of the
electrical system via switching of the automatic transfer switches (ATSs) from “normal” sources to the
‘emergency” source. This switching condition is considered as part of this analysis.
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The analysis results and basis of analysis are documented in this report.

B. REVISION HISTORY
This section will document revision history after the initial study has been submitted and reviewed.

C. BASIS OF ANALYSIS

The Method sub-sections of this study report detail the discretionary data upon which the analysis for
that study type was based.

D. OPERATIONAL CASES ANALYZED

The following are the switching conditions considered in this analysis. Case 2 is applicable for those
facilities with a generator or generators.

Case Description
1 Normal conditions — the utility sources energize the system.
2 Emergency conditions — the generator energizes the essential electrical system

E. SUMMARY OF RESULTS AND RECOMMENDATIONS

The major findings of this study are detailed below.

E.1 Short-Circuit Study

For each facility, the results of the Short-Circuit Study can be found in Appendix D. Section Il contains
a narrative regarding the purpose of and methodology used in the short-circuit calculations.

The following recommendations are made regarding the Short-Circuit Studies:

A revised Short-Circuit Study should be conducted in conjunction with major system upgrades,
changes, and revisions and for changes to the feed to the facility.

Per NFPA 70E — 2015 ™, Article 130.5 (2), the Arc Flash Risk Assessment shall be reviewed
periodically, at intervals not to exceed 5 years, to account for changes in the electrical distribution
system that could affect the results of the arc flash risk assessment. This would also require an
updated Short-Circuit Study.

E.2 Equipment Evaluation
The Equipment Evaluation process is discussed in Section Il of this report and the detailed results are
in Appendix E.

In summary, all breakers and fuses are applied within their interrupting ratings and all equipment
assemblies are applied within their short-circuit or withstand ratings.
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E.3 Coordination Study

The breaker settings for each facility, as found and noted during data collection, are documented in
Appendix F. The time-current curves which depict breaker settings are also found in Appendix F.

When found to be adequate, existing breaker settings were utilized for this analysis. The following are
the instances where changes to the existing settings are recommended:

Hooper
TCC 10SWBD: Recommended settings changes for the main and tie breakers would achieve

downstream coordination, which is not present with the existing settings. The existing mis-
coordination may result in tripping of the main and/or tie breakers for a very downstream fault.
See TCC 10SWBD — Recommended in Appendix E for depiction of the recommended settings.

wW.B. Water Reclamation Facili

TCC 62SWGR _-- HB: Recommended settings changes HB FDR would achieve downstream
coordination, which is not present with the existing settings. The existing mis-coordination may
result in tripping of the feeder breaker for a very downstream fault. See TCC 62SWGR -- HB
— Recommended in Appendix E for depiction of the recommended settings.

Terry R. Hicks Water Pr ion Facili
TCC SB-1: The INST pickup setting could be increased to increase coordination with
downstream feeder breakers.

The Incident Energy Analysis is based on the settings documented in this report. Any changes to the
breaker settings will affect the incident energy calculations and invalidate the data contained on the arc
flash hazard warning label.

E.4 Arc Flash Risk Assessment
For each facility, the detailed results of the Incident Energy Analysis can be found in Appendix G and a
detailed discussion of the Arc Flash Risk Assessment can be found in Section V.

Equipment labeling was completed in July 2016.

Arc flash hazard warning label information is based on the existing breaker settings which are
documented in Appendix E of this report. Any changes to the breaker settings may invalidate the
incident energy calculations contained in this study report.

The following recommendation is made regarding the arc flash risk assessment:
Per NFPA 70E — 2015 ™, Article 130.5 (2), the Arc Flash Risk Assessment shall be reviewed

periodically, at intervals not to exceed 5 years, to account for changes in the electrical
distribution system that could affect the results of the arc flash risk assessment.
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. SHORT CIRCUIT STUDY

A. PURPOSE

The purpose of the Short Circuit Study is to calculate the available short circuit currents at all electrical
power distribution equipment. The calculated fault currents are then used to: (1) in Equipment
Evaluation, determine the ability of the electrical system’s protective devices to safely interrupt a
destructive current flow and (2) in the Arc Flash Hazard Assessment, calculate incident energy.

B. METHOD

The facility’s electrical power distribution system was modeled using SKM’s PTW power systems
analysis software. As per the project specifications, the method by which the short circuit currents were
calculated is as per ANSI-approved standards. The detailed calculation method is discussed thoroughly
in IEEE Std 551-2006, specifically Chapter 9, and is not repeated in this report. Additionally, the
following are the IEEE standards which also detail the calculation method:

e |EEE Std 141-1993, The Red Book
e |EEE Std 241-1990, The Gray Book
e |EEE Std 242-2001, The Buff Book

e |EEE Std 399-1997, The Brown Book

ANSI C37.13 addresses fault current calculation procedures for low-voltage systems (circuit voltage
under 1000 V).

ANSI-based fault calculations utilize specific multipliers to model the ac decrement of motors and
generators that are local to the fault point location. This method of calculation is such that the fault
duties may be compared to the manufacturer's published ratings, which were determined using ANSI-
approved standards also. This comparison is done in the Equipment Evaluation study.

Refer to IEEE Std 551-2006, Chapter 9 for additional details.

B.1 Basis of Analysis

The following is the discretionary data upon which the Short-Circuit Study was based:
¢ All motors are assumed to be running.
e Motor subtransient reactance is assumed to be 17%.

o Pre-fault system voltage is modeled at 100% nominal.

B.2 Software Options Used

The following software options were used for fault current calculations in the Short-Circuit Study:
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C. RESULTS AND RECOMMENDATIONS
The Input Data is reflected on the single lines found in Appendix I. The single lines detail all component

data in the system model and is the basis of the short-circuit calculations.

Appendix D.2 contains single lines for each facility which reflect the calculated short-circuit values for
all operational conditions analyzed.

The following recommendations are made regarding the Short-Circuit Study:

A revised Short-Circuit Study should be conducted in conjunction with major system upgrades,

changes, and revisions and for changes to the feed to the facility.

Per NFPA 70E — 2015 ™, Article 130.5 (2), the Arc Flash Risk Assessment shall be reviewed
periodically, at intervals not to exceed five years, to account for changes in the electrical distribution
system that could affect the results of the arc flash risk assessment. This would also require an

updated Short-Circuit Study.
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. EQUIPMENT EVALUATION

A. PURPOSE

The purpose of the Equipment Evaluation is to compare the maximum calculated short-circuit currents
to the interrupting ratings of protective devices and the withstand or short-circuit ratings of equipment
assemblies. The comparison is made in order to determine if the device can interrupt or equipment
assembly can withstand the available fault currents of the electrical system to which the device is
applied, as required by NEC 110-9 and 110-10.

B. METHOD

The Equipment Evaluation process follows the evaluation procedures outlined in the following
standards:

e ANSI C37.13-198

e ANSI C37.010-1979
e ANSI C37.5-1979

e ANSIC37.41-1981
e |EEE Std 1015-2006

Calculated fault currents are compared to protective device interrupting ratings and withstand or short-
circuit ratings of assemblies as per the details contained in Section 111.B.1 below.

B.1 Basis of Analysis

For Equipment Evaluation purposes the Study’s system model contains at least one of each breaker
type contained in a panelboard, switchboard, or motor control center. The Study’s system model,
graphically depicted by the Study single line contained in the Appendix H of this report, may not contain
all breakers which are physically present in the equipment. For example, a panel may contain numerous
type BAB 20A 3P breakers but the Study system model may depict only one typical type BAB breaker.

B.2 Equipment Evaluation Procedure

The following is information regarding how Equipment Evaluation performs calculations and generates
the results found in the Equipment Evaluation tables at the end of this Section.

Low Voltage Breakers

o Equipment Evaluation doesn’t use the entered test power factor, but rather the test X/R from the
SKM library. For reference, a table of test X/R values can be found in Appendix B.2.

o If the calculated system X/R > test X/R for the device or equipment, Equipment Evaluation
calculates the low voltage factor as:
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(1.0 + ¢/ (X/ReaD))
bE= /(1.0 + e(—ﬂ/(X/Rtest))

o Equipment Evaluation compares the ANSI three phase and single line to ground calculated duty
after multiplying the low voltage factor (LVF) which is a function of the associated X/R ratio, then
uses the larger of the two and its associated X/R ratio.

e Equipment Evaluation multiplies the LVF with the calculated fault current. Device interrupting
ratings or equipment withstand and short-circuit ratings are not adjusted.

¢ No asymmetrical or momentary ratings are considered in the low voltage equipment evaluation.
No voltage adjustments for interrupting rating are made. All calculated duties and interrupting
ratings are on symmetrical base. All calculated duties and X/R ratios are taken from the ANSI
fault calculations.

o For low voltage breakers, if the test X/R is less than 4.9 (this condition will exclude power circuit
breakers), and if the series rating is larger than the library Interrupting Rating, Equipment
Evaluation uses the Series Rating instead of the Interrupting Rating and uses the Series Rated
Test X/R instead of the Test X/R of the current device. Here are the Series Rated Test X/R used:

Series Rating kA Series Rated Test X/R
> 20 kKA 4,899

> 10 kA and <= 20.0 kA 3.1798

<10 kA 1.7321

Medium Voltage Breakers and Switches
e Equipment Evaluation uses the breaker/switch speed to find the closest and most conservative
ANSI interrupting calculated duty. That is:

e 3PH Device Duty = Min (Interrupting Rating * frame Vrated / Vsys, Interrupting Rating * k).
e SLG Device Duty = Min (3PH Device Duty *1.15, Interrupting Rating * k).

o If SLG fault current/ SLG Device Duty > 3PH fault current /3PH Device Duty, Equipment
Evaluation uses SLG data for comparison, otherwise, it uses 3PH data.

e For breakers that are rated on symmetrical basis:
If breaker speed < 2 cycles, Equipment Evaluation uses the greater value of (ANSI
Sym 3PH INT, ANSI Sym SLG INT)

If breaker speed < 3 cycles, Equipment Evaluation uses the greater value of (ANSI
Sym2 3PH INT, ANSI Sym2 SLG INT)

If breaker speed < 5 cycles, Equipment Evaluation uses the greater value of (ANSI

Sym3 3PH INT, ANSI Sym3 SLG INT)
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If breaker speed < 8 cycles, Equipment Evaluation uses the greater value of (ANSI
Sym5 3PH INT, ANSI Sym5 SLG INT)

If breaker speed > 8 cycles, Equipment Evaluation uses the greater value of (ANSI
Sym8 3PH INT, ANSI Sym8 SLG INT)

e For breakers and fuses that are rated on total basis:
If breaker speed < 2 cycles, Equipment Evaluation uses the greater value of (ANSI
3PH Mom, ANSI SLG Mom)

If breaker speed < 3 cycles, Equipment Evaluation uses the greater value of (ANSI
Tot2 3PH INT, ANSI Tot2 SLG INT)

If breaker speed < 5 cycles, Equipment Evaluation uses the greater value of (ANSI
Tot3 3PH INT, ANSI Tot3 SLG INT)

If breaker speed < 8 cycles, Equipment Evaluation uses the greater value of (ANSI
Tot5 3PH INT, ANSI Tot5 SLG INT)

If breaker speed > 8 cycles, Equipment Evaluation uses the greater value of (ANSI
Tot8 3PH INT, ANSI Tot8 SLG INT)

o Equipment Evaluation compares the calculated momentary duty with the closing and latching
(momentary or asymmetrical) rating. No voltage adjustment is made for momentary rating, no
1.15 multiplier as well.

¢ If the Series Rating is larger than the library Interrupting Rating, Equipment Evaluation uses the
Series Rating instead of the Interrupting Rating. However, it uses the Momentary Rating even
if the Series Rating is larger.

Switches
The current rating of a switch refers to the maximum current the switch is designed to carry.

e For Asym RMS rated switches, the interrupting kA is compared with the calculated ANSI Sym
MOM value from the study.

e For Asym RMS rated switches, the C/L kA is compared with the calculated ANSI Asym MOM
value from the study.

e For Asym peak rated switches, the interrupting kA is compared with the calculated ANSI Sym
MOM value from the study.

e For Asym peak rated switches, the C/L kA is compared with the calculated ANSI Crest/Peak
value from the study.

Fuses
¢ No voltage adjustment for fuses is made, since the K factor isn’t available.

e Equipment Evaluation doesn't adjust for the calculated duty based on the X/R ratio but puts a

note to consult the manufacturer.
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For high voltage fuses, Equipment Evaluation compares the calculated momentary duty with the
close and latch (momentary or asymmetrical) rating entered in the library. No voltage adjustment
is made for momentary rating.

If the calculated X/R > test X/R, Equipment Evaluation doesn’t use the LVF but puts a note to
consult the manufacturer.

If the Series Rating is larger than the library Interrupting Rating, Equipment Evaluation uses the
Series Rating instead of the Interrupting Rating. Equipment Evaluation uses the Asymmetrical
Rating in the library even if the Series Rating is larger.

For low voltage fuses, if the test X/R is less than 4.9 (this condition will exclude power circuit
breakers), and if the Series Rating is larger than the library Interrupting Rating, Equipment
Evaluation uses the Series Rating instead of the Interrupting Rating and uses the Series Rated
test X/R instead of the test X/R of the current device. Here are the Series Rated Test X/R used:

Series Rating kA Series Rated Test X/R
> 20 kA 4.899

> 10 kA and <= 20.0 kA 3.1798

<10 kA 1.7321

In summary,

o For low voltage fuses, Equipment Evaluation compares the interrupting rating with the
greater calculated value (ANSI 3PH LOW VOLTAGE or ANSI SLG LOW VOLTAGE).

o For medium and high voltage fuses, Equipment Evaluation compares the interrupting
rating with the greater calculated value (ANSI 3PH LV or ANSI SLG LV) and the
asymmetrical rating with the greater calculated value of (ANSI 3PH MOMENTRARY,
ANSI SLG MOMENTARY).

B.3. Software Options Used

The following software options were used to produce the Equipment Evaluation:

Evaluation Opt

Pass - Fail % Limits | Evaluation Criteria | Input Data Criteria

Marginal Fail
Voltage Rating: |90-OO |100-OO % (Prot, Cable, Bus, ATS)
Interrupting/lsc Duty: IQO_OO |100_OO % (Protection, Bus)
Withstand/Mom/C-L Duty: |90-OO |100-OO % (Prot, Bus, Schedule, ATS)
CCWA Page 9 of 244
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C. RESULTS AND RECOMMENDATIONS

In summary, all breakers and fuses are applied within their interrupting ratings and all equipment
assemblies are applied within their short-circuit or withstand ratings.

For future additions of breakers, fuses, panels, and switchgear it is recommended the interrupting and
short-circuit ratings must be greater than the calculated fault currents at the system location of interest
and shown in the equipment evaluation information found in Appendix E.
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V. COORDINATION STUDY

A. PURPOSE

The purpose of the Coordination Study is to determine the ability of the electrical system protective
devices to safely interrupt a destructive current flow caused by overloads or short-circuits on the
electrical system with a minimum amount of power interruption to uninvolved. This is accomplished by
calculating the magnitudes of prospective short-circuit currents at necessary locations in the system
and determining the settings of protective devices which would achieve the best selectivity between
those.

This Study analyzes short-circuit fault current levels, relay and breaker settings needed to achieve best
coordination and protection.

B. METHOD

The portion of the facility’s electrical power distribution system within the scope of this Study was
modeled using SKM’s PTW power systems analysis software. As per the project specifications,
overcurrent coordination of the system’s overcurrent protective devices is conducted in this portion of
the Study.

Overcurrent coordination is discussed thoroughly in IEEE Std 242 — 2001™, specifically Chapter 15,
and is not repeated in this Study report. However, many aspects of coordination require discretion. As
such, the following sub-sections present Std 242 information to the extent necessary to explain the
basis for the settings and coordination choices made in this Coordination Study.

B.1. Selective Coordination Definition

Maximum service continuity, the goal of a Coordination Study, requires that the overcurrent protective
devices be rated, selected, and adjusted so that only the overcurrent protective device nearest the fault
opens, isolating the faulted circuit from the system and permitting the rest of the system to remain in
operation. Protective devices farther from the fault location should therefore essentially act as backup
protection for the devices nearer to the fault, allowing the fault to be cleared with a minimum of disruption
to the system. This is referred to as "selective coordination" or “selectivity” between the protective
devices.

The following narrative regarding selectivity is from IEEE Std 242-1986™:

The object in coordinating protective devices is to make them selective in their operation with
respect to each other. In so doing, the effects of short-circuits on a system are reduced to a
minimum by disconnecting only the affected part of the system. Stated another way, only the
protective device nearest the short-circuit should open, leaving the rest of the system intact and
able to supply power to the unaffected parts.

Generally, coordination is demonstrated by plotting the time-current characteristic curves of the
circuit breakers involved and by making sure that no overlapping occurs between the curves of
adjacent circuit breakers. Often coordination is possible only when circuit breakers with short-
time time-delay characteristics are used in all circuit positions except the one closest to the load.
This is particularly true when there is little or no circuit impedance between successive circuit
breakers. This condition often exists in a main switchboard or load center unit substation
between the main and feeder circuit breakers. Here, to be selective for all levels of possible
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short-circuit current beyond the load terminals of the feeder circuit breakers requires that the
main circuit breaker be equipped with a combination of long-time-delay and short-time-delay trip
characteristics. The withstand rating of associated circuit components and assemblies should
not be exceeded. Moving downstream, on many feeder circuits there is sufficient impedance in
the distribution system to appreciably lower the available short-circuit current at the next
downstream circuit breaker. If the available short-circuit current at this next circuit breaker is
less than the instantaneous trip setting of the feeder circuit breaker, selectivity is possible.

The preceding forms the basis for judging selectivity between two circuit breakers in series. If
the fault current being interrupted by the downstream circuit breaker flows through the upstream
circuit breaker for a period of time equal to or greater than its response time, the upstream circuit
breaker will trip. Under these conditions the circuit breakers will not be selective. However, if
because of impedance between the circuit breakers the maximum current that can flow during
short-circuit conditions is insufficient to initiate a tripping response in the upstream circuit
breaker, selectivity will exist.

The preceding explanation of coordination and selectivity applies to all overcurrent protective devices.
To obtain selective coordination of relays, the relay trip curves should not overlap and should also
maintain time intervals between trip curves at maximum fault current. Recommended time intervals,
known as CTIs, are found in IEEE Std 242-2001™,

NEC Article 100 defines selective coordination as follows:
Localization of an overcurrent condition to restrict outage to the circuit or equipment affected,
accomplished by the selection and installation of overcurrent protective devices and their ratings
or settings for the full range of available overcurrents, from overload to the maximum available
fault current, and for the full range of overcurrent protective device opening times associated
with those currents.

Considering the operating time of overcurrent devices and as a matter of practicality, time-current
curves should illustrate coordination at times equal to and greater than one cycle, or 0.01 seconds.
Many manufacturer-published trip curves contain no information at times less than one cycle, making
futile any attempt to analyze coordination at times less than one cycle.

The trip curves of redundant overcurrent devices may overlap without adversely affecting coordination.
Redundant overcurrent devices are exclusively in series with one another, meaning the tripping of either
would result in the same extent of power outage.

B.2. Equipment Protection

Protective device trip curves must also be set to provide protection of system components such as
transformers, motors, and conductors. Trip curves must be set to allow for normal operational
conditions, such as transformer or motor inrush.

B.2.1 Transformer Protection

Transformer Through-Fault Current Withstand

ANSI/IEEE Appendix to Standard C37.91-1985 "Application of the Transformer Through-Fault Current
Duration Guide to the Protection of Power Transformers”, requires that transformers be designed for
thermal and mechanical endurance under through-fault short-circuit conditions in accordance with the

equation [t = 1250/(1 2)], where t equals the time in seconds and | equals the transformer base current
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in per unit on its own base kVA. This equation is plotted in this Study on all coordination sheets and is
known as the "100% ANSI" curve.

For transformers with a delta-wye connection, the ANSI curve is also plotted at a current shifted 58%
to the left so that primary over-current protective devices can be coordinated with the transformer
damage curve to protect the transformer from secondary line-to-neutral or line-to ground fault currents.
This curve is known as the 58% ANSI curve. The damage curve for line to line faults falls between the
100% ANSI and the 58% ANSI curves (86%).

It is desirable to have the transformer protective device time-current curve below and to the left of the
transformer ANSI curve. This assures that a through-fault current is interrupted before there is damage
to the transformer. Fault currents on the load side of the secondary protective device can be protected
against by having the secondary protective device time-current curve below and to the left of the
transformer ANSI curve.

Transformer Inrush Current

The magnitude and duration of transformer inrush current are not capable of being accurately predicted.
The magnitude and duration are both determined by the transformer design, its magnetic history, the
exact instant of prior de-energization and the exact instant of energization. Therefore, only inrush
current probabilities can be dealt with. A multiplier of eight to twelve times full load current rating for
inrush current is considered to be valid by many engineers. The inrush point is shown on the
coordination sheets as a point at the intersection of the inrush current magnitude and the 0.1 second
time line.

It is desirable that transformer primary protective device time-current curves be above and to the right
of the transformer inrush point in order to avoid nuisance tripping upon energizing of the transformer.

NEC Transformer Protection Requirements

The following tables summarize the NEC protection requirements for transformers. Refer to the NEC
table for numerous table notes.

NEC Table 450.3(A) Maximum Ratings or Settings of Overcurrent Protection for
Transformers Over 600 Volts (as a Percentage of Transformer-Rated Current)

Primary Side Secondary Side
-I;;r?gzzicz)arr:?:g Breaker Fuse Over 600 Volts 600 Volts or Less
Breaker Fuse Breaker or Fuse
< 6% 600% 300% 300% 250% 125%
>6% <10% 400% 300% 250% 225% 125%

NEC Table 450.3(B) Maximum Ratings or Settings of Overcurrent Protection for
Transformers 600 Volts and Less (as a Percentage of Transformer-Rated Current)

Protection . . :
Method Primary Protection Secondary Protection
Currents of 9 Currents less Currents less | Currents of 9 Currents less than 9
than 9 than 2 amperes or
amperes or more amperes
amperes Amperes more
Primary _only 125% 167% 300% Not Required Not Required
protection
Primary and
secondary 250% 250% 250% 125% 167%
protection
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B.2.2 Conductor Protection

Power cables require overload and short-circuit protection in order to meet the requirements stated in
NEC, Article 240 and IEEE Standard 242-2001, Chapter 9. The TCCs depict the cable damage curve
and the cable ampacity.

Transformer Secondary Conductors
According to NEC Article 240.4(F) transformer secondary conductors must be protected by the use of
overcurrent devices because the primary overcurrent devices do not provide such protection.
Additionally, NEC Article 240.21(C) states the transformer secondary conductors are permitted without
an overcurrent protective device at the point the secondary conductors receive their supply under any
of the following five conditions:

e The primary overcurrent protective device, as described in 240.21(C)(1), can protect single-phase
(2-wire) and 3-phase (delta-delta) transformer secondary conductors.
The transformer secondary conductors do not exceed ten feet.
The transformer secondary conductors do not exceed 25 feet for two applications described.
The transformer primary plus the secondary conductors do not exceed 25 feet.
The transformer secondary conductors are located outdoors.

Low Voltage Cables

NEC, Article 240 and IEEE Standard 242-2001, Chapter 9 require the pick-up settings of the protective
devices feeding low voltage cables be equal to or less than the ampacity of the cables.

The cable’s upstream protective device short time and instantaneous settings should always be set to
the left and below the maximum short-circuit current-time curve of the cable. Under short-circuit
conditions, all fault current is assumed to flow through a single conductor when multiconductor feeders
are utilized and therefore IEEE Standard 242-2001, Chapter 9.4.4 directs that the cable damage curve
for a single conductor, not parallel conductors should be shown on the TCC. Where possible, that
approach to conductor protection has been used in this Study. Where this approach to cable protection
would likely result in breaker settings that might result in nuisance tripping, the cable damage curve
reflected on the TCC represents N-1 parallel conductors.

Medium Voltage Cables

Medium voltage cable ampacity is defined by NEC 240.101(A) and 310.60. The NEC allows the long
time pick-up (or overload) protective device settings to be much higher than the cable ampacity for
medium voltage cable. In this Study, where possible, the protective device pickup settings providing
cable protection are equal to or less than the ampacity of the cables.

The cable’s upstream protective device short time and instantaneous settings should be set to the left
and below the cable damage curve. Under short-circuit conditions, all fault current is assumed to flow
through a single conductor when multiconductor feeders are utilized and therefore IEEE Standard 242-
2001, Chapter 9.4.4 directs that the cable damage curve for a single conductor, not parallel conductors
should be shown on the TCC. Where possible, that approach to conductor protection has been used
in this Study. Where this approach to cable protection would likely result in breaker settings that might
result in nuisance tripping, the cable damage curve reflected on the TCC represents N-1 parallel
conductors.

B.2.3 Motor Protection

The motors should have appropriate protective devices to meet the basic protection requirements for
overloads and fault current withstand values. In addition, the motor short-circuit and ground fault
protective devices should be set to ride through motor starting current.
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The TCCs depict the motor starting curve, the over load relay, the motor circuit protector or breaker,
and associated conductors.

B.2.4 Generator Protection

Generator Operations

IEEE Std 446-1995, Section 6.4.2.1 provides information regarding overcurrent protection of
generators, some of which is summarized in the following paragraphs.

The initial per-unit fault current of a generator is 1/ x"d, where x"d is the subtransient reactance of the
generator and is determined from a short-circuit test of the generator.

For the mechanical strength of a generator ANSI/NEMA MG 1 specifies that a generator be capable of
withstanding without injury a three-phase fault at its terminals for 30 s when operating at rated kVA and
power factor with field excitation for 5% overvoltage. The sustained current in this case is typically less
than rated current. Requirements are also given for unbalanced fault conditions. The sustained fault
current is represented by the generator decrement curve. A common specification for a generator

set is that it sustains 3 pu fault current for 10 seconds (I 2t= 90)

With fault-sustaining capability, the possibility exists for damage to the generator windings (and possibly
to the prime mover) if the fault condition is allowed to exist too long. A generator capability curve,

based on the 90 It thermal limit, has been developed to represent the generator damage points.

Overcurrent Protection of Generators

The pickup of the generator’s overcurrent protective device should be set to 125 — 130% of the rated
full load amps of the generator to avoid nuisance tripping during normal temporary overload conditions.

Other tripping functions of the generator’s overcurrent protective device should be set so that the
generator is removed from service in the event of a damaging fault.

B.3. Software Options Used
The following options were used to produce the results for the Coordination Study:

e TCCs reflect maximum fault current and, where a significant impact to coordination result would
occur, an additional TCC is produced which reflects minimum fault current,

C. RESULTS AND RECOMMENDATIONS

The results of the Coordination Study — the breaker and relay settings — are in Appendix F. Appendix
F also contains the time-current curves, which depict the settings and provide a commentary on the
settings.

When found to be adequate, existing breaker settings were utilized for this analysis. The following are
the instances where changes to the existing settings are recommended:

Hooper
TCC 10SWBD: Recommended settings changes for the main and tie breakers would achieve

downstream coordination, which is not present with the existing settings. The existing mis-
coordination may result in tripping of the main and/or tie breakers for a very downstream fault.
See TCC 10SWBD — Recommended in Appendix E for depiction of the recommended settings.
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W.B. Casey Water Reclamation Facility
TCC 62SWGR _-- HB: Recommended settings changes HB FDR would achieve downstream

coordination, which is not present with the existing settings. The existing mis-coordination may
result in tripping of the feeder breaker for a very downstream fault. See TCC 62SWGR -- HB
— Recommended in Appendix E for depiction of the recommended settings.

Terry R. Hicks Water Pr tion Facilit
TCC SB-1: The INST pickup setting could be increased to increase coordination with
downstream feeder breakers.
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[ll. ARC FLASH RISK ASSESSMENT

A. PURPOSE

The purpose of an arc flash risk assessment is to determine appropriate personal protective equipment
(PPE) for electrical workers engaged in energized work.

As defined by NFPA 70E-2015 ™, a risk assessment is an overall process that identifies hazards,
estimates the potential severity of injury or damage to health, estimates the likelihood of occurrence of
injury or damage to health, and determines if protective measures are required.

An arc flash risk assessment is a type of risk assessment, the requirements for which are detailed in
Article 130.5 of NFPA 70E-2015 ™,

B. METHOD
Article 130.5 of NFPA 70E—-2015 ™ states the arc flash risk assessment shall be performed and shall:

(1) Determine if an arc flash hazard exists.
Use Table 130.7(C)(15(A)(a), Arc Flash Hazard Identification, to determine if an arc flash hazard
exists for the task in question. If an arc flash hazard exists, the risk assessment shall determine:

(a) Appropriate safety-related work practices.
Refer to Article 120 for details on establishing an electrically safe work condition.

(b) The arc flash boundary.
Refer to Article 130.5.B of NFPA 70E-2015 ™ for details regarding the arc flash boundary.

The arc flash boundary is defined as follows: when an arc flash hazard exists, an approach
limit at a distance from a prospective arc source with which a person could receive a second
degree burn if an electrical arc flash were to occur. A second degree burn is possible by an
exposure of unprotected skin to an electric arc flash above the incident energy level of (1.2

cal/cmz).

The arc flash boundary is calculated based on data contained in Informative Annex D.4.5 of
NFPA 70E-2015 and Section 5.5 of IEEE Std 1584™ -2002.

(c) The personal protective equipment (PPE) to be used within the arc flash boundary.
The term PPE (personal protective equipment) as used in this study report is arc flash PPE.
NFPA 70E-2015 ™, Table H.3(b), Guidance on Selections of Arc-Rated Clothing and Other
PPE for Use When Incident Energy Exposure is Determined, provides details regarding the
specific protective clothing and other equipment to be used when the incident energy has
been calculated for a specific piece of equipment.

Article 130.5.C of NFPA 70E-2015 ™ states: one of the following methods shall be used for
the selection of PPE. Either, but not both, methods shall be permitted to be used on the
same piece of equipment. The results of an incident energy analysis to specify an arc flash
PPE Category in Table 130.7(C)(16) shall not be permitted.
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() Incident Energy Method

Incident Energy, expressed in cal/cm?, is defined as the amount of thermal energy
impressed on a surface, a certain distance from the source, generated during an
electrical arc event.

The Incident Energy Method is utilized for this arc flash risk assessment and is discussed
in detail in the following sub-section.

(i) Arc Flash PPE Categories Method
Tables 130.7(C)(15) and 130.7(C)(16) are used to determine arc flash PPE.

This method of determining arc flash PPE is not addressed in this document.

B.1 Incident Energy Analysis

Arc fault currents for all electrical power distribution equipment are calculated and the clearing time is
determined for the overcurrent protective device protecting the equipment. This information along with
the working distance is used to determine the incident energy and identify appropriate PPE for each
piece electrical power distribution equipment. From the calculated incident

The incident energy analysis contained in this study report is based on the calculation methods detailed
in IEEE Std 1584b™— 2011, Section 4 and NFPA 70E™ — 2015, Appendix D.4.

B.1.1 IEEE Std 1584bTM - 2011

IEEE 1584, Section 4 provides the calculations for determining the incident energy and the arc-flash
boundary for each equipment location in the system.

Below is a summary of analysis considerations as they relate to information contained in IEEE Std
1584b™— 2011.

Consideration IEEE Std 1584p ™ General Comment
— 2011 reference

IEEE 1584 scope is three phase ac Section 1.2 IEEE 1584 equations are not applicable to
systems. single phase and dc systems.

IEEE 1584 scope is 208 V to 15 kV. Section 1.2 See comments below for Section 5.1.
Arc-flash hazard analysis should be a Section 4 The calculated three phase bolted fault and
continuation of short-circuit study and the protective device’s fault clearing time are
protective device coordination study. required for Arc-Flash Hazard Analysis. This

data is obtained from the Short-Circuit Study
and the Protective Device Coordination Study,
respectively.
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Consideration

IEEE Std 1584b ™
— 2011 reference

General Comment

Do not use overly conservative fault
values.

Section 4.1, 4.2

It is no longer appropriate to assume short
conductor lengths so that the fault calculations
result in maximum fault current. Often lower
fault currents result in higher calculated
incident energy.

Consider all modes of operation that Section 4.3 See comments for Section 4.4.

provide both maximum and minimum

short-circuit current.

Lower fault currents often persist longer Section 4.4 It is imperative that maximum and minimum

than higher fault currents. fault current be considered at every location in
the system. If there is no means of locking out
automated switching, then all operational
conditions must be examined even if one
condition is the normal operating condition.

Arcing fault current is less than short- Section 4.5 Incident energy is determined by the fault

circuit current. clearing time at the arcing fault current.

Duration of arc must take into account Section 4.6 The Arc-Flash Hazard Analysis must

clearing times. For relay operated accurately reflect the breaker and relay

breakers, this includes relay operating settings as fault clearing time is dependent

time and circuit breaker opening time. upon this data.

Ranges of empirically derived model: Section 5.1 The calculations arising from the empirically

—Voltages in the range of 208 V-15 kV, derived model are applicable for systems

three-phase. within this range. Otherwise, a theoretically

— Frequencies of 50 Hz or 60 Hz. derived model, based on Lee’s paper, is used.

— Bolted fault current in the range of

700 A-106 000 A.

— Grounding of all types and

ungrounded.

— Equipment enclosures of commonly

available sizes.

— Gaps between conductors of 13 mm-—

152 mm.

— Faults involving three phases.

Arcing current equations Section 5.2 Bolted three-phase fault current is a significant

Section 9.10.4

factor in determining results for Arc-Flash
Hazard Analysis.

Arcing fault current is used to determine
protective device clearing time. Because of
the inverse time current characteristic of
protective device tripping and clearing curves,
a small change in arc current could result in
significant changes in clearing times.
Therefore, for applications with a system
voltage under 1000 V two arcing fault currents
and incident energy calculation are made:
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one using the calculated expected arcing fault
current and one using a reduced arcing fault
current that is 15% lower.

Consideration IEEE Std 1584b ™ General Comment
— 2011 reference

Incident Energy equations Section 5.3 Arcing time and distance from the arc point are
significant factors.

Arcing time is determined by breaker and relay
settings and therefore the analysis must be
based on the implemented settings.

Distance from the arc point is determined by
working distances. Typical working distance
are provided in Table 3 of IEEE 1584 and are
repeated below in subsection B.3. These
should be reviewed to ensure they are
applicable for the specific facility being
analyzed.

Flash Protection Boundary Section 5.5 Now known at the Arc Flash Boundary, this is
the distance from the arc source at which the

incident energy equals 1.2 callcm?.

B.1.2 NFPA 70E-2015 TM

Below is a summary of the significant data contained in NFPA 70E-2015 ™ as it relates to Incident
Energy Analysis.

Consideration NFPA 70E - General Comment
2015 ™
reference

Informational Note 1 that interaction | Article 100, | It is unlikely that enclosed equipment with covers
with equipment is required, that under Arc Flash and doors closed will pose an arc-flash hazard.
normal operating conditions enclosed Hazard
equipment is unlikely to pose an arc definition
flash hazard, and provides table
references for activities that could pose
an arc flash hazard.

Information Note 2 refers to Table
130.7(C)(15)(A)(a) for assistance in
identifying arc flash hazards

Two categories of working on: (1) | Article 100, | Activities involving physical alteration to the
diagnostic (testing), in which no | Working On | equipment are likely to pose more risk of arc-flash
physical changes are made to the definition hazard.

equipment and (2) repair, which results
in a physical alteration.
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Consideration

NFPA 70E -
2015 ™
reference

General Comment

Training and establishment of a Safety
Program are required.

Article 110

Hazard identification and Risk Assessment are
required. Arc-flash hazard warning labels, a part of
the Arc-Flash Hazard Analysis, provides the
information needed for these tasks.

Establishes when and Energized
Electrical Work Permit is required and
the information needed for the permit.

Article
130.2(B)

Data from the arc-flash hazard analysis (ref Article
130.5) is required for the permit.

The Arc-Flash Hazard Analysis shall be
updated when there is a system
modification and shall be reviewed
periodically, not to exceed five years.

Article 130.5

Facility owners or their agents should maintain up-
to-date system analysis data base files so that study
updates can be accomplished with consistent
results and at minimum costs.

Selection of PPE can be accomplished
by (1) Incident Energy Analysis Method
or (2) Arc Flash PPE Categories
Method.

Article
130.5(C)

This report addresses only the Incident Energy
Analysis Method, which is part of the Arc-Flash
Hazard Analysis results contained in this report.

References IEEE 1584 ™ equations for
incident energy and arc-flash boundary
calculations.

Annex D.4

Provides guidance on the selection of
Arc-Rated Clothing and Other PPE for
Use When Incident Exposure is
Determined by an Incident Energy
Analysis.

Annex H,
Table H.3(b)

This is a simplified table and it is used in the Incident
Energy Analysis results contained in this report.

Requirements for equipment labeling
are specified.

Article
130.5(D)

A requirement is documentation of the method of
calculating and data to support the label data.
Therefore, the report should contain documentation
of the options used to produce the label.

PPE by Hazard/Risk Category

Table
130.7(C)(16)

Per Article 100 definitions and Informational Notes,
FR clothing without an arc rating has not been tested
for exposure to an electric arc and is, therefore, not
appropriate for meeting the PPE requirements for
NFPA 70E — 2015.

B.2 Basis of Analysis

The following is the discretionary data upon which the Incident Energy Analysis was based:

o Existing settings of breakers and relays were used for Incident Energy Analysis.

e The analysis contained in this report assumes all overcurrent protective devices operate as per

the manufacturer published tripping and/or clearing curves.
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¢ The analysis contained in this report assumes the interrupting ratings of all over-current protective
devices are greater than the calculated arcing fault current for that device.

e As per IEEE 1584-2011b™, Part 4.2 in the Arc-Flash Hazard Analysis the hazard risk category is
reported as Category 0 on the secondary side of transformers less than 125 kVA and a voltage
of less than 240 volts.

NOTE: The 2015 Edition of NFPA 70E eliminated hazard risk category 0 and revised the name
of the analysis to Incident Energy Analysis. Therefore, at these locations the Incident Energy
Analysis results specify protective clothing and other PPE of < 1.2 cal/cm?.

e As per |IEEE 1584b-2011™, Part 4.6 the arcing time is capped at two seconds for all locations
where it is possible to move away quickly from the arc flash.

e As per |IEEE 1584b-2011™, Part 4.9 for equipment containing a main protective device the
Incident Energy Analysis results are based on an arcing fault being initiated on the line side of the
main protective device within an enclosure.

o After comparing incident energy values for each operational scenario considered, worst case
results are adopted as the final Incident Energy Analysis results.

e As per IEEE 1584b-2011™, Part 4.9, Table 1 the following bus gaps are used for Incident Energy

Analysis:
Classes of Equipment Typical Bus Gaps (in)
Cable 0.5
5 kV switchgear 4
Low voltage switchgear 1.25
Low-voltage switchboards, MCCs, and panelboards 1

e As per IEEE 1584b-2011™, Part 4.9, Table 2 the following working distances are used for Incident

Energy Analysis:
Classes of Equipment Typical Working Distance (in)
Cable 18
Low-voltage switchboard, MCCs, and panelboards 18
Low voltage switchgear 24
5 kV and 15 kV switchgear 36
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B.3 Operational Cases Analyzed

Refer to Section |.F for a description of the operational cases considered for Incident Energy Analysis.

B.4 Software Options Used

The following software options were used in the Incident Energy Analysis.

Option Description

Option Setting

Standard

NFPA 70E — 2015, Annex D.4 and IEEE Std 1584

< 240V, Report as Category 0 if fed by transformer < 125 kVA

Flash Boundary Calculation Adjustments

Use 1.2 cal/cm?

Max Arcing Duration

2.0 sec

Arcing Tolerances

Low = -15%, High = 10% (LV in Box)

NFPA 70E — Calculate a second IE at

LV = 38%, M/HV Equip = 100%

Pre-Vault Voltage 1lpu
Utility and Impedance Tolerance Regular
Include Transformer Tap Yes
Define Grounded as SLG/3P Fault 5.0%

Reduce Gen and Syn Mtr Fault Cont to:

300% of Gen and Synch Motor Rated Current
Reduce After 10 cycles

Apply to Gens

Recalculate Trip Time Using Reduced Current

Induction Motor Fault Contribution

Include for 6.0 cycles

Treat Fuses As:

Specified in Library

Report Options

Bus + Protective Device Line Side, Worst Case Only
Line + Load Side Contributions

Main Device

Check Upstream device for 80% mis-coordination

C. RESULTS AND RECOMMENDATIONS
Detailed results of the Incident Energy Analysis can be found in Appendix F.

While incident energy calculations for other than three phase AC equipment is beyond the scope of
IEEE 1584, for this study single phase and two phase panels are labeled according to the information
contained in NFPA 70E — 2015, Table 130.7(C)(A)(b).

The following cautions must be adhered to for arc flash hazard warning label results to remain valid:

a. Breaker settings must NOT be increased.

b. The working distance form energized parts must not be less than that noted on the arc flash

hazard warning label.

c. Do not add a panel breaker with interrupting ratings less than those of the breakers already in
the panel. This may result in the under-rated breakers being installed in panel. Under-rated
breakers may not open properly during a fault.
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The following recommendations are made in reference to the Incident Energy Analysis results:

a.

Each location where the incident energy is determined to be unacceptable by the facility owner
or facility representatives must be individually evaluated to determine the most effective means
of reducing the incident energy while maintaining the highest degree of reliability. This process
is known as mitigation and, while not within the scope of this study, it can be addressed after
locations are identified.

Only qualified electricians who are familiar with the installation and maintenance of electrical
distribution equipment should perform work associated with such equipment. All
recommendations of the manufacturer, warnings and cautions relating to the safety of personnel
and equipment should be followed. All applicable health and safety laws, codes, standards and
procedures should be adhered to.

All equipment should be de-energized prior to any maintenance or service. OSHA 1910.333™
requirements should be adhered to. All guidelines of NFPA 70E - 2015™ should be followed,
and, in particular, appropriate personal protective equipment must be provided and worn.
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APPENDIX A: REPORT ABBREVIATIONS

Organizations and Standards

ANSI American National Standards Institute
IEEE Institute of Electrical and Electronics Engineers
IPCEA Insulated Power Cable Engineers Association
NEC National Electrical Code (NFPA No. 70)
NEMA National Electrical Manufacturers Association
UL Underwriter's Laboratories, Inc.
Other Abbreviations

A Amperes MCB Molded Case Breaker
AF Amps Frame MCCB Molded Case Circuit Breaker
AIC Amperes Interrupting Capacity MV Medium Voltage
AP Amps Plug MVB Medium Voltage Breaker
AS Amps Sensor MVF Medium Voltage Fuse
ASD Adjustable Speed AC Drive OCPD Overcurrent Protective Device
Asym Asymmetrical oL Overload
AT Amps Trip PCC Point of Common Coupling
ATS Automatic Transfer Switch PD Protective Device
C Capacitance PF Power Factor
CB Circuit Breaker PPE Personal Protective Equipment
CL Close and Latch Rating PWM Pulse Width Modulated
CT Current Transformer R Resistance
FLA Full Load Amperes RMS Root Means Square
HP Horsepower SCA Short-Circuit Amperes
I Instantaneous SF Service Factor
kA Kilo-Amperes SLG Single-Line-to-Ground
kVA Kilovolt-Amperes Sym Symmetrical
kw Kilowatt% TCC Time Current Curves
L Inductance TDD Total Demand Distortion
LL Line-to-Line THD Total Harmonic Distortion
LRA Locked Rotor Amperes V Volts
LTD Long Time Delay VED Variable Frequency Drive
LTPU Long Time Pick Up VSD Variable Speed Drive
LV Low Voltage WCR Withstand Current Rating
LvVB Low Voltage Breaker X Reactance
LVF Low Voltage Fuse z Impedance
LVPCB Low Voltage Power Circuit Breaker %Z Percent Impedance
MCC Motor Control Center
MCS Molded Case Switch
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APPENDIX B: RESOURCES

B.1 INDUSTRY STANDARDS

The following industry standards were utilized in the compilation of this report:

IEEE Std 141

IEEE Std 241

IEEE Std 242

IEEE Std 399

IEEE Std 446

IEEE Std 551

IEEE Std 602

IEEE Std 1015

IEEE 1584

NFPA 70
NFPA 70E

IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants - Red Book

IEEE Recommended Practice for Electric Power Systems in
Commercial Buildings - Gray Book

IEEE Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems - Buff Book

IEEE Recommended Practice for Industrial and Commercial
Power Systems Analysis - Brown Book

IEEE Recommended Practice for Emergency and Standby Power
Systems for Industrial and Commercial Applications — Orange
Book

IEEE Recommended Practice for Calculating Short Circuit
Currents in Industrial and Commercial Power Systems - Violet
Book

IEEE Recommended Practice for Electric Systems in Health Care
Facilities — White Book

IEEE Recommended Practice for Applying Low-Voltage Circuit

Breakers Used in Industrial and Commercial Power Systems- Blue

Book
IEEE Guide for Performing Arc-Flash Hazard Calculations
National Electrical Code

Standard for Electrical Safety in the Workplace
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B.2 TEST X/R RATIOS FOR ELECTRICAL DISTRIBUTION EQUIPMENT

Equipment Test PF | Test X/R Standard
Panelboards < 10 kA 0.5 1.732 UL 67
10 KA < Panelboards < 20 kA 0.3 3.18 UL 67
Panelboards > 20kA 0.2 4.899 UL 67
Motor Control Centers < 10 kA 0.5 1.732 UL 845
10 kA < Motor Control Centers < 20 kA 0.3 3.18 UL 845
Motor Control Centers > 20kA 0.2 4.899 UL 845
Switchboards < 10 kA 0.5 1.732 UL 891
10 kA < Switchboards < 20 kA 0.3 3.18 UL 891
Switchboards > 20kA 0.2 4.899 UL 891
Transfer Switches < 10 kA 0.5 1.732 UL 1008
10 kA < Transfer Switches < 20 kA 0.3 3.18 UL 1008
Transfer Switches > 20kA 0.2 4.899 UL 1008
Switchgear 0.15 6.591 ANSI C37.50, UL 1558
Molded Case Circuit Breakers < 10 kA 0.5 1.732 UL 489
10 kA < Molded Case Circuit Breakers < 20 kA 0.3 3.18 UL 489
Molded Case Circuit Breakers > 20kA 0.2 4.899 UL 489
Insulated Case Circuit Breakers < 10 kA 0.5 1.732 UL 489
10 kA < Insulated Case Circuit Breakers < 20 kA 0.3 3.18 UL 489
Insulated Case Circuit Breakers > 20kA 0.2 4.899 UL 489
Power Circuit Breakers 0.15 6.591 UL 1066
Power Circuit Breakers (Fused) 0.2 4.899 UL 1066
Fuses < 10 kA 0.5 1.732 UL 248-1
Fuses > 10 kA 0.2 4.899 UL 248-1
HV/MV Switchgear (KA Rating Basis) 0.0587 17 ANSI C37.09-1999
HV/MV Switchgear (MVA Rating Basis) 0.0665 15 ANSI C37.010-1979
MV E2 Motor Starter 0.0665 15 UL 347
HV/MV Power Fuses 0.0665 15 ANSI C37.41
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B.3 SYSTEM ANALYSIS SOFTWARE

Power Tools, Version 7.0.4.1, by SKM Systems Analysis, Inc., Manhattan Beach, California, has been
used to perform the Incident Energy Analysis.

A Backup (accomplished by choosing Project — Backup from the PTW menu) of the study data file is
included with the final version of the study. Opening these files requires a 1000 bus limit version of the
Power Tools software. Upon opening the Study in Power Tools, the Project-Options-Library tabs should
be used to re-direct the libraries to the ones contained in the backed up Study files.

B.4 PROJECT DOCUMENTS
The following documentation was used to model system data for this Study:

¢ System model and details for the system are based on the facility single lines provided to TRC
by CCWA and the on-site data collection conducted by TRC Engineers during September 2015.
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APPENDIX C: UTILITY SOURCE DATA

The following pages detail the utility source contributions provided by utility power providers.
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Arc Flash Analysis Report
Customer Name: Clayton Co. Water
Customer Address: 1545 Pates Creek Rd

Date:  10/1/2015

Station Number:

Meter Number:

Account Number:

Utility Data

Three Phase Utility Contribution (MVA)

Line to Ground Utility Contribution (MVA)

System Impedance R1 +jX1 - per unit, 100 mVA base
XIR - Three Phase

Three Phase Fault Current - Amps

System Impedance RO +jX0 - per unit, 100 mVA base
XIR - Line-Ground

Line to Ground Fault Current - Amps

System Voltage - Line-Line kV

360.54
370.87
0.0120+0.2771j
23.09

8346
0.0099+0.2540j
23.84

8585

24.94

Transformer Fuse

Fuse Manufacturer
Amp Rating
Cooper/RTE Catalog No.

Type

Cooper Power/RTE or equivalent
30A
4038108C09B

DUAL ELEMENT

Transformer Data

KVA Bank Rating

Phases (3 phase, single phase or open delta)
Primary Voltage (kV)

Primary Connection

Secondary Voltage

Secondary Connection

Impedance (%Z)

Typical X/R

1000

3

24.94
Wye-grounded
480
Wye-grounded
5.90

9.04

Service Data

Length (feet)

R (Ohms)

X (Ohms)

Three Phase Utility Contribution (MVA)
XIR - Three Phase

Three Phase Utility Contribution (Amps)

0

0

0

16.19

9.30
19473

Disclaimer: This information is made available for use by qualified persons for the purpose of making an Arc Flash Hazard study.

The Company believes this information to be correct at the time it is provided and does not warrant this information. The information provided is the
Company’s estimate of system values at the point of service between the Company’s and the customer’s electric system.

It includes only contributions of the Company’s system. The Company does not make any guarantees to hold the system parameters represented by
this information constant. The Company reserves the right to make improvements, upgrades or other changes to the electric system without notice.
Such changes may invalidate this information. By making this data available, the Company does not assume any responsibility relating to its use; the
user assumes full responsibility for correct application of this information.

Socket Version: 3.2 Database Revision Date:  8/4/2015
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Arc Flash Analysis Report
Customer Name: Clayton Co. Water
Customer Address: 1693 Freeman Road

Date:  10/1/2015

Station Number:

Meter Number:

Account Number:

Utility Data

Three Phase Utility Contribution (MVA)

Line to Ground Utility Contribution (MVA)

System Impedance R1 +jX1 - per unit, 100 mVA base
XIR - Three Phase

Three Phase Fault Current - Amps

System Impedance RO +jX0 - per unit, 100 mVA base
XIR - Line-Ground

Line to Ground Fault Current - Amps

System Voltage - Line-Line kV

3221

35.96
0.4036+3.0779
7.63

38747
0.2163+2.1235;
8.09

43255

0.48

Transformer Fuse

Fuse Manufacturer
Amp Rating
Cooper/RTE Catalog No.

Type

Cooper Power/RTE or equivalent
40A
4038108C11B

DUAL ELEMENT

Transformer Data

KVA Bank Rating

Phases (3 phase, single phase or open delta)
Primary Voltage (kV)

Primary Connection

Secondary Voltage

Secondary Connection

Impedance (%Z)

Typical X/R

1500

3

0.48
Wye-grounded
480
Wye-grounded
5.80

8.27

Service Data

Length (feet)

R (Ohms)

X (Ohms)

Three Phase Utility Contribution (MVA)
XIR - Three Phase

Three Phase Utility Contribution (Amps)

0

0

0

14.35

7.97
17255

Disclaimer: This information is made available for use by qualified persons for the purpose of making an Arc Flash Hazard study.

The Company believes this information to be correct at the time it is provided and does not warrant this information. The information provided is the
Company’s estimate of system values at the point of service between the Company’s and the customer’s electric system.

It includes only contributions of the Company’s system. The Company does not make any guarantees to hold the system parameters represented by
this information constant. The Company reserves the right to make improvements, upgrades or other changes to the electric system without notice.
Such changes may invalidate this information. By making this data available, the Company does not assume any responsibility relating to its use; the
user assumes full responsibility for correct application of this information.

Socket Version: 3.2 Database Revision Date:  8/4/2015
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688 Flint River Rd Jonesboro, Ga - Casey

Primary/Sec 25KV — 12KV
Voltage

Z1 0.1042+0.6999j
Z0 0.2148+1.0090)
Transformer size 5000
Transformer Conn | WYE

Upstream fuse 100A
Transformer %Z 6.48
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Arc Flash Analysis Report
Customer Name: Clayton Co. Water
Customer Address: 1693 Freeman Road

Date:  10/1/2015

Station Number:

Meter Number:

Account Number:

Utility Data

Three Phase Utility Contribution (MVA)

Line to Ground Utility Contribution (MVA)

System Impedance R1 +jX1 - per unit, 100 mVA base
XIR - Three Phase

Three Phase Fault Current - Amps

System Impedance RO +jX0 - per unit, 100 mVA base
XIR - Line-Ground

Line to Ground Fault Current - Amps

System Voltage - Line-Line kV

3221

35.96
0.4036+3.0779
7.63

38747
0.2163+2.1235;
8.09

43255

0.48

Transformer Fuse

Fuse Manufacturer
Amp Rating
Cooper/RTE Catalog No.

Type

Cooper Power/RTE or equivalent
40A
4038108C11B

DUAL ELEMENT

Transformer Data

KVA Bank Rating

Phases (3 phase, single phase or open delta)
Primary Voltage (kV)

Primary Connection

Secondary Voltage

Secondary Connection

Impedance (%Z)

Typical X/R

1500

3

0.48
Wye-grounded
480
Wye-grounded
5.80

8.27

Service Data

Length (feet)

R (Ohms)

X (Ohms)

Three Phase Utility Contribution (MVA)
XIR - Three Phase

Three Phase Utility Contribution (Amps)

0

0

0

14.35

7.97
17255

Disclaimer: This information is made available for use by qualified persons for the purpose of making an Arc Flash Hazard study.

The Company believes this information to be correct at the time it is provided and does not warrant this information. The information provided is the
Company’s estimate of system values at the point of service between the Company’s and the customer’s electric system.

It includes only contributions of the Company’s system. The Company does not make any guarantees to hold the system parameters represented by
this information constant. The Company reserves the right to make improvements, upgrades or other changes to the electric system without notice.
Such changes may invalidate this information. By making this data available, the Company does not assume any responsibility relating to its use; the
user assumes full responsibility for correct application of this information.

Socket Version: 3.2 Database Revision Date:  8/4/2015
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Dwane Williams s
1704 Noahs Ark Rd

Jonesboro Rd, GA 30236 GEORGIA L
(770) 603-5436 POWER

Oct 12,2015 ASOUTHERN COMPANY

Bonita Martin
2976 Chapel Hill Rd
Douglasville, GA 30135

Dear Ms. Martin:
The following inforination concerning available fault current is furnished at your request:
Location: CCWA W J HOOPER WTP

70 Oakdale Dr

Stockbridge, GA 30281

Available fault current at Customer’s Service entrance is 4,036 amperes, which does not include any
contribution from motor load.

Primary Voltage: 25KV

System Impedance: Z1- 0.1446+0.5547, Z0- 0.3278+1.0127
Protective Device: Recloser 630a,

Phase Trip 400a, Carve 106

Ground Trip 200a, Curve 133

‘ A change in transformer size, transformer impedance, service size, or service length will result in a change
to the fault current listed above.
If additional information or assistance is required, please contact me at 770-603-5436.

Sincerely,

Dwane Williams
Engineer
Noah’s Ark Engineering

Job Number: 1
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7700 Old Morrow Rd Jonesboro, Ga — Jonesboro Pumping Station

Primary/Sec

25KV —120/240V

Voltage
Z1 0.1815+0.18119;j
Z0 0.3885+1.3942)
Transformer size 34.64
Transformer Conn | Open Delta
Transformer %Z 1.4
Fuse size 10
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Arc Flash Analysis Report

Customer Name: Clayton Co. Water

Customer Address: 1865 Noah's Ark Rd.

Date:  10/1/2015

Station Number:

Meter Number:

Account Number:

Utility Data

Three Phase Utility Contribution (MVA)

Line to Ground Utility Contribution (MVA)

System Impedance R1 +jX1 - per unit, 100 mVA base
XIR - Three Phase

Three Phase Fault Current - Amps

System Impedance RO +jX0 - per unit, 100 mVA base
XIR - Line-Ground

Line to Ground Fault Current - Amps

System Voltage - Line-Line kV

3221

35.96
0.4036+3.0779
7.63

38747
0.2163+2.1235;
8.09

43255

0.48

Transformer Fuse

Fuse Manufacturer
Amp Rating
Cooper/RTE Catalog No.

Type

Cooper Power/RTE or equivalent
40A
4038108C11B

DUAL ELEMENT

Transformer Data

KVA Bank Rating

Phases (3 phase, single phase or open delta)
Primary Voltage (kV)

Primary Connection

Secondary Voltage

Secondary Connection

Impedance (%Z)

Typical X/R

1500

3

0.48
Wye-grounded
480
Wye-grounded
5.80

8.27

Service Data

Length (feet)

R (Ohms)

X (Ohms)

Three Phase Utility Contribution (MVA)
XIR - Three Phase

Three Phase Utility Contribution (Amps)

0

0

0

14.35

7.97
17255

Disclaimer: This information is made available for use by qualified persons for the purpose of making an Arc Flash Hazard study.

The Company believes this information to be correct at the time it is provided and does not warrant this information. The information provided is the
Company’s estimate of system values at the point of service between the Company’s and the customer’s electric system.

It includes only contributions of the Company’s system. The Company does not make any guarantees to hold the system parameters represented by
this information constant. The Company reserves the right to make improvements, upgrades or other changes to the electric system without notice.
Such changes may invalidate this information. By making this data available, the Company does not assume any responsibility relating to its use; the
user assumes full responsibility for correct application of this information.

Socket Version: 3.2 Database Revision Date:  8/4/2015
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Curt Long s
112 Lake Mirror Road

Forest Park, GA 30297 GEORGIA -
(404) 608-5042 POWER

Oct 7, 2015 ASOUTHERN COMPANY

Brent Taylor
6900 Old Macon Hwy
Stockbridge, GA 30281

Dear Brent:
The following information concerning available fault current is furnished at your request:

Location: Brent Taylor
6900 Old Macon Hwy
Stockbridge, GA 30281

Available fault current at Customer’s Service entrance is 3,090 amperes, which does not include any
confribution from motor load.

The system primary voltage at the service point is 12kV three phase. The system impedance up to the
service point is; Z — 0.1921+1.4862] and Z0— 0.2962+1.7504]j. The first protective device from the
service point back is an electronic recloser. Electronic reclosers do not have sizes as the conventional
hydraulic reclosers. The trip setting is set at: phase trip — 360amps with a curve of 133 and ground trip
setting at 200amps with a curve of 151.

A change in transformer size, transformer impedance, service size, or service length will result in a change
to the fault current listed above,

If additional information or assistance is required, please contact Curt Long at 404-608-5042.

Sincerely,

Curt Long
Engineering Rep.
Engineering

Job Number: N/A
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APPENDIX D: SHORT-CIRCUIT CALCULATION REPORTS

D.1. INPUT DATA REPORT

See the study electrical single line in Appendix H for the input data for the system model.

QTRC

St e vy v
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D.2. SHORT-CIRCUIT CALCULATIONS

The calculated short-circuit currents for each facility are shown on the following pages. For facilities
with generators, the short-circuit currents are shown for normal operating conditions (when energized
by the utility source) and for emergency operating conditions (when energized by the generator
sources).

Note: These faults current values are NOT adjusted for equipment evaluation purposes. Refer to
Section Il for a discussion regarding how to adjust calculated fault current values so they may be used
in the equipment evaluation process.
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UuTIL

¥ SC Contribution 3PH: 8346 Amps
X/R3PH: 23.09
SC Contribution SLG: 8585 Amps
X/RSLG: 23.84
GEN.
528 kVA
T-UTIL PRIFU 3P: 4.1 KA
LG: 3.908 kA
) GEN BREAKER
2rols TUTIL
22 1000 KVA
2%: 5.9%
VLV 195kA
CBL-52-GM
CBL-52-UM
MLV 3PH: 2.6 kA
MLV SLG: 1.7 kA
L LV3PH: 185 kA
ULV SLG: 18.0 kA
) 52-GM GEN BREAKER
oFp) 52:UM UTIL BREAKER
Legend
SWITCHBOARD
Nom Bus Volt: 480 V
SC Rating: 65 kA -
LV3PH: 21.141 KA Colors:
LVSLG: 19.662 kA Black: Circuit is energized
Tan: Circuit is de-energized
Orange: Component is out of service
CBL-MCC-4
LV 3PH: 2.6 kA
MLV SLG: 1.6 KA Notes:
: 18 S A -
iw gig: 1?3 Eﬁ The short-circuit currents on this drawing
are NOT adj d by the iplying factor (MF)
that is utilized for equipment evaluation purposes.
MCC-4 _ - - 7
Nom Bus Volt: 480 V See the Equipment Evaluation single line for the
g A adjusted fault current.
LV SLG: 19.327 kA
) BRWP-1FDR l) BRWP-2 FDR l) BRWP-3 FDR l) T-LB FDR l) GEN PANEL FDR
BRWP-1 CBL BRWP-2 CBL BRWP-3 CBL CBL-T-GEN PANEL
/NLV 3PH: 0.9 kA /NLV 3PH: 0.9 KA /NLV 3PH: 0.9 kA WLV 3PH: 133 kA
MLV SLG: 05 kA MLV SLG: 0.5 kA MLV SLG: 0.5 kA CBLT6 VLV SLG: 9.4 kA
L LV3PH: 17.3 kA LV 3PH: 17.3kA LV 3PH: 17.3kA DLV 3PH: 1.1 kA
LLVSLG: 152 kA JLVSLG: 15.2kA JLVSLG: 152kA ULV SLG: 74 KA
Aulé  T-GEN PANEL
S°TT 25KVA
BRWP-1. BRWP-2. BRWP-3. aude Z%: 4.3%
LV 0.9 kA LV 0.9 KA LV 0.9 kA T-LB LV 1.3KA
2°TY 15KVA
Z%: 2.8%
VLV TAKA ) GEN PANEL MAIN
CBL-LB
LLV3PH: 12 kA
LLVSLG: 1.1 kA GEN PANEL
Nom Bus Volt: 240 V
LV3PH: 1.341kA

= LV SLG: 1.363 kA
) LBMAN

) GEN PANEL BR

LB

Nom Bus Volt: 208 V
SC Rating: 10 kA
LV3PH: 1.196 kA
LV SLG: 1.090 kA

) LB BR

TRC Engineers
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UTIL

SC Contribution 3PH: 8346 Amps
X/R3PH: 23.09

SC Contribution SLG: 8585 Amps
X/RSLG: 23.84

T-UTIL PRIFU

T-UTIL
1000 kVA
Z%: 5.9 %

CBL-52-UM

GEN.
528 kVA
3P:4.2kA
= LG: 4.226 kKA

) GEN BREAKER

CBL-52-GM

ULV 3PH: 3.6 kA
LLVSLG: 32 kA

) 52-GM GEN BREAKER

6P ) 52:UMUTIL BREAKER
Legend
SWITCHBOARD
Nom Bus Volt: 480 V
SC Rating: 65 kA -
LV 3PH: 6.238 KA Colors:
LV SLG: 4511 kA Black: Circuit is energized
Tan: Circuit is de-energized
Orange: Component is out of service
CBL-MCC-4
LV 3PH: 2.6 kA
MLV SLG: 1.3 KA Notes:
LV 3PH: 3.6 kA S A -
ULVSLG: 32 KA The short-circuit currents on this drawing
are NOT adjusted by the multiplying factor (MF)
MCea that is utilized for equipment evaluation purposes.
Nom Bus Volt: 480 V See the Equig t Evaluation single line for the
SC Rating: 42 kA =
LV3PH: 6.234 kA adjusted fault current.
LV SLG: 4.497 kA
) BRWP-1FDR l) BRWP-2 FDR l) BRWP-3 FDR l) T-LB FDR l) GEN PANEL FDR
BRWP-1 CBL BRWP-2 CBL BRWP-3 CBL CBL-T-GEN PANEL
/NLV 3PH: 0.9 kA /NLV 3PH: 0.9 KA /NLV 3PH: 0.9 kA LV 3PH: 5.6 kA
MLV SLG: 0.4 kA MLV SLG: 0.4 kA MLV SLG: 0.4 kA CBLT6 VLV SLG: 3.8KA
L LV3PH: 5.1 kA LV 3PH: 5.1 kA LV 3PH: 5.1 kA DLV 3PH: 53 KA
LLVSLG: 3.9kA VLV SLG: 3.9kA JLVSLG: 3.9kA LLVSLG: 36 kA
Aulé  T-GEN PANEL
S°TT 25KVA
BRWP-1. BRWP-2. BRWP-3. aude Z%: 4.3%
LV 0.9 kA LV 0.9 KA LV 0.9 kA T-LB LV 1.3KA
2°TY 15KVA
Z%: 2.8%
VLV13KkA ) GEN PANEL MAIN
CBL-LB
L LV3PH: 1.1 kA
LLVSLG: 1.1 kA GEN PANEL
Nom Bus Volt: 240 V
LV3PH: 1.281kA
—t— LV SLG: 1.321 kA
) LBMAN

CCWA

Revision 0 J

) GEN PANEL BR

LB

Nom Bus Volt: 208 V
SC Rating: 10 kA
LV3PH: 1.149 kA
LV SLG: 1.066 kA

) LB BR

TRC Engineers

Project: Blalock Pump Station - 1545 Pates Creek Rd
Calculated Short-Circuit Currents - Case 2 - Emergency Conditions
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UL
SC Contibution 3PH: 3277 Amps

XIR3PH: 6.72
SC Contibution SLG: 2844Amps
X/RSLG: 5.69
TUTLFU
. G2,
2575 KVA 2575 KVA
NGR 36 Ohms NGR: 36 Ohms
TUTL LV 3P:0.8 kA LV 3P: 0.8 KA
ST 5000 KA LV SLG: 0.192 kA LV SLG: 0.192 kA
%: 6.5 % NT 3P: 08 kA INT 3P: 0.8 KA
LV 3PH:0.4kA NT SLG: 0.192kA INT SLG: 0.192 kA
LV SLG: 0.2 A MOMBP: 0.794 kA MOM3P: 0.794 kA
S,Igf:: MOMSLG: 0 192 kA MOMSLG: 0192 kA
LV 23 kA
NT 23kA
CLa1k CBLGEN1 CBLGEN2
ALV 3P H: 0.8kA ALV 3PH: 0.8 kA
LV SLG: 0.2kA LV SLG: 0.2 kA
AN ANINT 3PH: 0.8 kA ANT3PH: 08 KA
LV SLG: 06 kA ANNT SLG 02 kA ANT SLG:0.2kA
NT P 0 kA MOM3PH: 1.2kA ANNOMBPH: 12 kA
NT Sla 0akh VLV 3P H: 0.8KA WLV 3PH: 0.8 kA
MOM3PH: 1 1 kA VLV SLG: 0.2kA VLV SLG: 0.2 kA
RS JVINT 3PH 0.8KA WNT 3PH 0.8 kA
RYRTSSRHN JVINT SLG:0.192 kA NT SLG:0.192kA
NT 9PH 2.3 kA LMOMBPH: 1.2kA UMOM3PH: 1 2kA
NTSIG: 2181kA
MOM3PH: 3 1 kA
h s 52G2
60 SWGR1 MAIN
RY 52G1 RY 52G2
E ORY 60 SWGR1 MAIN &-0! ol
s_oRV62GI GEN _oRY6252 GEN
60 SWGR1
Nom Bus Volt: 12470 V 60 SWGR1-2
SCRaing: 18.0kA Nom Bus Volt: 12470V
LV 3PH: 3.334 kA LV 3PH: 1.587 kA
LV SLG: 2.720 KA LV SLG: 0.383 kA
INT 3PH: 2.651 kA NT 3PH: 1587kA
INT SLG. 2,386 NT SLG: 0383KA
52A FDR [I] 52B FDR 52ET TE
L ORY 524 L oRY-2B
CBL6OLS1 CBL60LS2
ALV IPH: 0.5 kA ALV BPH: 0.5 KA
LVSLG: 0.3 kA ALVSLG: 0.3 kA Legend
ANT3PH: 02 kA AINT 3PH: 0.2 kA
Rhowsei o s T howseH 0 fa
WLV 3PH: 2.8 kA LLV3PH: 28 KA Colo
%VTS@L?H 24 ¢\Ll\«/TS:5F?H§gx Black: Circuit 5 energized
¢sg SLG: 2278kA $INT SLG: 2.285 kA Tan: Circuit isde-energized
M3PH: 3 7 kA M3PH: 37 kA
+ L MOM3PH: 3 Orange: Compaent is autof service
60LS2
Nom Bus Volt 12470 V. Notes:
61LS2 LV 3PH: 3333 i o . s M et n .
N Bs Vol: 12470V LV SLG: 2.718 kA The shortcircut currents onthis drawing are NOT adjust ed by themultiplying factor (MF) that is utilized for equipment evaluation purposes.
}ﬁ gPLg gggg i: See the Equipment Evaluationsingle linef a the adjusted fault current.
sasz v sass v CBL61LS2 CBL60 K4 CBL60X2
lom Bus Volt: 12470 om Bus Volt 12470 ALV 3PH: 0.3 KA ALV 3PH: 0.1 KA ALV 3P H: 0.1KA
LV 3PH: 3.049 KA LV3PH: 3090KA CBL62LS3 CBL&1X2 ALV SLG: 0.2 KA ALV SLG: 0.1 KA ANMOM3PH: 0.1kA
LV SLG: 2.360 kA LV SLG:2.411 kA ALV 3P H: 0.2KA AW 3PH:0.1KA ANINT 3PH: 0.1 KA AMOM3PH: 0.1 KA WLV 3PH: 3.2kA
INT 3PH: 2.451 kA INT 3PH MLV SLG: 0.1kA MMOMSPH: 0.1 kA AN INT SLG:0.1 KA VLV 3PH: 3.2 KA VLV SLG: 2.7KA
INT SLG: 2.097 kA INT SLG ANINT 3PH: 0.1 kA VLW 3PH:3.2 kA AMOM3PH: 03 kA VLV SLG: 2.6 kA JINT 3PH 2.6KA
NMOM3PH: 0.2kA LWSLG:2.6KA LV 3PH: 2.9 KA L INT 3PH 2.6 kKA JINT S1G 2370 kA
' 61LS1 WLV 3PH: 2.9kA N/NT 3PH2.6 KA YLV SLG: 2.4 kA INT SLG: 2.354 kA UMOM3PH: 4 2k
62LS1-62LS2 CBL62K2 CBL62LS2 Nom Bs Vo It 12470 V YLV SLG: 2.3KA NT SLG:2271 kA W INT 3PH 2.5 kKA L MOMBPH: 4.1 kA
ALV 3PH: 0.2 KA ALV 3PH: 0.2 KA LV 3PH: 3238KA JINT 3PH 2.4KA L NOMBPH: 3 9 kA W INT SLG: 2.226 kA
LV SLG:0.1 kA ALVSLG: 0.1 kA LV SLG: 2.600 kA WINT S1G:2.092 kA soLS 1 T MOM3PH: 37 KA
CBL62LS1-LS2 ANT 3PH: 01 kA ANINT 3PH: 0.1 kA INT 3PH : 2.585 kA UMOM3PH: 3.4kA RS Bus Volt: 12470 V
AMOMBPH: 0 2 kA AMOM3PH: 02 kA INT S1G - 2.290 kKA LV 3PH: 3.332 KA
62LS 1 LV 3PH: 2.8 kA WLV 3PH: 28 kA 1V SLG: 2718 KA
Nom Bus Vo ft: 12470 V VLVSLG: 2.2 KA LLVSLG: 22 KA INT 3PH: 2.649 kA
LV 3PH: 3.126 kA UNT 3PH2.4 kA JINT 3PH 2.4 kA CBLe2LSt CBLE1X1 INT SLG: 2.384 kA
LV SLG: 2.465 kA WNT SLG: 2050kA INT SLG: 2.051 kA ALV 3PH: 0.1 kA ALV 3PH: 0.1kA i
NT 3PH : 2510kA & MOMBPH: 3 3 kA JMOMBPH: 3.3 kA ALV SLG: 0.1 kA ALV SLG: 0.1kA
INT SLG: 2.184kA ANMOM3PH: 0.1 KA AMOM3PH: 0.1kA
VLV 3PH: 3.0kA YLV 3PH: 3.1kA 2\5&631;&10 21A AP 0248 :?JII-GSOP:1 0.1kA
VLV SLG: 2.4 1A YL SLG: 2.5KA ALV SLG: 0.1 KA LV SLG: 0.1 kA ANNOM3PH: 0.1 kA
CBL62 K1 VINT 3PH 2.5 kA WINT 3PH 2. 6 KA ANT3PH: 01 KA INT 3PH: 0.1 kA $LV3PH: 321
LV 3PH: 0.1 kA WINT SLG: 2.160 kA WINT SLG:2.271 kA AVOM3PH:G 2 kA INT 2Lai0.1 I TN
ALV SLG: 0.1 kA L NOMBPH: 36 kA L MOM3PH: 3.9KA SV aPH: 3.0 kA MOM3PH: 03 KA UNTSPI26 kA
$’[\?3""‘,3HP""33;A“" YLV SLG: 2 5KA LV 3PH: 3.1 kA L INT SLG: 2.370 kAl N - » e
NT 3PH2 5 kA LV SLG: 2.6 kA MOMBPH: 42 kA 60TX1 v
VLV SLG: 24 KA A 61TX1 At 611X2 $NT SLG: 2248kA INT 3PH 2.6 kA ¥ ST 2000 KVA TS 2000 kVA
VINT 3PH 2.5 KA L 750 KA KT 750 KA L MOM3PH: 3 8 kA INT SLG: 2.329 kKA Z%: 5.7 % 2% 57%
W INT SLG: 2.158 kA 2%: 5.0 % Z%: 5.0 % MOM3PH: 4 0 kA ALV 3PH:0.1kA ALV 3PH:0.1 kA
L MOM3PH: 356 kA ALV 3PH:0.1 kKA AW 3PH:01 kA NCILOA kA ANCILOA A
ALV SLG: 0.1KA ANCILOA A VLV 28.0kA VLV 280 kA
ACLO. 1A VW 148 KA 60TX3 AWV 60TX4
VLV 14.8 KA 150 0kVA 7T 1500 kVA CBL60SWGR2 1 CBL60 SWGR2 2
%: 57 % 7% 57% ALV 3PH: 24 KA LV IPH: 25 KA
CBL61MCCl CBL61MCC2 LV 3PH:0.2 KA LV 3PH:0.1 KA ALV SLG: 1.7 kA ANLVSLG: 1.8 kA
MLV 3PH: 2.8KA MW 3PH: 2.1 kA LV SLG: 0.1 kA LVSLG: 0.1 kA
ALV SLG: 1.9KA AW SLG: 1.4 KA ‘é‘[gv‘,;x E\;Lzué‘kf
VLV 3PH: 144 KA VW 3PH: 143 kA LV 2.6 KA INT 2.5 kA 60SWGR2 MAIN 2 'y 60SWGR2MAIN1
VLV SLG: 151 kKA LW SLG: 150 kA INT 2.5 KA CIL3.4k
At 6271 anli 621X2 ) )
ST 2000 kVA T 2000 KVA 61MCC1MAIN 61MC C2 MAIN ClL34MA
7%: 5.7% 2% 57 %
ALV 3PH:01 kA W aPH0.2KA CBL60MCCI-L CBLEOMCG3-R
. LV 3PH: 0.8 kA LV 3PH: 0.4 kA
ALV SLG: 0.1 kA ALV SLG: 0.1 kA s1MCCt sIMCC2 LV SLG: 05 KA LV SLG: 0.3 kA
NCLOT KA ANT0.1kA Nom Bus Vo f: 480 V Nom Bus Vot: 480 V INT 3PH: 0.3 KA INT 3PH: 0.1 KA 60SWGR2 LEFT
VLV 272KA AMNCLO.2 KA SCRatng 65.0kA SC Raing: 65.0kA INT 5LG-0.2 KA INT 5LG-0.1 KA 60SWGR2 RIGHT Nom Bus Vo It 480 V
VLV 26.7kA LV 3PH: 17.229 kA LV 3PH: 16.464 kA NQM:;PH ‘OskA NDMSPF 05kA Nom Bus Volt: 480 V. SCRatng 650kA
LV SLG: 17024kA LV SLG: 16.446 kA PR oN RPN SC Raing: 65.0kA LV 3PH: 29662 kA
CBL62 SWGRI1 1 CBL62SWGR1 2 LV SLG: 2.4 kA LV SLG: 29 kA Ly 2oz LV SLG:32.002 kA
ALV 3PH: 33 KA ALV 3PH: 6.6 KA INT 3PH 2.5 KA INT 3PH 2.5 kA .
twsLG 24KA $L\/SLG 47KA l} L L L l) 1 l) L l} L 1) L INT SLG: 2.375 kA INT SLG: 2.771 KA
LV 3PH: 26.3 kA LV 3PH: 260 kA MOM3PH: 34 kA MOM3PH: 3.4 kA
ULV SLG: 294 kA LV 8LG: 295 kA 412P1FDR 412P3FDR 412P5FDR 422P1FDR 801P1FDR ¥y 801P3FDR 61ATS 1E F DR 61ATS 1N FDR 403M2FDR 412P2FDR 412P4FDR 422P2FDR 801P2FDR 801P4FDR SOSWGR2 TE
A] ‘L ’:E’ ‘L é é A] ‘L A] 60MCC32 MAIN FU 60MC C1 FDR 60PP 1FDR 60MC C2FDR 20PP1FDR 9PP 1FDR 30PP1FDR
60MC C3-1 MAIN FU
o) B2SWGRIMAIN® GreD  62SWGRTMAIN2 412P1. 412P5. 422P1. 801P1. 801P3. 403M2. 412P2. 412P4. 422P2. 801P2. 801P4.
412P3.
LV 0.7 kA LV(!7K: V07K Wo.1 kA VO3 KA V04 KA CBL61ATSI E CBL&1ATST N LV 0.7 KA LV 0.7 kA LV O0.1KA o3 W04 KA
WLV 3PH: 16.1 KA VIV 3PH: 152 kA
VLV SLG: 154 KA YWSLG:45 KA 60MC C3 LEFT 60MC C3RIGHT cBL30PP 1
61MCC1 MTR Nom Bus Volt 4160 V Nom Bus Vo It: 4160 V. CBL60 PP 1 CBL60 MCC2 CBL20PP1 CBLOPP1 VLV 3P H: 13.3 kA
SCRaing 850kA SC Ratng 85.0kA f;BLGONCﬁ WLV 3PH: 22.3 kA ALV 3PH: 2.5 kA WLV 3PH: 9.6 kA WLV 3PH: 19.2 kA VLV SLG: 1.0 kA
LV 3PH: 3420 kKA LV 3PH: 3.035 kA LV 3PH: 2.4 kA YLV SLG: 20.2 kA ALVSLG: 1.8KA VLVSLG: 7.6 kA VLV SLG: 155 kA
Rom Bus Vol 480 v Rom Bus Vol 80 v R WSLG 2,910 In W L6329 b Avsie: 17ia LT
SCRalng 65 0kA SC Raing: 65.0kA INT 3PH : 2.730 kA NT 3PH : 2607kA WLV 3PH: 26.2 kKA YLV SLG: 285 kA
LV 3PH: 29,649 kA LV 3PH: 32.625 kA S1ATS 1 INT S1G: 2.545 kA - A VLV SLG: 28.4 kA 30PP1MAN
LV SLG: 31 745kA LV SLG: 34.238 kA GE | 40-4000A 60PP 1 MAN 20PP 1 MAIN 9PP IMAIN
ZTS ATS wiCB [ adv 61X3 331B1FU 331B3FU 60MC C3 TE 331B2FU
225 A T 45k0A
SWGR1TE 113P1FDR 113P3FDR HB FDR WithsEndSymic: 35 kA Z%: 54% 9PP 1
113P2FDR 113P4FDR HAFDR 62PP 1FDR 62!
oF; GFP GFP GFP GFP GFP GFP W22k P s Volt 480V
CBL61PP1 LV 3PH: 19218KA 30PP1
GLV3PH: 14.9 kA LV SLG: 15.502 kA
ULV SLG: 140 kA 20PP1 » Nom Bus Vo : 480 V
CBL61LP1 60PP 1 Nom Bus Vo't: 480 V' 9LP1 R SCRalng 350kA
WLV 3PH: 22 KA g0 RY331B1 RY 33183 d.oRY331B2 Nom Bus Vo : 480 V SCRaing: 14.0kA LV 3PH: 13253 kA
CBL62PP1 LLVSLG: 22KA EVC 1?_:"9 65 OKK’Z LV3PH: 9.587 kA LV SLG: 11.000 kA
3PH: 22305 LV SLG: 7.627 kA
CBLHA LV 3PH: 22.5 KA . CBLOX 1
WLV 3PH: 12,0 kA $LV SLG: 20.4 kA 113P1. 113P3. CBLHB & ew 61PP1 LV SLG: 2021 0kA WLV 3PH: 18.0 kA
YLV SLG: 9.7k LV 33 kA V33 KA WLV 3PH: 105 kA ST 30 kVA 2‘;’“::‘5 V"G"Eg‘iiv - WLV SLG: 140 kA
VLV SLG: 7.0 Z%: 51 % aing.
113p2. 113p 4. Y IV 3PH: 14,856 kA 61LP1MAIN CBL331B1 7LP1 R 60PP1BR 60LP1FDR 8LP1 DR 30PP2 FDR 307X2 - 30LP2 FDR 30PP1BR 'y 3071 -30LP1FDR
Lv33ka LV SLG: 14.037 KA LV 3PH: 0.4kA CBL331B3 CBL331B2 ‘ 20LP1FDR ‘
R Bus Volt 480V —— LV SLG: 0.2kA ALV 3PH: 0.4 kA ALV 3PH: 0.4KA ww o1
SCRaing 650kA CBL62LP1 CBIO AINT3PH 0.1 4 ALste:o.2ih ALV SLS: 0.3k NS
HA MAIN HE MAIN SV aPH: 15kA 61LP1FDR ANINT SLG 0.1 kA ANT3PH: 0.1 kA AINT 3PH: 0.1 A : 54 %
LV 3PH: 22516KA ANT SLG:0.1kA ANNT SLG 0.1 KA VLV 22kA
LV SLG: 20.396 kA VLV SLG: 15 kA 331B1. ANMOM3PH: 0.5KA 33183
c LV 04 kKA LV 3P H: 3.0kA LV04KA AMOM3PH: 0 5 kA AMOM3PH: 0.5kA
NTO01kA YLV SLG: 2.7kA INT 0.1 kA LV 3PH:3.0 kA 331B2. YLV 3P H: 2.6KA CBLYX 1 CBLE0KS CBLEX 1 CBL3OPP2 CBL3OK2 CBL30 K1
gﬂ-Pg Vol 208 V CILOSKA  JINT 3PH2.6kA CILOSKA LVSLG:2.7kA W04 KA IVSLG: 2.9kA YLV 3PH: 1.1KA WLV 3PH: 195 KA VLV 3PH: 1.2 KA CBL20X1 cBLaLP YLV 3PH: 12.6 KA LW 3PH: 129 KA LV 3PH: 123 KA
HA 62LP1FDR lom Bus Vol 208 JINT SLG:2.443 kA UNT3PH2.6 KA NT0.1kA  [INT 3PH 2.5kA JLVSLG 0.7 KA JLVSLG: 160 KA JLVSLG: 0.7 KA VLV 3PH: 9.3 kA aLP1 YLV SLG: 10.4 KA W SLG: 106 KA JLVSLG: 10.1 KA
Nom Bus Volt: 480 V 62LP1MAIND CBLE1K3 S Raling: 22,064 IMOM3PH: 3.8kA UNT SLG 2 443KkA CILOAK  JINT SLG: 2.749 KA TLVSLG 7.3 kA YLV 3PH: 2240
SG Raing: 14.0kA WLV 3PH: 14.1 kA WoLa: s W MOMIPH: 3 8 1A MOM3PH: 3.41A ylvsiazzia
3 A 3 LG: 2171
HB
L) o B b Nom Bus Vol: 480 V VLV sLe: 129 kA vk 7IX1 awbi 60TX5 b BIX1
LV 3PH: 10.478 kA 2T 15WA T2 30 kvA T 15 kA ants 207X1 ants  307X2 aubs 3071
LV SLG: 6.960 kA S1LP1BR Z%: 2.9% 7% 58% 2%: 29% T 45 kvA oL Pt MAIN ST 45 0A T 4500A
CBL62X3 YLV 1.0 kA VLV 14ka YLV Toka 2%: 5.4% 7%:5.4% 2% 5.4%
HABR i, HBBR g Vvt ke Y22k Y2z
VLvste: 17714 LD CBLILP CBLGOLP1 CBLSLP1 oLPt
Nom Bs Volt 208V WLV 3PH: 0.9 kA WLV 3Pl KA WLV 3PH: 1.0 KA CBL2OLPY e Nom Bus Volt 208V CBL3OLP2 CBL30 LP1
SCRatng 100kA 1. 14 I SCRatng 100kA
LV 3PH: 1506kA JWSLE: 11k VLV SLE: 14K VLsta: 11k WLV 3PH: 2.1 kA B Rz isaa 20pp2 WV 3PH:2.1 kA WLV 3PH: 2.1 kA
AWty 627X3 LV SLG: 1.529 kA LLVSLG: 2.1 kA | BR2 179 KA P Vo480V JWSLG:2.2kA JLVSLG: 22 KA
CBLFLA ST 45 KA —— SCRatng 14 0kA
LV 3PH: 11.4KA 2% 54% LV 3PH: 12608 kA
. CBL62X4 60LP 1 MAIN SLP1 MAIN
WLV SLG: 9.1k Y22k A 62LP1B R 7LP1 MAIN LV SLG: 10383kA
Jvsiciesia J 20LP 1 MAIN 30LP2MAIN 'y 30LPIMAIN
-
CBL62LP1
A TLA GLV3PH: 22 kA fy 30pP2BR1 §, 3opP2BR
AT 25 KVA VLV SLG: 22 kA ‘ ‘
ft'v“"as/;:‘\ 60LP 1 sLP1
7LP1 Nom Bus Vott: 208 V Nom Bus VoIt 208V
Nom Bus Vo I:208 V SC Raing: 10.0kA SCRalng 100KA 20LP1 30LP2SEC 1
SCRatng 10.0kA LV'3PH: 1.380 kA LV 3PH: 0957k Nom Bus Vo't: 208 V Nom Bus Vot: 208 V 30LP1S EC 1
62LPTMAN LV 3PH: 0.946 kA LV SLG: 1.382 kA LVSLG: 1.051 KA SC Rating: 10.0kA SC Rating: 10.0kA Nom Bus Vo It 208 V
CBL62LP1 CBL1 LV SLG: 1.055 kA LV 3PH: 2.069 kA LV 3PH: 2.128 KA SCRatng 10.0kA
WLV 3PH: 1.3 LV SLG: 2,114 kA LV SLG: 2.155 kA LV3PH: 2121 kA
—— p— —— LV SLG:2.150 kA
[ 60LP1BR2 60LP1BR 8LP1 BR -
L 7LP1BR i i i
i 20LP1BR
LAMAN 7 30LP2SEC1BR *y 30LP1BR CBL3OLP1SEC2
62LP1 i CBL30LP2 SEC2 fy LLV3PH: 2. TKA
Nom Bus Volt 208V WLV BPH: 2.1 KA Uvsie 2 1k
SCRaing 100kA LV SLG: 2.1 kA e
LV 3PH: 2.184 kKA
LA -
Nom Bus Volt: 240 V LVSLG: 2,193 1A
SC Raing: 10.0kA ——
LV 3PH: 1.329 kA 30LP2SEC2 30LP1SEC2
62LP1BR Nom Bus Volt: 208 V Nom Bus Volt: 208\
- i SCRaing: 10.0kA SCRaing 10.0kA
O Vol 480V LV 3PH: 2.098 kA LV3PH: 2.002 kA
LA BR SC Raing: SS‘DkA LV SLG: 2.104 KA LV SLG: 2.100 kA
‘ LV 3PH: 28.562 kA
LV SLG: 30.059 kA ——
30LP2SEC2BR2 30LP2SEC2BR1 30LP1SEC 2BR
4 4 4
132CP FDR la 305P1FDR { 305P 2FDR L 305P3FDR L 704M1FDR L 221P1FDR L 221P3FDR
60MC C1 MR 60NC C2
WV 1.0 KA Nom BUs Vo k: 480 V/
305P1. 305P2. 305P3. 704M1. 221P1. 221P3. SCRatng 65.0kA
CBLA32CP V0.2 kA V0.2 KA V0.2 KA V0.5 kA V01 KA V0.1 KA LV 3PH: 28719 kA
VLV 3PH: 23.2 kKA LV SLG: 30 272kA
VLVSLG: 21.4 kA
132CP MAIN > 306P1FDR L 306P2FDR L 306P3FDR L 704M2FDR g 221P2FDR { 221P4FDR L 320P FDR L 60PP 2FDR
132CP
Nom Bus Volt: 480V 306P 1. 306P2. 306P3. 704M2. 221P2. 221P4. 320P. 60MC C2 MR
- 14 KA LV 0.2 kA LV 0.2 kA V0.2 kA W05k LV 0.1 KA LV 0.1 KA o2k o9 ke CBL&0PP2
LV SLG:|21.382 kA :
WLV IPH 232 kA
132CP BR LLVSLG: 21.5 kA
7

132CP MIR
60PP 2MAIN

60PP 2
Nom Bus Volt 480V
SCRaing 650kA
LV 3PH: 23224kA
LV SLG: 21.499 kA

GEN1FDR GEN 2FDR
d
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62LS 1
Nom Bus Vo It: 12470 V

NT 3PH : 1859KA
NT SLG:0378kA

62LS2
Nom Bus Vot 12470 V

62LS1-62LS2

CBL62LS1-L52

CBL622

WNT 3PH 1.7 kA
T SLG: 0363kA
W MOM3PH: 2 9 kA

62LS3

Nom Bus Volt 12470 V
LV 3PH: 2476KA

LV SLG:0.379 KA
INT 3PH : 1.846 kA
INT S1G: 0.376 kA

CBL62LS2
ALV 3PH: 0.2 KA

L INT 3PH 1.8 KA
W INT SLG: 0.363 kA
W MOMBPH: 29 kA

A4

GFPL 113P2FDR

113P2.

113P4.
LV33KA

Gwl; 113P4FDR

d

HAFDR
CBLHA
WLV BPH:11.7KA
WLV SLG: 95K
HA MAIN

HA

Nom Bus Volt: 480 V
SC Raing: 14.0kA
LV 3PH: 11.686 kA
LV SLG: 9.537 KA

HABR

CBLTLA
WLV 3PH: 11.2kA
WLV SLG: 9.0k

A
25 kVA

Z%: 4.3 %
YLV 13 kA

CBL62LP1 CBL1
WLV 3PH: 1.3

LAMAN

w

Nom Bus Volt: 240 V
SC Raing: 10.0kA
LV 3PH: 1.328 kA

e

=]

62PP 1FDR

CBL62PP1
WLV 3PH: 21.4 KA
WLV SLG: 19.8 KA

62PP 1

Nom Bus Volt 480V
SCRaing 650kA

LV 3PH: 21356kA

LV SLG: 19.799 KA

62LP1FDR

CBL62K3
LLV3PH: 19.7 kA
VLV SLG: 17.3 KA

6273

45 kVA

Z%: 54%
L2

CBL62LP1
WLV 3PH: 22 kA
YLV SLG: 22KA

62LPTMAIN

62LP1

Nom Bus Volt 208V
SCRaing 100kA
LV 3PH: 2181 KA
LV SLG: 2.191 kA

62LP1BR

CBL62 K1

INT SLG: 0.372 kA
VMOM3PH: 3.1 kKA

VLV 249 kA

CBL62 SWGRI 1
ALV 3PH: 3.3 KA
MLV SLG: 25 kA
VLV 3PH: 242 kA
VLV SLG: 27.6 KA

62SWGR1MAIN 1

62SWGR1LEFT
Nom Bus Vo It: 480 V
SCRatng 65.0kA
LV 3PH: 27.499 kA
LV SLG: 3007 0kA

62SWGR1TE

3

ACLO3 KA
VLV 243kA

CBL62SWGR1 2
ALV 3PH: 6.6 kA
LV SLG: 4.8 kA
VLV 3PH: 237 kA
VLV SLG: 278 kA

62SWGR1 MAIN 2

62SWGR1 RIGHT
Nom Bus Volt: 480 V
SC Raing: 65.0kA
LV 3PH: 30.395 kA
LV SLG: 32.569 KA

J; 412P1FDR

GFJ} 113P1FDR

113P1.
LV 33 kA

L 412P5FDR

412P1. 412P5.
LV 0.7 kA V071
LV 0.7 kA
61MCC1 MR
Gwl; 113P3FDR HB FDR
113P3. CBLH
LV 3.3 KA WLV 3PH: 10.4 kA
WLV SLG:6.9 K
HB MAIN

Nom Bus Vok: 480 V.
LV 3PH: 10.353 kA
LV SLG: 6.934 KA

HBBR

CBL62X4
WLV 3PH: 9.8 kA
WLV SLG: 6.5k

L
SC Contibution 3PH: 3277 Amps
X/R3PH: 6.72
SC Confibution SLG: 2844Amps
XIR SLG: 5.69

g TUTLFU

srodd TUTL
2T 5000 KVA
Z%: 6.5 %

CBL60 SWGR1

[;] 60 SWGR1 MAIN

RY 60 SWGR1 MAIN

60 SWGR1
Nom Bus Vot 12470 V

LV SLG: 0.144 KA

: 08 KA
NT SLG: 0170kA
MOM3P: 0.794 kA
MOMSLG: 0151 kA

C

CBLGEN1

ALV 3PH: 1.8kA

ALV SLG: 0.2kA
INT 3PH : 1.1 1A

UMOM3PH: 1.2KA
gy s261
4 oRY5261

§-ORY62G1 GEN

60 SWGR1-2

NT 3PH: 1928KkA

G2.
2575 kVA

INT SLG: 0.170 kA
MOMSP: 0.794 kA
MOMSLG: 0.151 kA

I

CBLGEN2

LV 3PH: 1.8 kA

ALV SLG: 0.2 kA
NT 3PH: 1.1 kA

L MOM3PH: 1 2 kA

52G2

L ORY 5262

E ORY 6262 GEN
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INLSL NT SLG: 0386kA
52A FDR [|] 528 FDR S2ETTE
L ORY 524 L ORY-2B
CBL60LS1 CBL60LS2
ALV 3PH: 0.5 kA LV 3PH: 0.5 kA
ALVSLG:0.1 KA ANINT 3PH: 0.2 kA
ANT3PH: 02 AMOM3PH: 0 6 kA Legend
A MOMBPH: 0 6 kA WLV 3PH: 2.1 kA
WLV3PH: 2.1 kA WLV SLG: 0.3 kA
VLV SLG: 0.3 kA & INT 3PH 1.8 kKA
WNT3PH 1.8 kA W INT SLG: 0.364 kA Colas
U NT SLG: 0362kA U MOM3PH: 3.1 kA Blaxck: Circuit b energized
& MOM3PH: 3 0 kA il a
Tan: Circuit isde-energiz ed
Orange: Compaent is aut of service
60LS2
s Nom Bus Volt 12470 V.
61LS2 LV3PH: 26 H
Nom Bus Volt: 12470V LV SLG: 0.389 kh ot . . ) L L ) )
w gzg uﬁsm INT 3PH : 1.928 kA The shortcircuit currents onthis drawing are NOT adjust ed by themultiplying factor (MF) that is utilized for equipment evaluation purposes.
NT 3PH: 1896kA INISLC 0380 KA See the Equipment Evaluationsingle linef a the adjusted fault currert.
NT SLG: 0382kA
CBL61LS2 CBL60 K4 CBL60 X2
ALV 3PH: 0.3 kA ALV 3PH: 0.1 KA ALV 3P H: 0.1kA
MOM3PH: 02 kA AMOM3PH: 0.1kA
CBL62LS3 CBL61X2 o
ALV 3P H: 0.2KA AW BPH: 0.1 kA YLVaPH: 2514 LV aRH: 2.514
AINT 3P 01 NOM3PH:0 1 K VLV SLG: 0.4 kA WLV SLG: 0.4kA
2ANIOM3 PH: 0 3KA ek 2.5k INT 3PH 1.9 kA WINT 3PH 1.9kA
LLV 3P H: 2.3KA LW SLG 0.4 kA INT SLG: 0.380 kA WINT S1G:0.383 kA
61LS1 VLV SLG: 0.4kA WNT 3PH 1.9 kA U MOM3PH: 3.1 kA VMOM3PH: 3514 WMOM3PH: 3 614
Nom Bus Vo't 12470 V WINT 3PH 1.8KA NT SLG: 0379 kA o
LV 3PH: 2558kA WINT S1G:0.365 kA L NOMBPH: 3 4 kA
LV SLG:0.385 kA UMOM3PH: 2 9kA
INT 3PH : 1.896 kA
Nom Bus Volt: 12470 V.
INT SLG - 0.382 kA IV 3PH: 2,610 kA
LV SLG: 0.389 kA
CcBLs2 LSt CBLE1X1 m g’ig l‘)gigm
ALV 3PH: 0.1 kA ALV 3PH: 0.1kA —
MOM3PH: 0.1 kA MOM3PH: 0.1kA
VLV 3PH: 2414 YLV 3PH: 2.5KA CBL61LS1 CBLEO3 CBL60 K1
ﬁeraLfH?éﬁ ML%YTSSLEH?QK ALV 3PH: 0.2 KA LV 3PH: 0.2 kA ALV 3PH: 0.1 kKA
JINT SLG: 0.372 kA JINT S1G:0.378 kKA ANT3PH: 01 kA INT 3PH: 0.1 kKA ANMOMBPH: 0.1 kA
NOM3PH: a1 oA UMOM3PH: 54k MOM3PH: 0 3 kA MOM3PH: 0.3 kA WLV 3PH: 25 kA
h¢ VLV 3PH: 2.3 kA LV 3PH: 2.4 kA ULV SLG: 0.4 kA
VLV SLG: 0.4 kA LV SLG: 0.4 kKA L INT 3PH 1.9 kA
WNT3PH 1.8 kA INT 3PH 1.8 kA INT SLG: 0.383 kA .
NTSLG: 0373kA INT SLG: 0.374 kA L NOMB3PH: 36 kA Yool
:,,5 g;g";w ;3,“ 3;?@/« & MOM3PH: 3 2 kA MOM3PH: 3 4 kA Rl
7%: 5.0 % 7%:5.0%
ALV 3PH:0.1 kA W 3PH:0.1 kA ANCLOA A
ACLO.THA ANCILO.1 A WLV 25.6kA VLV 256 kA
YLV 141 kA VW 141 KA dld 60TX3 adti 60TX4
#T% 1500kVA % 1500 kVA CBLB0SWGR2 1 CBL60 SWGR2 2
2%: 57 % 2%: 5.7 % MLV3PH: 24 KA LV 3PH: 25kA
LV 3PH:0.2 kA LV 3PH:0.1 kA MLV SLG: 1.8 kA ALV SLG: 1.8 KA
CBLE1MCC CBL61MCC2
ALV 3PH: 2.8KA AW 3PH: 2.1 kA INT 0.1 kA CIL0.2KA G LV 3PH: 248 KA JLV3PH: 24.9kA
ALV SLG: 1.9KA AW SLG 1.5k CIL0.3 KA LV 2.4 KA WLV SLG: 281 KA VLV SLG: 28.4 kA
*t: s 4«3 BN N oa oz 60SWGR2 MAIN 2 ', G0SWGR2 MAN1
V! <14 v : CIL32H
61MCC1MAIN 61MCC2 MAIN
BL60MCC3-L CBL6OMC G3-R
oot e LV 3PH: 0.8 kA LV 3PH: 0.4 kA
Nom Bis Vo Ii: 480 V Nom Bus Vol 480 V Naen a2 60SWGR2 LEFT
SCRatng 650kA SC Raing: 65.0kA INT 5LG-0.1 KA. INT 5LG-0.1 KA 60SWGR2 RIGHT Nam Bus Vo I 480 V
LV 3PH: 1657 LV 3PH: 15.82 ’ ‘ Nom Bus Volt: 480 V SCRatng: 65 0kA
3 6.579 A 3 5829 KA MOM3PH: 0.9 kA MOMBPH: 05 kA SC Raing: 65.0kA e n
: X aling: 65. 3 391
LV SLG: 16599kA LV SLG: 16.022 kA Wb 54 Wbt .4 SC Ratng; 6501
LV SLG: 0.9 kA LV SLG: 2.8 kA LV SLG: 29.849 KA
INT 3PH 2.2 kA INT 3PH 2.2 kA
1 INT SLG: 0.938 kA INT SLG: 2.550 kA
801P1FDR "y 801P3FDR 61ATS 1E FDR 61ATS 1N FDR 403M2FDR 422P2FDR 801P2FDR 801P4FDR MOMSPH: 32 kA MOM3PH: 32 kA SOSWGR2 TE
60MC C32 MAIN FU 60MC C1 FDR 60PP 1 FDR 60MC C2FDR 20PP1 FDR 9PP 1FDR 30PP1FDR
6OMC C3-1 MAIN FU
801P3. 801P2 801P 4.
wosa CBL61ATS1 E CBL61ATS1N wozia wos i woska
LV 3P H: 15.6 kA IV 3PH: 146 kA
VLV SLG: 151 A VW SLa: 142 A 60MC C3 LEFT 60MC CIRIGHT CBL30PP1
Nam Bus Volt 4160 V. Nom Bus Vo : 4160 V CBLE0 PP1 CBL60 NCC2 CBL20PP1 CBLOPP1 VLV 3PH: 12.9 kA
SCRaing 850kA SCRatng 85.0kA CBLSOMCC1 GV 3PH: 21.1 kA ALV 3PH. 25 KA GV 3PH: 9.4 1A QLV3PH: 18.4 kA YLV SLG: 108 kA
LV 3PH: 3221 kA LV 3PH: 2.845 kA ALV 3PH: 2.4 KA YLV SLG: 19.6 kA LVSLG: 1.8 kA WLVSLG:7.5kA VLV SLG: 152 kA
. . LV SLG: 1.047 kA LV SLG: 3.060 kA MV SLG: 1.7 kA WLV 3P H: 24.2 kA
INT 3PH : 2.460 kA INT 3PH : 2343kA VLV 3PH: 24.1 KA YLV SLG: 26.9 kA
G1ATS 1 INT SLG: 1.013kA el ML SLG 2653KA VLV SLG: 26.8 kA 30PP1MAN
T 04000A T 60PP 1 MAN 20PP 1 MAIN 9PP 1MAIN
ZTS ATS wiCB [ & 61X3 331B1FU 331B3FU 60MC C3 TE 331B2FU
2257 45 VA
Withstand SymKA: 35 kA 7% 5.4 %
P 9PP 1
Y22k Nom Bus VoIt 480V
CBL61PP1 e LV 3PH: 18440KA 20pp1
LLV3PH: 14.4 KA LV SLG: 15.224 KA .
YLV SLGH 137 KA 20PP1 Nom Bus Vo : 480 V
CBL61LP1 60PP 1 Nom Bus Vot: 480 V 9LPI R SCRatng 35 0kA
WLV 3PH: 2.1 kA t O RY331B1 RY331B3 g0 RY331B2 Nom Bus Vo k: 480 V. SGC Raling: 14.0kA LV 3PH: 12855 kA
LLVSLG: 22 KA SCRatng 65.0kA LV 3PH: 9.389 kA LV SLG: 10813kA
LV 3PH: 21.096 kA LV SLG: 7.540 kA
624 61PP1 LV SLG: 19 587KA ilil\;sz;;(; o
30 KVA Nom Bus Volt: 480 V VLV SLG: 138 KA 1
TN O ang, ook 61LP 1MAIN 7P R 60PP1BR 60LP1FDR 8LP1 DR 30PP2 FDR 30TX2 - 30LP2 FDR 30PP1BR 'y 3071 -30LP1 FOR
: CBL331B1
LVSLG: 13.742 KA LV 3P H: 0.4KA CBL331B3 CBL331B2 20LP1FDR
- MLV SLG: 0.1kA LV 3PH: 0.4 kA ALV 3PH: 0.4kA 2k 9X 1
CBL62LP1 CBLO AINT 3PH: 0.1 kA MLV SLG: 0.1 KA ALV SLG: 0.3kA 2T 45kA
LV aPH: 15 KA 61LP1FDR AMOM3PH: 0.5KA NT 3PH:0.1 kA ANNT 3PH: 0.1 A Z%: 54 %
$L\/SLG 1o YLV 3P H: 2,818 AMOM3PH: 0 5 kA ANINT SLG 0.1 kA Y22k
YLV SLG: 1.0kA WLV 3PH: 2.8 kA AMOM 3 PH: 0.5kA
JINT 3PH 2.3kA JLVSLG 1.0 kA 331B2. LV GPH: 2.4kA CBLYX 1 CBLEOX5 CBL8X 1 CBL30PP2 CBL30X2 CBL30 K1
61LP1 WINT SLG:0.970 kKA WNT 3PH2.3KA LV 04 KA LV SLG: 2.7KA YLV 3PH: 1.1 KA WLV 3PH: 187 kA LV 3PH: 1.2 kA CBL20X1 LV 3PH: 123 kA VLW 3PH: 125 KA LV 3PH: 12.0 KA
Nom Bus Vok: 208 V UMOM3PH: 3.6kA U NT SLG: 0970kA NTO1KA  JINT 3PH 2.2kA YLV SLG: 0.7 KA JLVSLG: 157 kA JLVSLG: 0.7 KA LLV3PH: 9.1 kA CBL3LP1 JLV SLG: 102 kA JWSLG 104 kA JLVSLG: 9.9 kA
62LP1MAIND CBL61X3 B, 2t  MOM3PH: 3 6 kA CLOSK  JINT SIG: 2,532 kA JLVSLG:7.2kA $t¥é’ig zzia
VLV 3PH: 13.7 KA LV SLG: 2.169 KA MOM3PH: 3 2kA y
WLV SLG: 126 kA ki TTXY anki 60TXS ks 87X
T 15WA 7% 30 kA ST 15KA 207%1 anko 307X2 awbi 3071
61LP1BR Z%: 2.9% 2%: 5.8% Z%: 29% 45 kVA oLPT MAIN ST 45 KVA ST 45KVA
YLV 1.0kA YLV 14kA YLV 1ok 2%: 5.4% 2% 54% 2% 54%
Vvl ka Y22k Y2tk
LD CBLYLPI CBLEOLP1 CBLSLP1 9LP1
SThaing taokn MR M MIISEIW CBL20LPY =T et tocka cBL30LP2 CBL30 LP1
alng. 1 . : . alng
SCRaing 100k’ YLVSLG: 1.1 kA VLV SLG: 1.4 kA VLVSLG: 1.1kA P21 N P . TR SR 21k
LV SLG: 1.528 kA LLVSLGI2.1kA L BRs 177 ka P ok 480V JWSLG:2.2kA JLVSLG: 2.1 kA
SCRatng 14.0kA
LV 3PH: 12250 kA
c2LP1B D I 60LP 1 MAIN 8LP1 MAIN VoG e mn
20LP 1 MAIN 30LP 2MAIN p) 30LP1IMAIN
I) 30PP2BR1 L 30PP2BR
+ 4
60LP1 8LP1
7LP1 Nom Bus Volt: 208 V Nom Bus VoIt 208V
Nom Bus Vo t: 208 V SC Raing: 10.0kA SCRaing 100kA 20LP 1 30LP2SEC 1
SCRatng 10.0kA LV'3PH: 1.379 LV 3P H: 0957kA Nom Bus Vo't: 208 V Nom Bus Vott: 208 V 30LP1S EC 1
LV 3PH: 0.945 kA LV SLG: 1.381 kA LV SLG: 1.051 kA SCRaing: 10.0kA SC Raing: 10.0kA Nom Bus Vo It 208V
LV SLG: 1.065 KA : o LV 3PH: 2.066 kA LV 3PH: 2125 kA SCRatng 10.0kA
LV SLG: 2,112 kA LV SLG: 2,153 kA LV3PH: 2119 kA
_L— LV SLG:2.148 kA
60LP1BR2 60LP1BR 8LP1 BR
% 7L BR
i 20LP1BR
30LP2SEC 1BR Yy 30LP1BR
CBL30LP2 SEC 2 Fy
WLV EPH: 2.1
VLVSLG: 2.1 kA
30LP2SEC2
Nom Bus Vo't: 208 V
SCRaing: 10.0kA
Somc ct LV 3PH: 2.096 kA
Nom Bus Volt: 480V LV SLG: 2,102 kA
SC Raiing: 65.0kA :
LV 3PH: 26.476 kA
LV SLG: 28.494 kA =
30LP2SEC2BR2 30LP2SEC2BR1
7
132CP FDR l’) 305P1FDR l} 305P2FDR L 305P3FDR L 221P1FDR L 221P3FDR
VIR 60MC C2
ixvie Nom Bus Vo t: 480 V
305P1. 305P2. 305P3. 221P1. SCRatng 65.0kA
iBL\';";PZ:Pm o W02 W o2kA Wo2kA V01 kA LV 3PH: 26618 kA
121 LV SLG: 28 692kA -m
VLV SLG: 20.7 kA
132CP MAIN 306P 1FDR 306P3FDR l, 704M2FDR I; 221P2FDR 1,\ 221P4FDR l, 320P FDR l, 60PP 2FDR
32CP
Nom Bus Vol: 480V 306P 1. 306P2. 704M2. 221P2. 221P4. 320P. 60MC C2 MTR
- 19 KA V0.2 kA V0.2 kA W05 kA LV 0.1 KA LV 0.1 KA o2k o9 kA CBL60PP2
LV SLG:[20.691 kA WLV 3PH: 21.8 kA
132CP BR LLVSLG: 20.8 kA
132CP MR
60PP 2MAIN
60PP 2
Nom Bus Volt 480V
SCRatng 650kA
LV 3PH: 21.917KA
LV SLG: 20.786 KA
-
GEN1FDR GEN2FDR
J

CBL30LP1SEC2
LLV3PH: 2.1KA
YLV SLG: 2.1kA

30LP1SEC 2

Nom Bus Volt: 208 \
SCRaing 10.0kA
LV 3PH: 2.089 kKA

LV SLG: 2.008 kKA

30LP1SEC 2BR

TRC Engineers

Project: W.B. Casey Water Reclamation Facility -
Calculated Short-Circuit Currents - Case 2 - Emergency Conditions




T-UTIL PRI

== Nom Bus \olt: 24900 V - UTILITY o
SC Contribution 3PH: 38747 Amps
XR 3PH: 7.63
SC Contribution SLG: 43255 Amps
? T-UTIL X/R SLG: 8.09
s 1500 kVA
Z%: 58 %
GEN.
1250 kVA
TUTIL SEC LV3P: 10.0 KA
Nom Bus Volt: 480 V 53@5& 10.011 kA
LV3PH: 45.843 KA T
LVSLG: 48.886 kA
GEN
Nom.Bus.\olt:.480.V.
CBL-52UM
$  MNLV3PH: 7.1kA CBL-GEN PANEL
NV SLG: 5.0 kA
LV 3PH: 36.0 kA
L LVSLG: 38.7 kA CBL-52-GM
GFPD)  52-UM UTILITY MAIN | ’  T-GEN PANEL
@ )  52-GM GENERATOR MAIN S 15KWA
Z%: 2.8 %
GEN PANEL MAIN
SB-1-1
Nom Bus \olt: 480 V
SC Rating: 65 kA
LV3PH: 43.231 kA
LVSLG: 43.552 kA
GEN PANEL
Nom Bus \olt: 208 V
SC Rating: 10 kA
GEN PANEL BR
GrPD)  SB-1MAIN
SB-1
Nom Bus VWolt: 480 V
SC Rating: 65 kA
LV3PH: 43.163KA
LVSLG: 43.315 kA
Y MCC-2 FDR Jf) mMcc-1 FDR l l l
Yy MCC-4 FDR 'y UVBLDG (PPF-UV1)FDR Y EMCC-3 (EMCC-1) FDR
3  CBL-MCC-2 £  CBL-MCC-
/NLV3PH: 1.3kA MLV3PH: 3.8 kA § cBLMCC4 $  CBL-UV BLDG (PPRUV1) £ CBL-EMCC-1
MLV SLG: 0.9 kA MLVSLG: 2.5kA VLV3PH: 17.5kA VLV3PH: 8.6 kA MNLV3PH: 2.1 kKA
LV 3PH: 24.3 kA JLV3PH: 37.7kA L LVSLG: 13.0kA JLVSLG: 5.7kA MNLVSLG: 1.4 kA
VLVSLG: 19.6 kA L LVSLG: 38.0kA J LV3PH: 36.2 kA
VLVSLG: 34.6 kA
Yy MCC-4 MAIN
mcc-1 EMCC-1
Nom Bus \olt: 480 V Nom Bus Volt: 480 V
SC Rating: 65 kA mcc-4 SC Rating: 65 kA
LV3PH: 41.475kA Nom Bus Volt: 480 V LV 3PH: 38.366 kA
LVSLG: 40.477 kA SC Rating: 42 kA LV SLG: 35.925 kA
LV3PH: 17.494 kA
LVSLG: 12.975 kA
] 1 1 I 5 reron ] 1 & + ] 1 1
Yy BWP-1 FDR Yy VTP-4 FDR Yy VTP-3FDR y P1FDR 2 pole breaker y  WBP-1 FDR Y WBP-2 FDR 'y EMCC-2 FDR Yy VIP-2FDR Yy VTP-1 FDR Yy BWP-2FDR
N TRANFPUMP #1. TRANF PUMP #2.
| LV0.5 kA LV0.5 kA 'y PP-FI FDR
L caLp £ CBLT
BWP-1. b4 -P1 L L LV3PH: 17.1 kA
LV0.7 kA VTP-4. VTP-3. L LV3PH: 252 kA JLVSLG: 11.0kA  WBP-1. WBP-2. 7 CBL-EMCC-2
LV0.4 kA LV0.4 kA VLVSLG: 18.4 kA LV0.2kA LV 0.2 kA %1 CBL-PP-FI N LV3PH: 0.4 kA VTP-2. VTP-1. BWP-2.
H ~PP- M LVSLG: 0.2 kA LV 0.5 kA LVO.5kA LV 0.7 kA
TRANFPUMP #3. TRANF PUMP #4. L LV3PH: 10.9KA G LV3PH: 25 .4 kA
AkE T ' : VLVSLG: 7.1 KA L LVSLG: 19.3 kA
o Pt <5 15kVA
MCC-1 MTR %: 2.8 9
LVOSC;A Nom Bus Volt: 480 V \le/fvi'i fA _") P2 MAIN Yy EMCC-2 MAIN
’ SC Rating: 65 kA ’ Y  PP-FI MAIN
LV3PH: 25.183 kA
LVSLG: 18.403 kA £ cBLP2
—— L L LV3PH: 14KA EMCe2
I VLVELG: 14kA Nom Bus Volt: 480 V
) P1BR pa SC Rating: 65 kA
& .
Nom Bus Volt: 208 V PP-F1 R’/ gfg 125 217529? kkAA
SC Rating: 10 kA Nom Bus Volt: 480 V - 1o
LV3PH: 1.448 kA SC Rating: 18 kA
LVSLG: 1.444 KA LV3PH: 10.920 kA ) PPRUVIMAIN
LVSLG: 7.066 kA J'
——
)y  MCC-2 MAIN SMP-3,-4 FDR y DH3FDR ) DH-4FDR
4 §
) GRINDER1 & 2 CP FDR
EMCC-2 MTR
T-LP-Fi FDR Lvo.ffpl
PPR.UV1
Nom Bus Volt: 480 V
o SC Rating: 18 kA
LV3PH: 8.631 kA
McC-2 INDER 1-2. :
Nom Bus Volt: 480 V aR LVSLG: 5.650 kA
SC Rating: 65 kA
LV3PH: 25538 kA PP A Jr
LVSLG: 20.319 kA ULVSLG: 6.1 KA Y T-UV1FDR LTNG PROT FDR y UPSFDR
S RAB-1FDR P4 FDR P5 FDR P6 FDR J') P7 FDR P3 FDR EP1 FDR ;
2 pole 2 pole > T-LP-F1
S 30kVA
/O/ \le/"l_'v‘ﬁ'% ﬁA $  CBL-PPRUV2
CBL-T2 CBL-T3 CBL-P6 $  CBL-P7 CBL-P3 : s CBL-T-UV1 W LV3PH: 8.1 kA
RAB-1. LLV3PH: 11.2 kA NLV3PH: 0.3 kA LLV3PH: 19.8kA L LV3PH: 8.5 kA /MLV3PH: 0.4 kA CBL-EP1 L LV3PH: 7.6 kA LLVSLG: 52KA
LV 0.7 kA VLVSLG: 7.0kA NLVSLG: 0.1kA VLVSLG: 14.6 kA LLVSLG: 5.4 kA MLVSLG: 0.2 kA VLV 3PH: 124 kA VLVSLG: 4.9kA
JLV3PH: 11.2kA L LV3PH: 20.6 kA VLVSLG: 7.8 kA CBL-LP-Fi
VLVSLG: 7.0kA VLVSLG: 155 kA LLV3PH: 15KkA
Wi T2 Awli T3 P6 P7 W T-UV1
(3 50 kVA T3 50 kvA Nom Bus Volt: 480 V Nom Bus Volt: 480 V (3 30KVA @ ) PPF-UV2 MAIN
Z%: 3.4 % Z%: 3.4 % SC Rating: 65 kA SC Rating: 65 kA EP1 MAIN Z%: 5.1 %
VLV 3.6 kA MLV3PH: 0.3 kA LV3PH: 19.757 kA LV3PH: 8.496 kA LP-F1 MAIN VLV15KA
MLVSLG: 0.1 kA LVSLG: 14.613KA LV SLG: 5.369 kA
VLV3.6 kA
—— . CBL-LPRUVA
CBL-P4 CBL-P5 VLV3PH: 1.5kA
LV 3PH: 35kA /NLV3PH: 0.7 kA LLVSLG: 1.5kA PPF-UV2
JLVSLG: 3.6 kA ANLVSLG: 0.3 kA P6 BR > P7BR Nom Bus \olt: 480 V
JLV3PH: 35KA ¢ EP1 SC Rating: 18 kA
ULVSLG: 3.6 KA Nom Bus Volt: 480 V LV3PH: 8.053 kA
-3 P3 SC Rating: 35 kA LP-F1 LVSLG: 5.222 kA
Nom Bus \olt: 480 V . Nom Bus \olt: 240 V —— s
L LV3PH: 12.362 kA L
SC Rating: 65 kA LVSLG: 7.821 kA SC Rating: 10 kA ) LPFUV1 MAIN
P5 MAIN LV3PH: 20.936 kA LV3PH: 1.490 kA
LVSLG: 15.658 kA
——
y 305 CP FDRS
2 pol )
1 y Ep2FDR “PO° T
Yy P3BR y P9 FDR
P 4 ) LP-F1BR
5 EF12,1 4
Nom Bus Volt: 208 V 3 LPF-UV1
SC Rating: 10 kA LV 0.1 kA Nom Bus Volt: 208 V
D P4 MAIN LV3PH: 3.940 kA SC Rating: 10 kA
LVSLG: 3.913 kA LV3PH: 1.467 kA
$ caLm LVSLG: 1.487 kA
LV 3PH: 10.6 kA ——
7 ,?\BLL\;Z‘;H 05 KA U LVSLG: 6.6 kA
1 0. Legend
2 Pser /MLVSLG: 0.1 kA p LPE-UV1 BR 9
P4 WLV3PH: 10.7 kA @ Maxim um Fault Contribution
Nom Bus Volt: 208 V EF5,6 VLVSLG: 7.2KA ) ) )
SC Rating: 10 kA LVO0.7 kA Auld T4 @ Likely feed, determined after equipment cover removed.
. P
LV3PH: 3.481 kA 10 kVA
LVSLG: 3594 kA Z%: 2.8% @ TRANSFER SWITCH
P9 LV 0.8 KA
Nom Bus \olt: 480 V
SC Rating: 65 kA
y P8 FDR ) P4BR tngg ;ggff:A § cBLEP
4 - LV 3PH: 0.8 kA
J' G LVSLG: 0.8 kA
5 P9BR Legend
§
CBL-P o4 ) EP2MAIN Colors:
b -P8 UH, DH P7 . eremiiig .
DLV 3PH: 34 KA o Dh Black: Circuit is energized
VLV SLG: 35kA Tan: Circuit is de-energized
Orange: Component is out of service
Single Phase
P8 :
Nom Bus Volt: 208 V EP2 Notes : : 5 : ) L : . : :
SC Rating: 10 kA Nom Bus Volt: 240 V The short-circuit currents on this drawing are NOT adjusted by the multiplying factor (MF) that is utilized for equipment evaluation purposes.
LV3PH: 3.402 kA SC Rating: 10 kA . B . ) )
LVSLG: 3.455 kA LV3PH: 0.815kA See the Equipment Evaluation single line for the adjusted fault current.
LVSLG: 0.814 kA
——
——
Yy P8BR
fy ) EP2 BR
§
n TRC Engineers Project: Terry R. Hicks Water Production Facility -
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T-UTIL PRI
Nom Bus Volt: 24900 V

UTILITY

SC Contribution 3PH: 38747 Amps

X/R3PH: 7.63
SC Contribution SLG: 43255 Amps
? T-UTIL X/R SLG: 8.09
s 1500 kVA
Z%: 5.8 %
GEN.
1250 KVA
TUTIL SEC LV3P:10.0 kA
Nom Bus Vblt: 480 V 5‘/@6: 10.010kA
GEN
- \/
CBL-52UM LV 3PH: 17.130 kA
LV SLG: 13.849 kA L CBL.GENPANEL
N LV3PH: 6.5 kA
LLVSLG: 4.0 kA
$  CBL-52-GM
MNLV3PH: 7.1 kA
MNLVSLG: 3.8 kA
T VLV3PH: 9.9kA R
Grp)  52-UM UTILITY MAIN : Awld T-GEN PANEL
VLVSLG: 9.8 kA ST 15 KVA
{ : N Z%: 2.8 %
@ ) 52-GM GENERATOR MAIN DLV14KA
) GENPANEL MAIN
SB-1-1
Nom Bus \olt: 480 V
SC Rating: 65 kA
LV3PH: 17.072kA
LVSLG: 13.621 kA
GEN PANEL
Nom Bus \olt: 208 V
SC Rating: 10 kA
LV3PH: 1.366 kA
LVSLG: 1.407 kA
—
) GENPANEL BR
GrPD)  SB-1MAIN §
SB-1
Nom Bus VWolt: 480 V
SC Rating: 65 kA
LV3PH: 17.071 kA
LVSLG: 13.604 kA
Y MCC-2 FDR MCC-1 FDR l l
MCC-4 FDR 'y UVBLDG (PPF-UV1)FDR Y EMCC-3 (EMCC-1) FDR
3  CBL-MCC-2 CBL-MCC-1
/NLV3PH: 1.3kA NLV3PH: 3.8kA CBL-MCC-4 < CBL-UV BLDG (PPF-UV1) % CBL-EMCCA
ANLVSLG: 0.7 kA ANLVSLG: 2.0kA L LV3PH: 11.0kA L LV3PH: 6.9 kA NLV3PH: 2.1 kA
VLV 3PH: 125 kA JLV3PH: 13.1 kA L LVSLG: 8.1KA JLVSLG: 4.7kA MNLVSLG: 1.1 kA
VLVSLG: 9.7kA JLVSLG: 11.4 kA L LV3PH: 143kA
WV LVSLG: 11.8 kA
MCC-4 MAIN
mMcc-1 EMCC-
Nom Bus \olt: 480 V Nom Bus Volt: 480 V
SC Rating: 65 kA mcc-4 SC Rating: 65 kA
LV3PH: 16.897 kA Nom Bus Volt: 480 V LV 3PH: 16.424 kA
LVSLG: 13.364 kA SC Rating: 42 kA LV SLG: 12.881 kA
LV3PH: 11.027 kA
LVSLG: 8.115 kA
| 1 1 | b reron | 1 | 1 1
'y BWP-1 FDR 'y VIP-4 FDR 'y VTP-3FDR y P1FDR " 2 pole breaker 'y WBP-1FDR ) 'y EMCC-2 FDR 'y VTP-2FDR 'y VIP-1 FDR 'y BWP-2FDR
L TRANF PUI
| LV0.5 kA PP-Fi FDR
L caLp £ CBL-T
BWP-1. b4 -P1 L LV LV3PH: 12.1 kA
LV0.7 kA VTP-4. VTP-3. W LV3PH: 142kA ULVSLG: 84kA  WBP-1. WBP-2. $  CBL-EMCC-2
LV0.4 kA LV0.4 kA VLVSLG: 105 kA LV0.2 kA LV 0.2 kA CBL-PP-F1 N LV3PH: 0.4 kA VTP-2. VTP-1. BWP-2.
-PP-F1 M LVSLG: 0.2 kA LV0.5 kA LV0.5 kA LV 0.7 kA
L LV3PH: 85kA VU LV3PH: 13.8kA
Al T1 VLVSLG: 5.7 kA L LVSLG: 10.4 kA
o Pt <5 15kVA
MCC-1 MTR %: 2.8 9
LVOSC;A Nom Bus Volt: 480 V \le/fvi'i fA _") P2 MAIN Yy EMCC-2 MAIN
’ SC Rating: 65 kA ’ PP-F1 MAIN
LV3PH: 14.163 kA
LVSLG: 10.545 kA £ cBLP2
—— L LLVBPH: 1.4kA EMCe2
I VLVELG: 14kA Nom Bus Volt: 480 V
) P1BR pa SC Rating: 65 kA
& .
Nom Bus Volt: 208 V PP-F1 R’/ gfg 1104 51525 kkAA
SC Rating: 10 kA Nom Bus Volt: 480 V e
LV3PH: 1.428 kA SC Rating: 18 kA
LVSLG: 1.431 kA LV3PH: 8.487 kA ) PPRUVIMAN
LVSLG: 5.732 kA J'
—t
)y  MCC-2 MAIN 'y SMP-3,-4 FDR y DH3FDR ) DH-4FDR
§ 4 §
) GRINDER1 & 2 CP FDR
EMCC-2 MTR
T-LP-F1 FDR Lvo.ffpl
PPR.UV1
Nom Bus Volt: 480 V
o SC Rating: 18 kA
LV3PH: 6.941 kA
McC-2 INDER 1-2. :
Nom Bus Volt: 480 V aR LVSLG: 4.681 kA
SC Rating: 65 kA
LV3PH: 13.828 kA PP A 1 Jr
LVSLG: 10.328 kA ULVSLG: 51KA )y T-UV1FDR p LTNG PROT FDR ) UPS FDR
) RAB-1FDR J') P4 FDR Jf) P5 FDR J') P6 FDR J') P7 FDR J') P3 FDR EP1 FDR J') EF07 - 11 FDRS ;
2 pole 2 pole 4 > T-LP-F1
S 30kVA
2%: 4.3 % % CBL-PPRUV2
/O/ $  CBL-T2 $  CBL-T3 $  CBL-P6 $  CBL-P7 $  CBL-P3 L LV15KA = CBL-T-UV1 VLV3PH: 6.6 kA
RAB-1. L LV3PH: 9.0kA /NLV3PH: 0.3kA LLV3PH: 12.1 kA L LV3PH: 7.1 kA MLV3PH: 0.4 kA CBL-EP1 L LV3PH: 6.4 kA LLVSLG: 44 KA
LV 0.7 kA VLVSLG: 5.9kA NLVSLG: 0.1kA VLVSLG: 8.8kA LLVSLG: 4.6 kA MLVSLG: 0.2 kA VLV 3PH: 9.6 kA VLVSLG: 4.2kA
JLV3PH: 89 KA VLV3PH: 12.2kA VLVSLG: 6.4kA CBL-LP-Fi
VLVSLG: 58 kA VLVSLG: 9.0 kA LLV3PH: 15KkA
Al T2 Awli T3 P6 P7 W T-UV1
ST 50 KVA 2T 50KVA Nom Bus Volt: 480 V Nom Bus Volt: 480 V M 30 KVA @ ) PPF-UV2 MAIN
Z%: 3.4 % Z%: 3.4 % SC Rating: 65 kA SC Rating: 65 kA EP1 MAIN Z%: 5.1 %
L LV3.4KA /NLV3PH: 0.3 kKA LV3PH: 12.113 kA LV3PH: 7.081kA LP-F1 MAIN VLV15KA
MLVSLG: 0.1 kA LVSLG: 8.818 kA LV SLG: 4.614 kA
VLV3.4 kKA
—r —t < CBL-LPR-UV1
$  CBL-P4 %  CBL-P5 L LV3PH: 1.4KA
VLV 3PH: 34 kA NLV3PH: 0.7kA LLVSLG: 15kA PPF-UV2
JLVSLG: 3.5kA ANLVSLG: 0.3 kA ) P6BR > P7BR Nom Bus \olt: 480 V
VU LV3PH: 3.4 kA 4 4 EP1 SC Rating: 18 kA
ULVSLG: 35KA Nom Bus Volt: 480 V LV3PH: 6.595 kA
;3. P3 SC Rating: 35 kA LP-F1 LVSLG: 4.407 kA
Nom Bus \olt: 480 V . Nom Bus \olt: 240 V —— s
L LV3PH: 9.628 kA :
SC Rating: 65 kA LVSLG: 6.378 kA SC Rating: 10 kA ) LPFUV1 MAIN
) PSMAIN LV3PH: 12530 kA LV3PH: 1.470 kA
LVSLG: 9.150 kA
-
'y 305 CP FDRS
)
1 ep2FDR  2POl€
y  P3BR 'y P9 FDR
o § LP-F1 BR
5 EF12,1
Nom Bus Volt: 208 V 13 LPF-UV1
SC Rating: 10 kA LV 0.1 kA Nom Bus Volt: 208 V
) PAMAN LV3PH: 3.851kA SC Rating: 10 kA
LVSLG: 3.859 kA LV3PH: 1.450 kA
CBL-T4 LVSLG: 1.475 kA
LV 3PH: 87kA -
7 ,?\BLL\;Z‘;H 05 KA ULV SLG: 5.6 kA
1 0. Legend
2 Pser /MLVSLG: 0.1 kA p LPE-UV1 BR 9
P4 VLV3PH: 8.1 kA @ Maximum Fault Contribution
Nom Bus Volt: 208 V EF5,6 VLVSLG: 5.6 kA ) ) )
SC Rating: 10 kA LVO0.7 kA Auld T4 @ Likely feed, determined after equipment cover removed.
. P
LV3PH: 3.376 kA 10 kVA
LVSLG: 3519 kA Z%: 2.8% @ TRANSFER SWITCH
P9 LV 0.8 KA
Nom Bus \olt: 480 V
SC Rating: 65 kA
'y P8FDR y P4BR tngg 58'6374;,(% CBL-EP
§ oY LV 3PH: 0.8 kA
J' G LVSLG: 0.8 kA
5 P9BR Legend
§
104 EP2 MAIN Colors:
£  CBL-P8 UH, DH P7 : Circuiti i
LV 3PH: 3.3 KA o Dh Black: Circuit is energized
VLVSLG: 34KA Tan: Circuit is de-energized
Orange: Component is out of service
Single Phase
P8 9 Notes:
Nom Bus Volt: 208 V EP2
SC Rating: 10 kA Nom Bus \olt: 240 V
LV3PH: 3.303 kA SC Rating: 10 kA ) . i . i
LVSLG: 3.388 kA LV3PH: g0.808 kA See the Equipment Evaluation single line for the adjusted fault current.
LVSLG: 0.809 kA
——
Yy P8BR

EP2 BR

The short-circuit currents on this drawing are NOT adjusted by the multiplying factor (MF) that is utilized for equipment evaluation purposes.
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uTIL

SC Contribution 3PH: 4036 Amps.
X/R 3PH: 3.83

SC Contribution SLG: 1000 Amps
X/R SLG: 3.09

T-UTIL PRI
Nom Bus Volt 24900 V

T-UTIL 334641
S 2000 KVA|
2% 5.7%

T-UTIL 334641 SEC
Bus Volt: 4160 V

LV3PH: 7.9721A
LVSLG: 1.089 KA
INT 3PH: 5.374kA
INT SLG: 1.043kA

BL-F 0
LV 3PH: 4.0 kA
MLV SLG: 0.4KA
“NINT 3PH: 1.3KA
P INT SLG: 0.2 KA
/MMOM 3PH: 4.4 KA
VLV3PH: 4.0kA
JLVSLG: 0.7KA
~VINT 3PH 4.0 kA
~VINT SLG: 0.869 kA
VMOM 3PH: 53KA

£} MVSWGRMAIN

& ORY-MVSWGR MAIN

MVSWGR

Nom Bus Volt 4160 V
SC Raing: kA
LV3PH: 797214
LVSLG 1.089 KA
INT 3PH: 5.370 kA
INT 9 G 1 MkA

E ORY-F3-1

F3-1FDR

gy ssmvc1roR

& ORY-35M vC1

L 3sMvc2FOR

- ORY-35MVC2

E ORY-F41

[l] F4-1FDR

*EL-F:H

LV3PH: 0.5kA
ANINT 3PH: 0.2kA
NMOM3PH 0.6k
VLV3PH: 6.8kA

L LVSLG: 1.0kA
L INT 3PH 4.8 KA
INT SLG: 0.940kA
L MOM3PH 8.3

F3-1SW
10LS-1

Nom Bus Volt: 4160 V
LV3PH: 7.917 kKA

INT 3PH: 5.343 kA 1

NE4Ey 104114 F3-25W
CBL-10F-1 CBLF3-2
NLV3PH: 02KA AMLV3PH: 0.9KA
ANINT 3PH: 0.1KA MLVSLG: 0.1kA
NMOM3PH 0.2 ANINT 3P

1 INT SLG 0.1 kA
ANMOM 3PH: 1.1kA

WV LV3PH: 7.5kA
LLVSLG: 1.1kA

W INT 3PH 5.2 KA WLV3PH: 6.1 KA
LINT SLG: 1.024KA VLVSLG: 0.9KA
L MOM3PH 8.5k VINT 3PH42kA

INT SLG: 0.838 kA
 MOM 3PH; 7.3kA

10LS-1 TO50LS-1SW

50LS-1

NomBus Volt: 4160 V
LV3PH: 7854 kA

LV SLG: 1.084 KA

T —
INT SLG: 1.038
F3-3sW

BLF 3-3
LV3PH: 14KA
AMLVSLG: 0.2KA
AINT 3PH: 1.0kA
AINT SLG 0.2kA
MOM 3PH; 1.7kA
VLV3PH: 27 KA
VLVSLG: 0.4KA
VINT 3PH1.8KA
VINT SLG 0360 KA
W MOM 3PH: 3.2kA

50LS-1 TO2LS-1SW

2LS-1

LV3PH: 7787 kA

A INT 3PH: 3.
AINT SLG 0.7 kA
NMOM 3PH: 6.0kA
WLV3PH: 1.3KA

VINT PH50kA L INT 3PH 5.2KA
VINT SLG: 1017kA L INT SLG: 1.0BkA
VYMOM3PH 7.5K LV MOM3PH 8.9

g

TF-1FU 2F-1FU

$EL-7F-I $BL-2F-1
LV3PH: 7.2kA LV3PH: 7.7 kA

VLVSIG: 1.1k L LVSLG: 1.1 kA

10F2FU

BL-10F 2
LV 3PH: 0.2kA
/MINT 3PH: 0.1 kA
MOM 3PH: 0.2kA
VLV 3PH: 7.3KA
VLVSLG: 1.1KA
\VINT 3PH 5.1 kA
VINT SLG: 1.018 KA
' MOM 3PH: 8.1 kA

50F-2F U

BL-50F -2

VLVSLG: 1.1kA
VINT 3PH5.2kA
VINT SLG: 1.032 kA
MOV 3PH: 9.0kA

50F-1FU

CBL-50F-1

L LV3PH: 7.8kA
VLVSLG: 1.1kA
WV INT 3PH 5.3 kA
WINT SLG: 1.088kA
L MOM3PH 9.1

¢LVSL : 0.2KA ‘3 TTX-1 ‘3 2TX-1
INT 3PHO.9kA B
%BL-F1 M Ve %BL-Fz BMVC2 VINTSLG 0.180 KA ;g/nwgz% ;sfk\smu %
LV 3PH: 1.8KA LV3PH: 1.1kA ¥ MOM 3PH: 1.6kA LV27kA V142 14
XLVSLG: 02kA XLVSLG 0.1kA v v
INT 3PH: 0.6 kA INT 3PH: 0.4 KA
P INT SLG: 0.1 KA NMOM3PH: 1.3KA AS1TOLS-25W
MMOM 3PH: 20 KA ULV 3PH: 6.8KA s . . CBL-7F-2 CBL-MCC2INCOMING SW GR
VLV 3PH: 62KA VLV SLG: 1.0kA 2TX-5 serves a building notin service JLV3PH: 1.9KA L LV3PH: 13.4 kA
VLV SLG: 0.9KA \VINT 3PH 5.0 kA e JLVSIG: 16KA LLVSLG: 140 A
~VINT 3PH 4.8 KA L INT SLG: 0.993 KA 7862kA
~VINT SLG: 0.965 KA L MOM3PH: 8.4 KA N g!SS‘:AM
DANGERQUS LABEL|
TS G 1.039 KA 2F2FU 2F3FU ") 07PP1MAN
35MVC2 MAIN SW ITCH MCC 2INCOMING SW GR
Nom Bus Volt: 480 V
e LV 3PH: 13.433 KA
LV SLG: 1397
35MVC2 BLF 4-1 SLG: 13973HA
Nom Bus Volt: 4160 V }  ALV3PH: 60KA SBL2E2 SBL2ES
LV 3PH: 7.955KA LVSLG: 08KA LV3PH: 0.3KkA LV 3PH: 0.3KA CBL-MCC2
LV SLG: 1.088 KA AN INT 3PH: 4.2KA N INT 3PH: 0.1 kA AINT 3PH: 0.1 KA 07PP1 § L LV3PH: 127 KA
INT 3PH: 5361 kKA AN INT SLG 0.8 kA " MOM 3PH; 0.3kA MMOM 3PH: 0.3KA Nom Bus Volt: 480 V L LVSLG: 128 1A
INT SLG: 1.042kA AMOM 3PH; 7.2kA L LVPH: 7.5kA VLV 3PH: 74KA SC Rating: 18 kA
GLV3PH: 05K VLVSLG: 1.1 kA VLVSLG: 1.1KA LV3PH: 1.866 KA
1 VINT 3PHO.2kA VINT 3PH52kA VINT 3PH 5.1 KA LVSLG: 1.572KA
P2 HIGH SERV P 35T X1 FIR VINTSLG 0.025kA $INT SLG: 1.022KA $INT SLG: 1.018KA wee
351 #2 : : 2
152 HICk ¥ MOM 3PH: 0.6kA MOM 3PH: 8.7kA MOM 3PH o MCC2 Vol 480V
INT 0.2KA I SC Rating: 65 kA
CILO5 kA 07PP1 BR > TIX-2FOR LV3PH: 12.733 KA
351P4HIGH SERVP #4 CBL-35TX1 Ll LVSLG: 12840 KA
Lvo.7kA VLV3PH: 7.9KA
g{oof‘lr iLvSLG: 1.1KA _
. INT 3PH 5.3 KA
SEMVC TMAIN SWITCH VINT SLG: 1.040 KA
W MOM 3PH: 9.4 KA
BLO7LR1 BL-7TX-2
BMVC1 A 35T X1 LV 3PH: 1.1 KA LV3PH: 1.8KkA
Nom Bus Volt 4160 V +T% apkA VLVSLG: 1.1 KA VLVSIG: 15KA
LV3PH: 7.9581K 7% 5.8%
LVSLG: 1.088 KA Lvezka
INT 3PH: 5.352kA
: CBL-35PP1
INT SLG: 1,042 KA SV 3PH: 56KA O07LR-1 MAIN
VLVSLG: 56K X2
15KVA
351P1 HIGH SERV Pi#1 351P5 HIGH SERV P#5 2o 28%
LV 0.5 KA LV 0.7 kA o: 287
YLviika
INT 0.2KA INT 0.2KA 35PPIMAN
/LO5 KA ILOT7 KA
CILOS GILO, oLpt
Nom Bus Volt 208 V
351P3 HIGH SERV P#3 SC Raing: 10 kA
Wwo7ka 35PPI vt 0Tz
INT 0.2KA Nan Bus Volt: 480 V LVSLG 1.143 kA
CILOTKA SC Rating : 18 KA :
LV3PH: 5564k -t
LVSLG: 5634 kA
5 oLR1BR
o d
E 35PP1 BR 35TX2 FIR
4
CBL35TX2
VLV 3PH: 55KA
VLVSLG: 56kA
sk 35T
IS 125WA
anbs 10TX1
7% 4.6% oo
¢ T 1000 KA
LV 45KA et 10TX2 AWy 50TX-1 Awld  50TX-2 AW T %2 AW 2TX3
ANIV3PH: 02KA 1000 KVA <15 1000 kA <5 1000 kA T moka L SRR
ANINT 0.1 KA 2%: 57% 2%: 5.7% 2%: 5.7% 2% 5.0% 2% 5.0%
NCLO2 KA /MLVBPH: 0.2KA YLV16.0 A AN LV3PH:0.1 KA MLV 3PH: 0.3 KA MLV 3PH: 0.3 KA
CBL-35LP1 VLV158 kA AINT 0.1 kA CILO1 KA AINT 0.1 kA AINT 0.1 kA
JLV3PH: 44KA MC/LO2 A CBL-S0SWBD - LEFT VLV159 KA MC/LO3KA MC/LO3KA
. LV158 1A = - LV 14.1 KA LV 14.1 KA
Vwsie: 504 CBL-10SWBD - LEFT v v v
LVBPH: 1.8KA
VSLG: 12KA CBL-50SW BD - RIGHT CBL-2MCC - LEFT CBL-2MCC - RGH1
VLV3PH: 15.1 kKA CBL-10SW BD - RIGHT AN LVBPH: 0.7 kA LV 3PH: 28 KA ALV 3PH: 28 KA
CIVSLG: 160 kA MLV3PH: 1.8KA ANLVSLG: 05kA MV SLG: 1.9KA MV SLG: 1.9KA
35LP1I MAN MLVSLG: 1.31A GFPD 50SWBD MAINT VLV3PH: 149 A VLV 3PH: 131 kA VLV 3PH: 131 kA
VLVSPH: 146 1A P VLVSLG: 156 kA VLV SLG: 136KA VLV SLG: 136KA
VLVSLG: 152 1A
GFP)  10SWBD MAIN1
GFP)  50SWBD MAIN2 GFP)  2MCC MAN 1 GFPD  2MCC MAN 2
10SWBD MAIN2
35LP1
Nam Bus Volt: 208 V
SC Rating : 10kA
LVaPH: 4426k 10SWBD - LEFT 10SWBD - RIGHT 50SW BD - LEFT 50SW BD - RIGHT MCC - LEFT 2MCC - RIGHT
LVSLG: 4960 I, Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt:480 V. Nam Bus Volt: 40 V
SC Rating: 65 KA SC Rating: 65 kA SC Rating: 65 kA SC Rating: 65 kA SC Rating : 42kA SC Rating : 42KA
LV 3PH: 16,838 kA LV3PH: 16.413kA LV 3PH: 15,628 KA LV 3PH: 15,656 kA LV3PH: 15916k LV3PH: 15871k
L LV SLG: 17.251 kA LVSLG: 16415KA LV SLG: 16.032 KA LV SLG: 16.110KA LVSLG: 15398 kA LVSLG: 15.366 kA
[ 35LP1 BR 2 f 35LPI BR 1 1 1 1 1 l 1 1 1 1 1 1 1
"y 1omcciFDR "y TRANSFER PUMP NO.1.FDR PBFDR 'y LDFPR 35L-PP-5 55L-OLD480VCDLJ\IITD PNL gep )  10SWBD TIE PPHUV2FDR TRANS FER PUMP NQ 2. FIR 10MCC2FDR "y 10PP1FDR "y ATS-NFDR "y PP-3FDR PP-4FDR PP-6FDR 'y soMccC1FDR "y 582M1FDR 'Y 50PP1FDR G 50SWBDTIE 'y 582M2FDR 'y 50PP2FDR "y soMcCC2FDR o "y ATS2MCCLFDR  grp) 2MCCTIE "y ATS2MCCRFDR by
i i LV 3PH: 16.1 kA LV 3PH: 16.6 kA i i
VLVSLG: 15.9KA VLV SLG: 16.8KA 2M6G. LEFT. 2MCC - RIGHT.
WV 38kA W38kA
CBL-10MCC1 CBL-TRANSFER PUMP NO. 1. CBL-50MCC1 CBL-50PP1 BL-ATS2MCC L BL-ATS2MCC R
ALV3PH: 1.4KA ALV 3PH: 0.4kA CBL-PPHUV2 CBL-T RANSFER P UMP NO.2 CBL-10MCC2 CBL-10PP1 CBL-ATS-N &,BL-P R3 CBL-PP-4 CBLPP-6 ALV3PH; 0.4KA JLV3PH: 133 A CBL50SW BD TIE CBL-50PP2 CBL-50MCC2 LV 3PH: 14.0kA LV 3PH: 141 kA
NLVSLG: 09KA LV SLG: 0.3KA VLV 3PH: 11.9KA MLV 3PH: 0.5KA MLV 3PH: 1.4KA L LV3PH: 15.1 kA L LVPH: 67KA LV3PH: 135 KA VLV3PH: 144 14 VLV3PH: 14114 PLVSLG 0.2KA VLVSIG: 125 kA A LVIRH:—15-3 LLV3PH: 132 KA NLV3PH: 04KA JLvsLG: 126K JLLvsLG: 128KA
L LV3PH: 150 KA v 28 kA Onlytwo phasesco nnected Feed Unknown VLV SLG: 10.1KA $LV SLG: 0.3 kA $LV SLG: 0.9 kA L LVSLG: 14.4 KA LLVSLG: 47KA VIVSLG: 11.9KA VLVSLG 13214 VLVSLG: 128 KA VLV3PH: 139 1A VLVSLG: 11.9KA $LVSLG: 0.2kA
VLVSLG: 153 kKA VLVSLG: 1.1kA LV 3PH: 15.2KA LV3PH: 141 1A VLVSLG 135 1A : 04KA LV3PH: 145 1A
RemBus valt &0V e OLD 480V COL M TD PNL VIV SLG: 148K VIV SLG: 13.9KA JLVSLG: 02KA Twsie e m
TRANS FER PUMP NO 1. SC Ratirg : 18 kA Nom Bus Volt: 480 vV 'y 50PP1MAIN
V04K VaPH: 16087 kA LV3PH: 16,604 kA 10MCC2 PP-3 PP-4 PP-6 50MCC1 'y 50PP2MAIN N
VSLG: 15928 1 LVSLG: 16.802 PPHUV1MAINO TRANSFER PUNP NO.2 Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt: 480 V Nom Bus Volt: 480 V 50MCC2
10MCC1 e A SCRating: 42KA SC Rating: 18 kA SC Rating: 18 kA SC Rating: 18 kA SC Rating: 42 kA Nom Bus Volt: 480 V A
Nom Bus Volt: 480 V BL-OLDCOL-MTD PNL ing: ATsamec,
: — LV3PH: 1546214 LV3PH: 13.454 kA LV 3PH: 14.370 kA LV 3PH: 14.056 kA LV 3PH: 14.274 kA 50PP1 50PP2 SC Rating: 42 kA ASCO' 30-4000A
SC Rating: 42 kA LV3PH: 163 KA LVSLG: 14.784 1A LVSLG: 11.921 kA LV SLG: 13.282kA LV SLG: 12773 kA LV SLG: 13.775 kA Nom Bus Volt: 480 V Nom Bus Volt: 480 V LV 3PH: 14.825KA 7000 A" Sw/CB
LV3PH: 16.310KA VLV SLG: 16.4KA GEN SC Rating: 18 kKA SC Rating: 18 kA LV SLG: 14.703 kA 200A
LV SLG: 16.220 kKA v LV3PH: 13.288KA -
TX-2FDR PPHUV2 111 KA : Withstand Sym kA: 10 kA
NomBus Volt: 480 V » P:0.9KA - - LV SLG: 12503 kA
SC Rating: 18 kA o :
-1 WPH: 11.889 kA LG: 0890 kA "y PP-3BR PP-4BR PP-6BR - l el S 2MCC
. TRANSFER PUMP NO. 4. ¢
ly VSLG: 10.14014 RSLTRER PUMP NO. Jc ", 50TX4 FDR 'y 50TX5FDR CC2MTRS Nom Bus Volt: 480 V
I OLD COL-M TDPNL GBLATSE SMCE1 MTRS SR LV 3PH: 14.124 kA
ke N BUs Volt: 480 V Y LV3PH: 0.9kA 0. 'y 50LP1FDR LV SLG: 12.821 kA
TRANS FER PUMP NO.2 CBL-T X2 LV3PH: 1632814 Ic 10PP1 VLVSLG: 0.9A
LV0.4KA TRANSFER PUMP NO.6. VLV 3PH: 152KA LVSLG: 16.374 K\ TJRANS FERPUMP NQS. Nom Bus Volt: 480V
LV 0.9 kA VLVSLG: 145K Single Phase 'y TXUV1FDR PPHUV1MAIN1 LV 0 SC Rating: 18 kA CBL-50TX4 CBL-50 TX5
LV 3PH: 15.052 KA N |E L LV3PH: 11.6KkA L LV3PH: 11.6 KA CBL-02PP1
LV SLG: 14390 KA BL-50 TX3 LsiG: 101 ka LLVSLG: 10.1 kA L LV3PH: 127 kA
;14 ATS. LV3PH: 9.5kA VLVSLG: 11.0KA
AW TX-2 CBL-TXUV1 CBL-PPHUV1 VLUsiG: 83k
T LV3PH: 11.5kA LV 3PH: 11.2KA
%‘E/KVQ‘,,/ $ngu; 975kA $ngm- 92kA I» Anld  50TX4 Anli  50TX5 'y 02PPIMAN
e g i ") 10PP1BR "y 10TX2FDR Nom Bus Volt: 480 V 2T kA 2T Z0mA
[ Iy LV 3PH: 6.737 kA Sl 50TX3 7%: 5.1% 7%: 51%
LV SLG: 4.694 KA *5 soma TV 16KA TIV16KA
BLLR2 Ak TXUVA PPHUVIMAIN o 02pP1
\l'LVSPH: 1.5KA T3 30kA 1.5KA cBLs@ P2 cBL-50LPa Nom Bus Volt: 480 V
VSLG: 1 %: 439 . N S p
SLe: 15K i/&“"gkﬁ cBLT10p SV aPH: 1.5kA LWIPH: 15kA AL LN
-T-10LP1 v k v 1 1. - 10
oVt L & susp LV SLG: 1.5kA LVSLG: 1.5kA L wsiGi 0951k
omBus Volt: LVSLG: 13.6 KA .
Lp2 BL-LPH-UV1 SC Raiing: 18 kA Ywsie: 136 LVSIG: 15Kk
Nam Bus Volt: 208V LV3PH: 1.8KkA WPH: 11.152 kA "y 2TX3FDR
SC Rating : 10KA LLVSLG 1.8KA LV SLG: 9200 KA 'y 50LP2 MAIN 'y S0LP3MAIN
LV3PH: 1.545k bo T.10Lp1
LVSLG: 1.528 kA o y
— T 1125KA 'y 50LP1MAIN CBL-2TX3
290 46.% 50LP2 50LP3 LV 3PH: 121 kA
—— 'Y LPH-UVIMAN Dhesm Nom Bus Volt: 208 V Nom Bus Volt: 208 V VLVSLG: 101 kA
PPHUVABR - soLpt SC Rating: 10 kA SC Rating: 10 KA
LV3PH: 1.479kA LV3PH: 1.479 kA
Y Lp2BR i Nom Bus Volt: 208V LVSLG: 1.484KA LV SLG: 1.484 kA
d gBLA0LP1 SC Rating: 10 kA
LPHUVe \J/L\/SPH 56kA LV3PH: 1.452kA ‘é.m 2TX3
LVSLG: 59KA 3
Nom Bus Volt: 208 V SLa: 89 LVSLG: 1466 kA - - R o
SC Rating: 10 KA LLV69kA
W aPH: 1777KA —— ? 50LP2 BR ? 50LP3BR
LV SLG: 1.765 KA 5 1oLt MAN
'Y 50LP1BR CBL-02LP1
—— i VLV 3PH: 1.6kA
VLVSLG: 1.4kA
'y LPH-UVIBR
i 10LP1
Nom Bus Volt: 208 V
SC Rating: 22 kA "y 02LPIMAN
LV3PH: 5629kA
LV SLG: 5910kA
02LP1
Nom Bus Volt: 208 V
SC Rating: 10 KA
) 10LP2FDR ) 10LP3FDR LV 3PH: 1.606 kA
LV SLG: 1.383 KA
-
") 02LP1BR
4
CBL-10LP2 CBL-10LP3
L LV3PH: 55kA L LV3PH: 47KA
VLVSLG: 56kA VLVSLG: 44KA
Legend
"y 10LP2MAN "y 10LP3MAIN
Colors:
Black: Circuitis energized
Tan: Circ uit is de -ene rgized
Orange: Component is outofservice
10LP2 10LP3
Nom Bus Volt: 208 V Nom Bus Volt: 208 V
SC Rating: 10 kA SC Rating: 10 kA
LV 3PH: 5466 KA LV3PH: 4.710KA The short-circuit current on thisdrawing are NOT adjusted by the multiplying facto r(MF) th at is utilized for equipme nt evalu ation p urposes.
LV SLG: 5.614KA LV SLG: 4.357 kA
See the EquipmentEvaluation single line for the adjusted fault current.
- —
"y 10LP2BR "y 10LP3BR
i i

CCWA
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UTILITY.

X/R 3PH: .00

XR SLG: 8

uTnuTy

Nom Bus Volt: 24900 V

LV 3PH: 10000.480 kA
LV SLG: 3333.370 kA

W' SC Contibution 3PH: 9999999 Anp's
8

SC Con tibution SLG: 3333333 Anps
00

CBL-63 X1
DLV 3PH: 0.1 KA

VLV 3PH: 1146.9 kA
VLV SLG: 670.9 kA

AwlS 63TX-1

1500 kVA

Z%: 5.7%

DLV 3PH: 0.1 kA
Vv 3taka

4

BLAS1N
LV 3PH: 5.1 kA
DLV SLG: 3.2 kA
VLV 3PH: 30.1 kA
LV SLG: 29.5 kA

P ATS 1NBREAKER

TRANSFER SWITCH 1
Nom Bus Volt: 480 V
ShortCircuit Rating 65.0 kA
LV 3PH: 35.253kA

LV SLG: 32.691 kA

GEN 1
1875 kVA
~©

CBLATS1E

P> AS1EBREAKER

BL-63SVGR1

LV 3PH: 5.1 kA
DLV SLG: 3.2 KA
VLV 3PH: 25.6 kA
VLV SLG: 23.3 kA

GP D 63SWGR1MAN

63SWGR1

Nom Bus Volt: 480 V
ShortCircuit Rating 65.0 kA
LV 3PH: 30.885kA

LV SLG: 26.304 kA

GEN 2
2575 kVA

~©

3 CBL-ATS2E

D ATS 2 E BREAKER

CBL-63 X2
DLV 3PH: 0.2 KA

VLV 3PH: 1146.9 kA
VLV SLG: 670.9 kA

63TX-2

2000 kVA

Z%: 5.7%

DLV 3PH: 0.2 kA
Vv at.8 kA

]

CBLAS2N
MLV 3PH: 13.4 kA
MLV SLG: 8.1 kA
VLV 3PH: 39.2 kA
LV SLG: 37.9kA

GAD ATS 2 NBREAKER

TRANSFER SWITCH 2
Nom Bus Volt: 480 V.
ShortCircuit Rating 65.0 kA
LV 3PH: 52.915kA

LV SLG: 45.800 kA

o> 63PP1FDR

CBL-63 FP1
VLV 3PH: 24.0 kKA
VLV SLG: 19.1 kA

63PP1

Nom Bus Volt: 480 V
ShortCircuit Rating 65.0 kA
LV 3PH: 23.988kA

LV SLG: 19.066 kA

> 63LP1FDR

CBL-63 X4
VLV 3PH: 18.1 kA
VLV SLG: 12.8 kA

AvlY  63TX-4
15 kVA

Z%: 4.7%
L1V 0.9 kA

w3 &

CBL-63LP1
VLV 3PH: 0.9 kA
Vv sLG: 0.9 kA

63LP1 MAIN

63LP1

Nom Bus Volt:208 V
ShortCircuitRating 10.0 kA
LV 3PH: 0.854 kA

LV SLG: 0.851 kA

63LP1 BR

1%

oD 123P1 FDR

BL-12 3P1

LV 3PH: 1.8 KA
MLV SLG: 1.0 kA
VLV 3PH: 25.9 kA
VLV SLG: 21.6 kA

123P1.
LV 1.8 kA
63PP2 FDR

CBL-63FP2
LV 3PH: 22.9 kA
Vv SLG: 17.9 kA

63PP2

Nom Bus Vot: 480 V
ShortCircuit Rating 65.0 kA
LV 3PH: 22.873kA

LV SLG: 17.887 kA

63PP2 BR

GWL 123P2 FDR

CBL-123P2
MLV 3PH: 1.8 KA
MLV SLG: 1.0 kA
LV 3PH: 25.9 kA
Vv SLG: 21.6 KA

123P2.
LV18kA

GF,,L 123P3 FDR

CBL-123P3
LV 3PH: 1.8 KA
DLV SLG: 1.0 kA
LV 3PH: 25.9 kA
LV SLG: 21.6 kA

123P3.
LV 1.8 kA

CBL-63SVGR2
DLV 3PH: 13.7 kA
MLV SLG: 7.9 kA
VLV 3PH: 36.6 kA
VLV SLG: 34.1 kA

oD 63SWGR2 MAN

63SWGR2
Nom Bus Volt: 480 V.

ShortCircuit Rating 65.0 kA
LV 3PH: 50.567 kA
LV SLG: 41.780 kA

GWL 501P1 FDR

CBL-501P1
MLV 3PH:
MWV SLG:
Vv 3PH:
v sia:

501P1.
LV35kA

3.5 kA
1.9 kA
41.5 kKA
33.8 KA

oD 501P3 FDR

CBL-50 1P3

MLV 3PH: 3.5kA
DLV SLG: 1.9 kA
VLV 3PH: 41.5kA
VLV SLG: 33.8 kA

501P3.
LV 3.5 kA

CCWA
Revision 0 July 2016

GP D 501P5 FDR

CBL-50 1P5
MLV 3PH: 3.5kA
LV SLG: 1.9 kA
Vv 3PH: 41.5kA
Vv sLG: 33.8 kA

8

501P5.
LV 3.5 kA

501P7.
LV 3.5 kA

GEN 3
2575 kVA

~*®

GFA

p)

CBL-AIS3 E

AS 3 E BREAKER

CBL-63 TX3
DLV 3PH: 0.2 kA

VLV 3PH: 1146.9 kA
VLV SLG: 670.9 KA

63TX-3
2000 kVA

Z%: 5.7%

DLV 3PH: 0.2 kA
LLv 418 kA

3

CBLATS3N
DLV 3PH: 134 kA
DLV SLG: 8.1 kA

VLV 3PH: 39.2 kA
LLV SLG: 379 kA

Gra) A'S 3N BREAKER

TRANSFER SWITCH 3
Nom Bus Volt: 480 V
ShortCircuit Rating 65.0 k
LV 3PH: 52.915kA

LV SLG: 45.800 kA

63SWGR3 CBL
ALV 3PH: 13.7 kA
LV SLG: 7.9 kA
VLV 3PH: 36.6 kA
VYLV SLG: 34.1 kA

P 63SWGR3 MAIN

63SWGR3

Nom Bus Volt: 480 V
ShortCircuit Rating 65.0 k
LV 3PH: 50.567 kA

LV SLG: 41.780 kA

GFPJ)

501P2.
LV 35kA

501P2 FDR GrP ) 501P4 FDR

CBL-501P2 CBL-501P4

MLV 3PH: 3.5 kA ALV 3PH: 3.5kA
LV SLG: 1.9 kA MLV SLG: 1.9kA

VLV 3PH: 41.5kA
VLV SLG: 33.8 kA

VLV 3PH: 41.5 kA
VLV SLG: 33.8 kA

501P4.
LV 3.5 kA

GFPL 501P7 FDR

CBL-50 1P7

DLV 3PH:
DLV SLG:
LV 3PH:
L sLa:

3.5kA
1.9 kA
41.5 kA
33.8 kKA

LV 3.5 kA

arP )

501P6.

501P6 FDR ep) 501P8 FDR

CBL-50 1P6

ALV 3PH: 3.5 kA
ALV SLG: 1.9 kA
VLV 3PH: 41 5kA
VLV SLG: 33.8 kA

CBL-50 1P8
ALV 3PH: 3.5 kA
MLV SLG: 1.9 kA
VLV 3PH: 41.5kA
VLV SLG: 338 kA

501P8.
LV 3.5 kA

Legend
GF P: Ground Fault Protection
GF A: Ground Fault Alarm

Colors:
Black: Circuit is energized
Tan: Circuit isde -energized
Orange: Componentis out of service
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Project: RL Jackson WRF
Calculated Short-Circuit Current for Case 1 - Normal Conditions




UTILITY.

T SC Contribution 3PH: 9999999 Amps

X/R 3PH: 8.00
SC Contribution SLG
XR SLG: 8.00

3333333 Amps

GEN 1
187 5kVA
LV 3P: 15.0 kA
LV SLG: 24.255 kA

a®

CBL-ATS1E

MLV 3PH: 51kA
MLV SLG: 4.9kA
VLV 3PH: 14.9 kA

GEN 2

2575 kVA

LV 3P: 20.6 kA
LV SLG: 385.974 kA s

~®

CBL-ATS 2 E

ALV 3PH: 13.6 kKA
MLV SLG: 12.8 kA
VLV 3PH: 20.5kA
VLV SLG: 3B.2kA

GEN 3

257 5kVA

LV 3P: 20.6 kA
LV SLG: 35.974 kA s

~®

# CBL-ATS3E

NLV3PH: 13.6 KA
MLVSLG: 12.8 kA
VLV3PH: 20.5kA
LLVSLG: 35.2kA

ATS 3 N BREAKER

TRANSFER SWITCH 3
Nom Bus Volt: 480 V
ShontCircuitRating 65.0 k
LV 3PH: 34174 kA

LV SLG: 47.848 kA

63SWGR3 CBL
MLV3PH: 13.7 kA
MLVSLG: 12.6 kA
LLV3PH: 19.7 kA
VLvSLG: R.0kA

63SWGR3 MAIN

63SWGR3

Nom Bus Volt: 480 V
ShottCircuitRating 65.0 k
LV 3PH: 33777 kA

LV SLG: 44.118 kKA

501 P8 FDR

CBL-501P8
NLV3PH: 3.5kA
MLVSLG: 3.0 KA
VLV3PH: 27.9kA
VLVSLG: 34.7kA

t
ATS 1 N BREAKER
&) VLW SLG: 2.9 kA oD A'S2EBREAKER amb A'S2NBREAKER b
GrA) ATS 3 EBREAKER
P ATS 1 EBREAKER
TRANSFER SWITCH 1 TRANSFER SWITCH 2
Nom Bus Volt: 480 V Nom Bus Volt: 480 V
ShortCircuitRating 65.0 kA ShortCircuitRating 65.0 kA
LV 3PH: 20.066 kA LV 3PH: 34.174 kA
LV SLG: 28.727 kA LV SLG: 47.848 kA
CBL-63SWGR1 !
DLV 3PH: 5.1 kA CBL-63SW GR2
MLV SLG: 4.8 kA ALV 3PH: 13.7 kA
VLV 3PH: 13.8 kA MLV SLG: 12.6 kA
VLV SLG: 19.7 kA VLV 3PH: 19.7 kA
VLV SLG: 2.0kA
G ) 63SWGR1 MAN P D
63SWGR1
Nom Bus Volt: 480 V
ShortCircuitRating 65.0 kA
LV 3PH: 19.036 kA
LV SLG: 24.132 kA
'y 63PP1FDR L 123 P1FDR L 123 P2 FDR 'y 123P3 FDR
il o or e o) 501P2FDR ep D 501P4FDR P ) 501P6 FDR oD
CBL-63PP1 BL-123P1 CBL-123P2 CBL-123P3
VLV 3PH: 16.3 kA LV 3PH: 1.8 kKA DLV 3PH: 1.8kA DLV 3PH: 1.8 kA
LW SLG: 17.9kA DLV SLG: 1.5 kA MLV SLG: 1.5kA MV SLG: 1.5KA CBL-501P2 CBL-501P4 CBL-501P6 4
L LV 3PH: 16.1 kA VLV 3PH: 16.1 kA JLV3PH: 16.1 kA MLV 3PH: 3.5kA ALV 3PH: 35kA LV 3PH: 3.5kA
LV SLG: 19.7kA VLV SLG: 19.7 kA YLV SLG: 19.7 kA MLV SLG: 3.0kA MLV SLG: 3.0kA MLV SLG: 3.0kA
LV 3PH: 27.9 kA VLV 3PH: 27.9 kA VLV 3PH: 27.9 kA
63PP1 123P1. 123P2. 123 P3. VLV SLG: 34.7 kA VLV SLG: 34.7kA VIV SLG: 34.7 kA
Nom Bus Volt: 480 V vV 1.8 kA LV 1.8 kA LV 1.8 kA &
ShortCircuitRating 65.0 kA o)
LV 3PH: 16.254 kA
LV SLG: 17.872 KA 501P2. 501 P4. 501P6. 501 P8,
@b 6SWGR2 MAN LV3.5kA LV 3.5 kA V3.5 kA LV 3.5 kA
63LP1 FDR 1 63PP2 FDR
63SWGR2
Nom Bus Volt: 480 V
CBL-63TX-4 CBL-63PP2 ShortCircuitRating 65.0 kA
VLV 3PH: 13.8 kA LV 3PH: 15.8 kA IV 3PH: 33.777 kA
LV SLG: 12.3kA Vv SLG: 16.8 kA LV SLG: 44.118kA
Avdy 63TX-4
TS 15kVA 63PP2 P D 501 P1FDR eGP D 501 P3FDR P D 501 PSFDR eGP D 501P7 FDR
Z%: 4.7 % Nom Bus Volt: 480 V
JLV0.9kA ShortCircuitRating 65.0 kA
LV 3PH: 15.789 kA
LV SLG: 16.827 kA
CBL-63LP1 — Legend
$g gfg g-g ﬁﬁ GFP: Ground Fault Protection
-2 'y 63PP2 BR CBL-501P1 CBL-501P3 CBL-501P5 CBL-501P7 .
i ALV 3PH: 3.5 KA ALV 3PH: 3.5kA MLV 3PH: 3.5kA AWV 3PH: 35kA GFA: Ground Fault Alarm
MLV SLG: 3.0 kA MLV SLG: 3.0kA MLV SLG: 3.0kA MLV SLG: 3.0kA
VLV 3PH: 27.9 kA VLV 3PH: 27.9 kA VLV 3PH: 27.9 kA VLV 3PH: 27.9 kA
63LP1 MAIN VLV SLG: 34.7 kA LLV SLG: 34.7 kA VLV SLG: 34.7 kA VLV SLG: 34.7 kA Colors:
8 Black: Circuit is energized
Tan: Circuit is de-energized
501P1. 501 P3, 501 P5. 501P7. - _
LV3.5kA LV 3.5 KA IV 3.5 KA V3.5 kA Orange: Component is out of service
63LP1
Nom Bus Volt: 208 V
ShortCircuitRating 10.0 kA
LV 3PH:
LV SLG: 0.848 kA
—
"y 63LP1BR
i

CCWA
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Project: RL Jackson WRF
Calculated Short-Circuit Current for Case 2 - Emergency Conditions




CCWA

Revision 0 J{

UTIL
|_U_| SC Contribution 3PH: 9999999 Amps

X/R 3PH: 8.00
SC Contribution SLG: 3333333 Amps
X/R SLG: 8.00
LS TUTIL
T3 750 kVA
Z%: 5.0%
LV 18.0 kA
CBL-MCC
MLV 3PH: 4.2 kA
MLV SLG: 2.6 kA
VLV 3PH: 17.7 kA
VLV SLG: 17.4 KA
'y MCC MAIN
McC
Nom Bus Volt: 480 V
SC Rating: 65 kA
LV 3PH: 21.885kA
LV SLG: 20.032 kA
S PUMP NO. 1 FDR 1) PUMP NO. 2 FDR J‘) PUMP NO. 3 FDR J') PUMP NO. 4 FDR J') T-LA FDR
1
/QL/ ﬁ%/ 7 CBLTLA
PUMP NO. 1. PUMP NO. 2. PUMP NO. 3. PUMP NO. 4. VLV 3PH: 13.4 kA
LV 1.1 kA LV 2.1 kA LV 1.1 kA VLV SLG: 9.4 KA
Al TLA
+TS 15kVA
Z%: 2.8%
VLV 1.4 kA
Legend
. $ CBL-LA
Colors: § LV 3PH: 1.3 kA
Black: Circuit is energized VLV SLG: 1.3 kA
Tan: Circuit is de-energized
Orange: Component is out of service \ LAMAIN
Notes:
The short-circuit currents on this drawing are
NOT adjusted by the multiplying factor (MF)
that is utilized for equipment evaluation purposes. LA
a g q q Nom Bus Volt: 208 V
See the Equipment Evaluation single line for SC Rating: 10 kA
= LV 3PH: 1.296 kA
the adjusted fault current. LV SLG. 1287 KA
3 LABR

@TRC TRC Engineers
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Project: CCWA - Jonesboro Pump Station- 7700 Old Morrow Road
Calculated Short-Circuit Currents




Contd on Page 2,

UTiL

Y SC Contiibution 3PH: 3090 Amps
XR 3PH. 774
SC Contibution SLG 2911 Amps
XR SLG: 6.94

RYUTIL

UTIL SERVICE POINT
Nom Bus Vot: 12470 V

CBL52N1

@ 52N1 UTIL MAIN

95TX2 PR

Nom Bus Volt: 12470 V
LV3PH: 2.378kA
LVSLG: 0.386 KA

INT 3PH: 1.785 KA

INT SLG: 0.383 KA

Cont'd on Page 2

CBL-95TX2 - 65TX2
LV3PH: 23 KA
MLVSLG: 04 KA
NINT 3PH: 1.8KA
NINT SLG:0.4 KA
NMOM 3PH: 3.0 kKA
W LV3PH: 0.1 KA

W INT SLG: 0003 kA
' MOM 3PH: 0.1 kA

G1.

2575 kVA

NGR: 36 Ohms
LV3P:08 KA
LVSLG: 0.150kA
INT 3P:0.8 KA

INT SLG: 0.177 KA
MOM 3P: 0.794 kA
MOM SLG: 0.161kA

s CBL-52G1
MNLV3PH: 1.6 kKA
PLVSLG: 0.2 KA
NINT 3PH: 1.0 kKA
N INT SLG:0.2kA
NMOM 3PH: 2.0 kA
LV3PH: 0.8 kKA
VLVSLG: 0.1 KA
\VINT 3PH 0.8 kA
VINT SLG: 0.177 1A
\/MOM 3PH: 1.2 kA

) 52G1 GENMAIN1

G2.

2575kVA

NGR: 36 Ohms
LV3P: 0.8 kA
LVSLG: 0150 KA
INT 3P: 0.8 KA

INT SLG: 0.177 KA
MOM 3P: 0.794 kKA
MOM SLG: 0.161 kA

CBL-52G2
MNLV3PH: 16 kA
MNLVSLG: 02 1A
NINT 3PH: 1.0kA
NINT SLG:0.2 KA
NMOM 3PH: 2.0 kA
WV LV3PH: 08 kA
VLVSLG: 01 1A
\VINT 3PH 0.8kA
VINT SLG: 0.177 kA
 MOM 3PH: 12 kA

[ 52G1 GENMAIN2

RY62N1 ¢ ORYGEN1 &0 RYGEN2
1MVSG-1 LEFT 1MV SG-1 RIGHT
Nom Bus Volt: 12470 V Nom Bus Volt: 12470 V
LV3PH: 2414 kA LV3PH: 2414KA
LVSLG: 0.388 kA LV SLG: 0.388 kA
INT 3PH: 1.810 kA INT 3PH: 1.810 kA
INT SLG: 0.385 kA INT SLG: 0.385 kA
LERUSER
65TX2 (RSIDE LOOP) FDR 86TX1 FDR g 1MVSG4 TE
¢ ORY86TX1 L ORYAMVSG1 TE
E_oRV-GSTX2 r r
§ cBLesTR
= CBL86TXI
NLV3PH: 0.2 kA
NMOM 3PH: 0.1 kA
VLV 3PH: 2.0 KA
LLVSLG: 03 KA
VINT 3PH 1.6 kA
L INT SLG: 0.348 KA
MOM 3PH: 2.9 kA
£ CBL65TXI -86TX2 § CBL86TX-86TX1
NLV3PH: 1.5kA ANLV3PH: 21 kA
MLVSLG: 02 kA NLVSLG: 03 kA
/NINT 3PH: 1.2 KA ANINT 3PH: 1.6 KA
/NINT SLG: 0.2 kA N INT SLG:0.3 kA
/NMOM 3PH: 2.1 kA /NMOM 3PH: 2.8 kA
$LV3PH: 0.3kA $LV3PH: 03 KA
LVSLG: 0.1 KA INT 3PH 0.2 KA
ﬁjsTXEsPF:/ t: 12470 V 65TX2 PR YINT 3PHO.2 kA ﬁsTXgPF\I[ It: 12470 V L INT SLG: 0037 K ﬁjﬂxépﬁl It: 12470 V
lom Bus Vol.: o P ol v JINT SLG: 0.041 kA om Bus Volt: L MOM 3PH: 04 kA lom Bus Volt:
LV3PH: 2396 KA lom Bus Volt: 12470 U MOM 3PH: 0.4 KA LV3PH: 2.408 kA LV 3PH: 2409 kA
LVSLG: 0.387 kA LV3PH: 2.371kA e LVSLG: 0.388 kA LV SLG: 0.388 kA
INT 3PH: 1,799 kA LVSLG: 0.385 kA INT 3PH: 1.806 kA INT 3PH: 1.806 kA
INT SLG: 0.384 kA :m Z’EE': 10'2312 ﬁ INT SLG: 0.385 KA INT SLG: 0.385 kA
65TX1 FU e5TY2 FU 86TX2 FU ] 86TX1FU
5
AWl 65TX1 ) Awli  86TX2
TS 1000 kVA s esma IS 750 kvA S 8w
Z%: 57 % s 1000 kVA Z%: 5.0 % s 750 kVA
ANLV3PH:0.1 kA Z%: 57 % VLV 140 kA Z%: 5.0 %
ANCL 0.1 KA *8{3:}1—1:&1&& VLV 14.0KA
ULV 15.5kA :
VLV15.5kA s CBLwCC3
ANLV3PH: 0.7kA
AMLVSLG: 05 kA r  CBLMCC4
JLV3PH: 12.7KA MLVBPH: 1.1 kA
L CBL-65LVSG-1 RIGHT 4 CBL65WSGH LEFT VLVSLG: 129 kA TLVSLG: 08 kA
g WLV3PH: 12.7 KA
NLV3PH: 2.8 KA NLV3PH: 26 kA ULVSLG: 129 A
MNLVSLG: 20 kA MLVSLG: 18 KA ) Mcc3 MAN e
LV3PH: 14.8 KA VLV3PH: 148 kA -
VLVSLG: 159 kA JLVSLG: 158 1A
MCe-3 DANGEROUS
GrP)  65LVSGA RIGHT 1 MAIN GFPD  65LVSG-1 MAIN 1 Nom Bus Vok: 480 V/
SCRating: 42 kA
LV3PH: 13402 kA
65LVSG-1 RIGHT 65LVSG-1 LEFT LVSLG: 134111A
Nom Bus Volt: 480 V Nom Bus Volt: 480 V
SCRating: 65 kA SC Rating: 65kA —
LV3PH: 17694 KA LV3PH: 17.420kA
LVSLG: 17.827 kA LVSLG: 17.600 KA o ) FLC FOR
MCC-3 MTRS
LV0.7 kA
65MCCA1 FDR e
> orpD  65LVSGA TIE 'y e5MCC2 FOR auiy SSKR
Py 47 94 e ) MCC4 MAIN
VLV3.4 kA
Lc
Nom Bus Volt: 208 V _
LV3PH: 3397 kA . RANCEGO
LV SLG: 3497 kA cC-4 .
7 cBLesmcc2 Single Phase Nom Bus Volt: 480 V
ANLV3PH: 27 KA SCRating: 42 kA
MLVSLG: 18 KA LV3PH: 13810 kA
WV LV3PH: 146 kKA LVSLG: 13682kA
VLVSLG: 155 KA
a5MCG2 l) 86LP1 FIR J‘) 10682 FIR l) 106P2 FIR JS 108P1 FIR L 108P2 FDR 'y 87PP1FDR J‘) PANEL XXXFDR 'y 120CP1 FDR J‘) 111CP1 FDR 'y 103CP1 FDR L FLBFDR
J 4 J y
Nom Bus Volt: 480 V 6/
SC Rating: 65kA 4 E
LV3PH: 17.227 KA 3  CBL-86LP1TX s CBL87PP1 F  CBLIPANELXXX )  107CP1 FDR )  B7PP1FDR
LVSLG: 17230 kA L LV3PH: 134 kKA 106B2. 106P2. 108P1. 108P2. LLV3PH: 12.8 kKA WV LV3PH: 11.9kA ) 120CP2 FDR ) 103CP2 FDR & Iy
VLVSLG: 131 KA LVO0.3 kA LV0.3 kA LVO03 kA LVO.3kA VLVSLG: 120 KA VLVSLG: 106 KA ¢ d
T T 1 1 1 1 1 T 1 1
)y 403P2 FIR )y 403P4 FIR ) 403P6 FDR 'y 322P2 FIR ) 322P4 FIR Y 313m4, Y 65EF2FDR ) 813P2 FIR ) TF34LP1FDR 'y 65TX4 FDR y  111CP2FDR Y 107CP2 FDR "y BRIDGE CRAINFDR ,)
Iy i Iy o Andy g6LP1TX ) 87PP1MAIN "y PANEL XXXMAN 4 § Iy
5 ST 30 VA
'y 333CPFDR 65MCC2 MTR A
403P2. 403P4. 403P6. 322P2. 322P4. $ 'y 65EDH-1 FDR 'y 451M2,M4, M6 FDR = CBLT34LP1 %  CBL-65TX LV 0.3 kA : 87PP1 PANEL XXX
LV0.6 kA LV 0.6 kA LV 0.6 kA LVO0.2 kA LVO0.2 kA J Iy LLV3PH: 2.5 kA & LLV3PH: 101 kA b NOM BUS VOIt: 480 V/ i Nom BusVolt: 480 V
LLVSLG: 15 KA JLVSLG: 7.1 A LV3PH: 12826 kA LV3PH: 11917 KA
] iBL%LN LVSLG: 12040 kA LVSLG: 10620 KA
'y 332CPFDR 'y 692P2 FIR 'y 324P1FIR \l,tngg 11'3 ﬁ
§ § § £34LP1 MAN : 'y 87LP1FIR 'y COMPOSTSTGSHED FDR
)
Awld  65TX4
s CBL-65MCC-1 STS 45 WA 'y 86LP1 MAIN ]
LV 3PH: 2.9 kA Z%: 3.4 % *  CBL87TX 7 CBLCOMPOSTIX
TLVSLG: 19 kA JLV3.2kA VLV3PH: 119KA VLV3PH: 11.0kA
LV3PH: 14.6 KA S6LP1 LLVSLG: 105 A VLVSLG: 93 KA
VLVSLG: 154 KA Nom Bus Volt: 208 V
ﬁzﬁ T34LP1 § ©BLG5LP3 LV3PH: 1.854kA
s 30 kVA LV3PH: 3.0 kKA :
65MCC1 o 4.3 ° ¥ . == LVSLG: 186914 Anlv 877X Awld  COMPOSTTX
. Z%: 4.3 % LLVSLG: 30 1A o "~
Nom Bus Volt: 480 V LV 5KA ST 15 KA LTS 45KVA
SCRating: 65 kA ’ ) 86LP1EBR 2%: 2.8 % 2% 3.4%
LV3PH: 17437 kA ¢ VLV1.4kA VLV3.3 kA
LVSLG: 17.330 kA ) 34LP1 MAIN
)y 65LP3 MAIN
> CBLS7LP1 7 CBL-COMPOSTSTG SHED
VLV3PH: 1.3 KA W LV3PH: 27 KA
& L 403P1 FDR 1) 403P3 FIR Jf) 403P5 FIR Jf) 322P1 FIR Jf) 322P3 FIR Jf) 322P5 FIR L 65PP1 FDR Jf 65TX5 FOR VLVSLG: 13 KA VLVSLG: 25 1A
o i i i
LV 0.3 kA >  CBL65PP1 CBL65TX6 34LP1 65LP3
203P1 03P3 203P5 LV302§Pk1\. Lvsozz;li% 329P5 tLvm:H; 14.8 KA $|_V3PH; 10.2kA T\(;mlfﬁjsVoll:ZiiV gngaBus Volt:Zk%S \ ) 87LP1 MAIN > COMPOSTSTGSHED MAIN
. - . : . LVSLG: 134 kA LVSLG: 7.1 kKA 3PH: 1.463 ting: 10
V06 kA V06 kA LVO6 KA LVo.2kA m—tm LV SLG: 1597 KA LV3PH: 3.002 kA
LVSLG: 3.011 kA
) 34LP1BR 87LP1 COMPOSTS TG SHED
Y 65PP1MAIN ‘;}g 65TX5 s — wmmm  Nom Bus Volt: 208 V = Nom Bus Volt: 208 V
45KVA LV3PH: 1320 kA LV3PH: 2.739 kA
\ij/tvaé‘tzfA 'y 65LP3 BR LVSLG: 1269 kA LVSLG: 2516 kA
d
Y 87LP1BR "y COMPOSTSTGSHED BR
J 4
CBL65LP2
VLV3PH: 3.0kA
65PP1 .
Nom Bus Volt: 480 V VLVSLG: 30 kA
SCRating: 35 kA
LV3PH: 14793 kA
LV SLG: 13.409 kA 65LP2 MAN
—t—
) 65LP1 FDR
65LP2
Nom Bus Vot: 208 V
SCRating: 10 kKA
LV3PH: 3004 kA
L CBLE5TX3 LVSLG: 3.013 kA
VLV3PH: 11.2kA
VLVSLG: 84 KA —
65LP2 BR
Auld 65TX3 $ Legend
TS 45 WA
Z%: 3.4 %
VLV33KA Colors:
Black: Circuit is energized
. CBL65LP1 Tan: Circuit is de-energized
LV3PH: 3.0 KA Orange: Component is out of service
VLVSLG: 30 kA
Notes:
) 65LP1 MAIN The short-circuit currents on this drawing are NOT adjusted by the multiplying factor (MF) that is utilized for equipment evaluation purposes.
See the Equipment Evaluation single line for the adjusted fault current.
65LP1
Nom Bus Volt: 208 V
SCRating: 10 kA
LV3PH: 3.048 kA
LV SLG: 3.043kA
—t—
) 65LP1BR

CCWA
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1MVSG-1LEFT
NomBus Volt: 12470V

INT SLG: 3030 kA

1TX1FDR 1TX2 65TX2 FDR
dORY-TTx1 ¢ ORY-1TX2
CBLATX1 CBL-1TX2
MLV3PH: 02kA DLV3PH: 04kA
MLVSLG: 01 kA MNLVSIG: 02kA
N INT 3PH: 01 KA DINT PH: 01 kA
“MMOM 3PH: 02kA NINT SLG: 01 1A
N LV3PH: 35kA NMOM 3PH: 04 kA
YV VSLG: 30kA L LV3PH: 35KA
$\NT3PH3H<A VIVSIG: 31kA
INT SLG: 2830 kA SNT-3P 32
~ MOM 3PH: 45kA %ﬁt;;:'zmx‘ VINT SLG: 2940 KA
AL SLG: 21 KA L MOM 3PH: 45 kA
“NINT 3PH: 20KA '%I:I\;-‘::z-ﬂn
AINT SLG: 1.9 kA ’PLV%LG: i
“MMOM 3PH: 29kA ~ -
VLV 3PH: 03kA ,P‘NT PH: 31KA CBL-96TX1 - 5TX1
~VLVSLG: 02kA T\NTSLG 29KA ALV3PH: 2.0kA
1TX1PRI JINT 3PH 02 kA MOM 3PH: 44 kA ALVSLG: 18KA
NomB 5 Vol: 12470V TINT oL v VLV 3PH: 04kA 96T X1 PRI AINT 3PH: 17 1A
LV3PH: 3897 kA : VLV SLG: 02 kA NomB s Vol t: 12470V :
. ~VMOM 3PH: 04 kA TX2 PRI : ANINT SLG: 16 1A
LVSLG: 3.380 KA 1 WINT 3PH 01 LV3PH: 3849kA I
NomB s Vol t 12470V 3PH a1 KA AMOM 3PH: 25 kA
INT 3PH: 3296 kA LV 3PH: 3904 kA WINT SLG: 0065 kA VSLG: 3271kA GLV3PH: 1.4KA
INTSLG: 0%6kA LV SLG: 3335 KA WMOM 3PH: 03 kA INT PH: 5258 VLVSLG: 1.1kA 96TX2 PRI
: JINT 3PH 12 kA NomBus Volt: 12470V
VINT SLG: 1034kA LVSPH: 3825 KA
. LV SLG: 3240 kKA
M PH: 18 kA
VMOM 3PH: 18 INT 3PH: 3235 kA
1TX1PRIFU 96T X1 FU - .
1TX2 PRI FU .
AWbS 96T X1
TS omokvA 96TX2 FU
om 11 Al 1TX2 2%: 57%
750 A r ALY 3PH: 0.1kA A
Zo%: 5.0% S 750 kvA W 96TX2
o: 5.0 % SOKA ALV SLG: 01 kA T oe0kvA
MLV3PH: 0.1kA Z%: 50% ACLatkA 500
MeLatkA ADLV3PH: 0.1kA JLV3IKA %: 5.7%
¥ LV153KA 3%‘2‘3@ UINT37KA 33?35%2‘“&
’ VeLEOkA INT 0.1kA
CIL 02 KA
CBL-1LVSG-1LEFT LV39KA
LV3PH: 19kA
1ngu3. e CBL-1LVSG-1RIGHT e
VLV3PH: 141 KA NLV3PH: 20kA
JsLa: 1421 $t¥§$ ::7kkAA
: CB L-9611 CC-1
VLVSIG: 152kA ALV 3PH: 04 KA CBL-96MCC-2
G D  1LVSG-1MAIN1 ALV SLG: 03 kA LV3PH: 0.8kA
AINT 3PH: 01 kA LVSLG: 0.6kA
arep  IVSGIMANZ AINTSLG: 01 1A INT3PH: 02 I
A MOM 3PH: 03KA INT SLG: 02 KA
VLV 3PH: 39kA MOM 3PH: 08 kA
LV SLG: 45kA LV3PH: 3.9kA
1LVSG-1LEFT 1LVSG-1 RIGHT i,NT 3PH 37 KA LVSLG. 45kA
NomB ts Vol t:480 V NomBus Volt 480 V JINT SLG: 4257 kA INT 3PH 37 KA
SC Ratig : 65kA SC Rating : 65 kA y INT SLG: 4245 KA
LV3PH: 15988 KA LV3PH: 16.712kA " MOM 3PH: 50 kA MOM 3PH: 50 kA
LVSLG: 15390 IA LV SLG: 16501 A )
96M CC-1 MAN 96MCC-2 MAIN
96M CC-1 96MCC-2
1MCC-1 FDR oGP 1LVSG-1TIE Y 1imcc-2FR NombB (s Vol t: 4160 V/ NomBUs Volt: 4160 V
LV3PH: 4292kA LV 3PH: 4648 kA
LVSLG: 4737kA LV SLG: 5021 kA
INT 3PH: 3804 kA INT 3PH: 3921 kA
iitgxﬁczgm T ST l INT SLG: 4420 kA
MLVSLG: 13kA
Tvar: 1aam 96LVSG-1SEC 1FDR 21R FDR 9% MCCTE SW 221B1 FDR 221B3FDR 96LVSG-1SEC 2FDR
CBL-1MCC-1 VLVSIG: 145KA
LV3PH: 19kA
1LV§LG: o CB L-96T X3 CBL-221R CBL-221B1 CBL-221B3
JLV3PH: 138 KA MLV 3PH: 01 KA NLV3PH: 03KA LV 3PH: 03kA NLV3PH: 03KA
JLVSLG: 136 KA MLV SLG: 01 kA TLVSIG: 02kA MLV SLG: 02kA TLVSLG: 02KA ,%BL'%T)_“
VLV 3PH: 42kA AINT PH: 01 kA ANINT 3PH: 01 kA ANT3PH: 01 kA ,t\'-VGW;O-?KA
VLV SLG: 46kA ANINT SLG 01 kA ANINT SLG: 01 KA A NT SLG: 01 kA LVSLG: 0.2kA
1MCC-1 WV INT 3PH 38 kA /NMOM 3PH: 03 kA MOM 3PH: 03kA MOM 3PH: 03 kA ANINT 3PH: 01 18
NomB s Vol t:480 V VINT SLG: 4280 KA VLV3PH: 40kA VLV 3PH: 44 kA VLV3PH: 44 kA AAMOM 3PH: 02 KA
SC Ratig : 65kA ¥ MOM 3PH: 52kA VLVSIG: 45kA VLV SLG: 48kA VLVSLG: 48KA i'—VGW;“-“KA
LV3PH: 15661 KA INT PH 37 kA W INT 3PH 38 kA NT 3PH 38 kA LVSLG: 4.8kA
LVSLG: 14849 K\ $\NT SLG: 4237 kA T SLG: 4337 kA o SLG: 4337KA i}m g‘ig?i;c‘; “
MOM 3PH: 50 kA MOM 3PH: 54 kA M H: 54 kA :
OM 3PH: 50 OM 3PH: & M PH: 54 L MOM 3PH: 55 kA
1 1 1 1 1 AWl 96T X3 22182,
1PP1FDR 'y o0mPI PR 053P3FDR 053P5 FDR "y 132cP FDR "y 1-EF1FIR 'Y 1-EDH-1FDR ") G1LOAD ONTR FDR F™TT 1000KVA VoA 221B1. 221B3.
i i 2%: 5.7% INT 0.1kA V03 kA LV 0.3KA AnS 96TX4
8 Ay ALV 3PH: 0.1KA C/L03KA INT 0.1kA INT0.TkA T2 1000kVA
0S3P1 CBL-G1LOAD CENTER — MLV SLG: 01 kA C/LO3KA C/LO3KA i%' 57%
CBL-1PP1 V0.6 kA 053P3. 053P5. 1-EF-1. WLV 3PH: 65KA ') G1LOAD CENTER MAN VLV 132kA ,rLVBPH:O-2kA
VLV3PH: 138KA LV 0.6 KA LV 0.6 KA VLV SLG: 42kA ,r"‘,\YTSE";kg'ZKA
Y LVSLG: 123 kA CL 02
VLV135KA
CBL-96LVSG-1 SEC 1
LV 3PH: 09KA CBL-96LVSG-1SEC 2
1PP1MAIN T-G1 LOAD CENTER 1,_\/5,_6 0BKA ALV3PH: 21KA
§ 45KA G1LOAD GENT R WLV 3PH: 130 KA MLVSLG: 1.5kA
2%: 34% Nam Bus Vd t: 208V :
. VLV SLG: 147 kA VLV3PH: 133 KA
Va0 SC Ratirg - 10 kA VLVSLG: 151 kA
LV3PH: 2907kA :
LVSLG: 3061kA
96LVSG-1SEC 1MAIN 96LVSG-1SEC 2 MAIN
CBL-G1LOAD CENTERO orpD GFP)
1PP1 . VLV 3PH: 29KA
NomB ts Volt:480 V VLV SLG: 31kA LOAD CE NT ER BR
SCRatig : 14kA ') G1LOAD CGE 96LVSG-1SEC 1
LV3PH : 13786 KA i NomB s Vol t: 480V 96LVSG-1SEC 2
LVSLG: 12251 kA SC Rating : 65 kA NomBus Volt: 480 V
) LV3PH: 13.87 KA SC Rating : 65 kA
. LVSLG: 15371 kA LV3PH: 15.349 kA
Mec-2 LV SLG: 16541 KA
NomBLs Volt 480 V
SC Rating : 65 kA L |
LV 3PH: 16.203 kA
1TX3FDR 9MCC-1 FDR 96LVSG-1TIE
LV SLG: 18775 1A ? 96MCC-3FDR oFP ) ®Mcc-4 DR ) e7MCC-2FDR
L 1PP2FDR { 053P2FDR l_) 0s3P4 FDR { 053P6 FDR l’; 14IMFDR L 142PFDR l’; 143M FDR }; +EDH-2FDR L 1LP3FDR Yy  G2LOAD CNTRFDR
CBLTX3
L LV3PH: 1251A 053P2. 0s3P4, 053P6. 141M. 142P. 143M. CBL-97MCC-2
JLVSLG: 103 KA LV 0.6 kA V0.6 kA LV 0.6 KA LVO.TKA CBL-1TX5 CBL-T-G2 LOAD CENTER CBL-97M CC-1 CBL-96MCC4 LV3PH: 1.6kA
CBL-1PP2 VLV 3PH: 74kA L LV3PH: 53kA ALV 3PH: 03kA CBL-96MCC-3 ALV 3PH: 05kA ANLVSLG: 1.2kA
VLV 3PH: 137KkA VLV SLG: 49kA LLsIG: 33kA ALV SLG: 03kA MLV3PH: 05kA ALV SLG: 03kA VLV3PH: 9.7kA
VLVSLG: 121 kA L LV 3PH: 96 kA TLVSLG: 04kA VLV 3PH: 145kA VLVSLG: 8.8kA
VLV SLG: 88KA V/LV3PH: 131KA VLVSLG: 154 KA
VLVSIG: 144KkA
A 1TX3 Al 1TX5 AwW  T.G2 LOAD CENTER
T a5 ) 1PP2MAN T3 skn T 30KA .
%: 5.4% 2%: 5.4% 2%: 43%
NAZEYY w20k Jwizi gg";:f‘gﬁf v
LV3PH: 13589 KA
CBL-1LP3 CBL-G2 LOAD CENTER LVSLG: 14812 14
CBL-1LP1 VLV 3PH: 20 kA VLV3PH: 17KA
VLV3PH: 21kA VLV SLG: 20kA VIVSIG: 17kA 1
VVSLG: 21 kA 1PP2 ) 96PP1FDR CBL-96TX5 ) 215M2FDR ) 20 M5,M 6F DR
Nam Bus Vdt: 480V WLV3PH: 114 1A ¢ ’
SC Ratig : 14 KA 1 VLVSLG: 107 kA
txgg: 1‘2&2&* 'y 1LP3MAN G2LOAD CENTERMAIN BL-96PP1 'y BLOWER3PNLFDR 201M1,M 2M5, M6 FDR 93M CC-3 MTR
1LP1MAIN Juwsen: r2ska f V0.3 KA
VSIG: 1
- SIG: 126KA 203P1.
96TX5 WV 02kA
ST 30kA 204P FDR
'y 1TXaFDR 7o 43% BLOWER 1 PNLFDR %MCC-4
&LVW‘BkA NomB s Volt: 480 V
\ SC Rathg : 65 kA
1LP3 96PP1 MAIN W3R 1421 K
1LP1 NomB ws Vol t: 208V G2 LOAD CENTER CBL-96LP1 LVSLG: 15. ‘78 A
NomB 5 Vol t:208 V SC Rating : 22 kA NomBus Vol t 208V VLV3PH: 17 kA P
SCRatig : 22kA LV3PH: 1992KA SC Raling : 10kA VLVSLG: 16kA
LV3PH: 2122kA LVSLG: 2042kA LV 3PH: 1663 kA
LVSLG: 2.147 kA CBL-1TX4 LV SLG: 1725 KA
GV 3PH: 123kA —— —t— "y 96LP1MAIN 170CP FDR "y 217cP FDR "y 23P2FDR
- VLVSLG: 101 kA ¢ ¢
'y 1LP3BR ') G2LOAD CENTERBR 96PP1
i d NomB s Vol t:480 V "y BLOWER2PNLFDR
1LP1BR SC Ratng : 14kA 0
i 5 LV3PH: 12.335 kA 203P2.
A5 1TX4 LVSLG: 12567 1A 93MCC-4 MTR V0.2 KA
Fo 45kVA - LV0.2kA
2%: 54% — 96LP1
A NomBus Volt: 208V
- SC Rating : 10 kA
LV3PH: 1678 KA
%6LP1 FDR LV SLG: 1608 KA
CBL-1LP2 -
VLV 3PH: 21 kA
VLV SLG: 21kA ', 96LP1BR
4
'y 1LP2MAN
9M CC-1
'y  BEMHECsIMARBOV
SC Ratig : 65 kA
LV3PH: 9924kA
LVSLG: 8965KA
1LP2 l I.
Nam Bus Vdt: 208V 'y oPP1FDR 753P1 FDR 152MFDR 'y 1mM2FDR 151M2 FDR "y 161P1FDR 15-EF- 1F DR
SC Ratig : 22 KA i i
LV3PH: 2120kA
LVSLG: 2146kA "y eTMCC-2MAIN
CBL-97PP1
T JLvspH: osin Y il WoTH 1z 161P1
VLV SLG: 4 kA ’ ) WoikA ormMcC-2
) 1LP2BR NomBUs Volt: 480 V
4 SC Rating : 65 kA
LV3PH: 11.344 kKA
'y oPP1MAN LV SLG: 9707 kA
l) 7M1 FDR L 753F2 FDR L 155M1 FDR {. 151M1 FDR l) 91 P2FDR 'y 161P2FDR
J
9PP1
NomB s Vol t: 480V Lo
SC Rating : 14KA LV 3PH: 82KA
VAP Ca466HA 75AMIX 753p2. 151M1. YL/SLG: 58KkA 161P2.
LVSLG: BISHKA LV 1.4 KA LV0.2kA LV 0.1 KA
1) 97PP1BR Awl 977 X2
'y emLPIFDR i # T 300m
2%: 43%
VLV 1.8kA
CBL-97LP2
VLV 3PH: 17kA
CB L-977 X1 VLV SLG: 18kA
VLV 3PH: 88KA
VLVSLG: 74kA
AwVS 7T X1 'y omP2MAN
#T% soka
Z%: 4.3%
VLV 18KA
ial.—snm
LV 3PH: 17kA o1 P2
WV SLG: 15KA NomB s Vol t: 208V
YwsiG: 18 SC Ratig : 10KA
LV3PH: 1.735kA
LVSLG: 1758KA
'y enPimAN -
) 9MP2BR
)
91LP1
NomB s Vol t: 208V
SC Rating : 10KA
LV3PH: 1.651kA
LVSLG: 1591kA
-
D 9LP1BR
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CBL-96TX2- 95TX2
ALV 3PH: 37 kA
ALV SLG: 31kA
ANINT 3PH: 32 KA
AN INT SLG: 29 kKA
MMOM 3PH: 45 kA
VLV 3PH: 01 kA
LLVSLG: 01 kA
VINT SLG: 0018 kA
L MOM 3PH: 01 kA

QTRC

CBL-95TX1- 65TX1

MLV3PH: 12kA
MNLVSIG: 12kA
ANINT PH: 10 kA
NINT SLG: 10 1A
ANMOM 3PH: 15 kA
L LV3PH: 18KA
95TX1PRI XLVSLG‘ 5
NomB s Volt: 12470V V:g g?_g ‘?;1’“6%
LV3PH: 3.845 kKA L MOM 3PH: 22 kA
LVSLG: 3.285 kA
INT 3PH: 3255KA
INT SLG: 2961KkA
95TX1FU
A 95TX1
T 1000kvA
2%: 57%
WV LV17.3kA

CBL-95LVSG-1 LEFT
AMLV3PH: 12KA
MLVSLG: 08KA
“VLV3PH: 169 KA
VLVSLG: 177 KA

GFP 95LVSG-1LEFT MAN1

95LVSG-1LEFT
NomB s Volt: 480 V
SCRatng : 65kA
LV3PH: 18077 KA
LVSLG: 18552 KA

65T X1 Pl

RI
wm— NomB s Volt: 12470V

LV3PH: 3857 kA
LVSLG: 3273kA
INT 3PH: 3264 kA
INT SLG: 2968 kA

Cont'd on Page 1

95TX2 PRI

NomBus Volt: 12470V
LV 3PH: 3796 KA

LV SLG: 3208 kA

INT 3PH: 3214 kA
INT SLG. 2011 kA

Cont'd on Page 1

%>

3

GrP

95MCC-1 FDR oGPy BLVSG1TE
1) 22MB 2F IR 1) ©1P2 FOR 1) 601P4 FDR 1) BIP R I) 55PP2FDR I’) 50PP2 FDR
i
é é ')y 516M6,M 4M2 , M8FDR 3 3& L-55PP2 iBL-SOFP2
i LV3PH: 168 KA LV3PH: 168 KA
o R2Me2 e e VIVSLG: 166KA VLVSLG: 166 KA
'y s13M2FDR
i
98M CC-2 MTR 55PP2 MAN ") 50PP2MAIN
LV0.2kA
55PP2 50PP2
wpem NomB s Vol t:480 V NomB s Volt: 480 V
LV3PH: 16826 KA LV3PH: 16.826 kA
LVSLG: 16554 KA LV SLG: 16554 KA
55PP2BR "y s0PP2BR
i +
CBL-9SMCC-1
MLV3PH: 12KA
“MLVSLG: 08KA
JLV3PH: 166 kA
JLVSLG: 173KA
95MCC-1
NomB (s Vol t: 480 V
SCRathg : 65kA
LV3PH: 17835 KA
LVSLG: 18137 WA
522MB 1F DR I’) 601P1FDR I’) 601P3 FDR l) 95PP1 FDR 1) SPP1FDR L 55PP1-1F DR :Ay
516M9,M 5 M3, M1, M7 FDR
i 95MCC-1 MTR
VO3 KA
CBL-95PP1
$LV3H‘|: 16.6kA b sow R ia L-2PP1 S«E L-55PP1- 1
LVSLG: 16.3kA LV 3PH: 172KA LV3PH: 172KkA
Y e W i VLVSLG: 172KA VWSLG: 172kA
95PP1 MAIN

95PP1

NomBus Volt: 480 V
SC Rating : 35 kA
LV3PH: 16.642 kA
LV SLG: 16251 kA

95LP1FDR

CBL-95TX3
VLV3PH: 14.9kA
VLVSLG: 13.3kA

95TX3

k3

30KVA
7%: 43%
VLVigka

CBL-95LP1
VLV3PH: 18KA
VLVSLG: 18KA

95LP1 MAIN

95LP1
NomBus Volt: 208 V

Y esLP1BR

> SPPIMAIN

SPP1

NomB s Volt: 480 V
- V3PH: 17.205 kA

LVSLG: 17.154 kA

'y SPP1BR

ki3

T3

]

I3 95LP2FDR

CBL-95TX4
VLV 3PH: 129 kA
VLV SLG: 102kA

95TX4
30kVA
Z%: 43%
VLV 1.8KA

CBL-95LP2
VLV 3PH: 18KA
VLVSLG: 18kA

) 95LP2MAIN

95LP2

Nam Bus Vdt: 208V
SC Rating : 10 kKA
LV3PH: 1803kA
LVSLG: 1812KA

"y 95LP2BR
4

ATS 55PP1.

ATS 55PP1

== NomBus Volt: 480 V

LV 3PH: 16.826 kA
BELGSPIFS KA
VLV3PH: 111 A
L LVSLG: 93 KA

55PP1 MAIN

55PP1
NomBus Volt: 480 V'

LVSLG: 9270 kA

T-55LP1 FDR

CBL-T-55LP1
WV LV3PH: 10.3kA
VLVSLG: 81KA

T-55LP1
30KVA

2%: 43%
LLvigka

55LP1 MAIN

55LP1
L NomBus Volt: 208V

LV3PH: 1825kA
LV SLG: 1866 kA

55LP1BR

95TX2FU

95TX2
1000kVA
Z%:57%
VLV17.2kA

CBL-95LVSG-1 RIGHT
ALV3PH: 12kA
MLVSLG: 08kA
W LV3PH: 166 KA
Y LVSLG: 174 kA

95LVSG-1RIGHT MAIN 2

95LVSG-1 RIGHT
NomB s Volt:480 V
SCRathg : 65kA
LV3PH: 17.847 KA
LVSLG: 18179 1A

95MCC-2 FDR

CBL-95MCC 2

AMLVBPH: 12kA
M LVSLG: 08KA
JLV3PH: 162KA
JsLG: 167kA

95MCC-2
NomB s Vol t:480 V
SCRatng : 65kA
LV3PH: 17431 A
LVSLG: 17477 1A

55PP1-2F DR

CBL-55PP1-2
VLV3PH: 168 KA
VLVSLG: 166 KA

i Can Faly an
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Calculated Short-Circuit Currents - Case 1 - Normal Conditions
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uTL
W SCContibution 3PH: 3090 Amps
XR 3PH. 7.74
SC Contiibution SLG 2911 Amps
XR SLG: 6.94

G1.
2575 kVA
NGR: 36 Ohms

r®

F ORYUTIL

wmmm UTIL SERVICE POINT
Nom Bus Vot: 12470 V
LV3PH: 3917 kKA
LVSLG: 3.356 KA

INT 3PH: 3.313kA

INT SLG: 3.040 kA

s CBL-52G1

*  CBL52N1
ANLV3PH: 0.8kA
ANLVSLG: 05 kA
ANINT 3PH: 0.2 kKA
ANINT SLG: 0.1 kA
NMOM 3PH: 0.7 kA
JLV3PH: 3.1kA [1]
VLVSLG: 29 kA
JINT 3PH3.1kA
L INT SLG: 2.894 kA
' MOM 3PH: 4.2kA

[0 52N1 UTIL MAIN

95TX2 PR

Nom Bus Volt: 12470 V
LV3PH: 3.796 kKA
LVSLG: 3208 KA

INT 3PH: 3.214 kKA

INT SLG: 2911 KA

{

Cont'd on Page 2

CBL-95TX2 - 65TX2
MLV3PH: 37 kA
MLVSLG: 31 KA
“NINT 3PH: 3.2kA
“NINT SLG:2.9 kA
M MOM 3PH: 45 kA
VLV3PH: 0.1 KA
VLVSLG: 01 KA
VINT SLG: 0014 kA
' MOM 3PH: 0